WO 2010/ 117530PCT/ US2010/ 026597 COMVBI 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 wireless network nay conprise one Qor nore

service set (B8'ING% he basic service sets (BSS) may B’éjT/&JSEPﬁ?’%”Fo each

ot her by a backbone. A basic service set may conprise stations (STA) and an
access poi nt GAMBINEDIDEVIQBRANDR SERVICE dI$SCOVERYPEEGHBIGUE IN STATIGNS an

W thin g BSS oy be SdohPRANG HANELEOTEL L SRIGPATBES LA | ng bet ween

the STAs and the AP may be referred to as an AP path. Sone nobile stations
(service provi der stations) of a MC@BQU(NEde for exanple, print, fax,

Lo et B A BumBh bRy D iR 8 R BSOS 1 o

stations (s
provi der STike bﬁbe ssevricd ws BES)UMeY bSTASpledio esd athén ghebatkopee. disstvery
prot ocol su SCOV ervice ide . After
conpl etion &{}v ? %gg{;&s ﬁ?&é’g% Bné &/ﬂ%}eancdo%@ ﬁ%s'rceers ﬁmtgﬁ‘gxtvﬁ@gh %ﬁ?lsoce

provi der STeoumkey toshe lbhekbéﬁepammww am imenfdce whiweeruinet STAJ GQ0RA]théiBSSver, in
many usage r h erv su TA an seryiLc rovder STA
my lie wt r:i:oﬁtrﬂggg % erhég‘ Srtaatl Vﬁ@ﬁ eggﬁﬁ?@g guélés]ogt&?na%(gdﬁ\t/\rfatt%\él sane
AP. |f the w&hewuplmgSMeeram S‘é@wan@tr'@rbﬂlmm/r beSTederogabtoagsean MPapath.

prom scuous service
consuner an %@%&vﬂb@ée Sl%(ragrss eﬂﬁ%vﬁereg%&ggg{)fgB%%%%@vﬂdm e§FXérFFﬁe sane
BSS and maypcradtfakl vc3¢e avedilPg¥DIR)j mhltﬁmedlexmgglhnqhdmeivnueﬂ t Somidoateerer , t he

hi gher | ay e C r g V,

L sher | 2k RESCHAIGCENRINAT SERLNGR TBY S oDt RS m
node is si gwoweraﬁtr Ay thgrmrwcmamnwmer BbAsunad usa & highendhyerodiscovatyso,
packet | osSuaBEl SR0Hs IpAE I SABLRACE Biold feMied diiker SIS TTNRETS
BRI EF DEscmqnmlemn@ﬁtH&qumm m&er\[immﬂsumﬁesmmdttme)wd@s@rqu@d SHérein is

illustrat 3%9%’ é’@%e?\f rgnﬁtmpdé}gh By way of limtation in the

acconpanyi ng gures. icity and clarity of illustration, elenents
il lustrat ec[ODW]t Hr@wravgruw@wmyeume mgg@.rﬁheysecnwa@mwwmaﬁm arer thexanpl e,

Lot RS T SRS TR 5, G5RE5A ot haigend bl
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 delay/jitter.

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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clarity. Further, where considered appropriate, reference | abels have been
repeated among the figures to indicate corresponding or anal ogous eI enents.
[0004] FIG 1 tes a wreless network environnment 100, whic

i ncl udes an e P%Wlat conbi ned device and service di sc0\féjfr§}]s?0éﬁ/f‘ﬁ’??9&ue
according to one enbodinent. [0005] FIG 2 illustrates a station (STA),

whi ch may usleriyorithed wiers camsartdsappvomatalirafemnee Yabeschavedueen aepaateli ng t o

one embodi maaHBn% %b%g}ec? té%dl%éé é(!hgessi)é% ﬁ@g?&e{ka"?‘%ﬁ)uggle%&r oa_ch of the Sf[ ation

STA to support ry tec?ml gue according to
one enbodi nE1904] [IGO 7] illest@test ai witalatsr agtesrkf emiesmexric hatgehict étoveks drhe

service CONS{HPEL; %&?’Lbﬁ\%g Egﬁcesegnd ro%ﬁs%ﬁxéerSI@S@Q%@%:Jc%rm Coqbll:(?re&d 5is

devi ce and Service di'scovery accor |ng to (0]
a fl ow charembediineht.i | | ust rat es conbi ned device and service dlscovery

[ S
rocording ¢ 00SL a6, 2 NaGte B BREIY BF Er S b it SRR e 0
gener at ed b§ert/ih@d§e¢mr¢®Cbmqs?amonﬁfrg\tca@mrdbwem one enbodi rrentd [Og%_g]
IG 7 ill R Qubder
nccor ding + 008k FeTa HERKAEE alb iR BRI Y el B8 1 POkl REtH ng
descripti ondeléseaaridaesvientiechvieanieshrofueaadoouting igumetempelirhentm conbi ned devi ce
and servi Ce[ ﬁbﬁcqﬁ{é%mr&é I’rbr(ﬁ §e§<§1 be&H %@E'tﬁ@se?%(§c?r# ne?(nsf OAAGOW ng

description mer ous s eC| S suc as |
resource pathfa‘l sergine nIQfOVIder sSTd’r itagpertormd aphbioad i @fnllqerrphémt/lae i @sm,vetwpes

and interrela hh@rgftja'o% e?ﬁbo%%?érﬁm conmponents, and logic partitioning or

integration C es are set forth in order to provide a nore thorough
under st andi 8808} FiGe JpriseSefiowiadhadntihish. illutraties | canebingshdericat au] skotwever, by

one skill Edd.édvaJ}G[eaF&x%L{] ﬁérfotrrlﬂgd' Vs%m&eogbrgﬁ%ﬁep%TWeﬁﬁtée?ﬁge g’t&vm%wST%UCh

specific details I nst an control ‘structures
circuits, aa*r@owdmgtosv@ﬁtewmw»mmtrucu on sequences have not been shown in

detail in qoges H5 b hgfegreaggru:a& e YeBned B3 QbnREUNRIMePTA 11

the art, the inclu I ons o i nplenmen
appr opr i at e2cLonfing te wapiempoginiaidbut undue experi nent at i on

[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.



WO 2010/ 117530PCT/ US2010/ 026597 [0012] References in the specification to
"one enbodi nent"”, "an enbodi nent”, "an exanpl e enbodi nent"”, indicate that
?Oed may include a particular feature, structure, or

t he enbodi men%voc&@ﬁ)flrl;! - L
characteristi 80 BUf"&%ry enbodi ment may not necessari | YSTHSPUEE e
particul ar feature, structure, or characteristic. Mreover, such phrases

are not necH¥4a} i Referamtes m thg specifitetios anrtonendyolohcdireant., "Euleh’{)b@gimem'enara
i cul _ ' Ceristic i . f ti
Nth an enosihekrem M Bordle T8 FrbdEnt ReROERY RRBWNELER 5T “one

skill ed in pérdcdat feajuraf fedrittusecbr fobatagtegistist buic everg, emmbodilmaniachay ingti c i n

ti ' he [ t licitly d i bed.
£0015) " Emboribissaitly Sfo o b PRt ah Rk sculBL o iatrtlehsie, digpRler
firmiare, ssidhwerasesare anynemsbanatéfeming he thecfamdeEamnoddiment. sFatherhehen

i ti i npl i . i . . ,

mehi ne-r eadrisoe dr i G Del PRk PRt Bt el vt o

processor s. enbogivknhé-is ealthaibbe thad diisimithinythe Riedwldegenofyoneesidiediis thef ant tst or i ng
t i t1d i nf i i I , hi . g.

conputi g ditceey BT oRRabre, B At EARRAR Rt AR P elrbafiectp

i ncl ude r eadhethénormehexpiciiROMgribeandom access nenory (RAM ; magnetic di sk

st orage nediya; i : r i . Vi - el i cal ,
opti cal, acfggg?lﬁcﬁﬁa tS;((?;dr'm(é)rjtit é)?g{gei m@ g?’”s%éﬂé?s’%%ﬁﬁéﬁ%% rfa‘?$War rﬁr%é%r% twar e,
routines, asfftwanstarirityi combimatipniibenget c Entbedintemtse bhthasinpantibormaynglsoeret ai n

actions. Houey&hentdd a8 tﬂ%ﬂjagttlcﬁg AH8HEH Q%hﬁwg%atféﬁ%}m@%ﬁﬁfiv@#iéhoﬂ% YL
merely for conveni ence an at” such act1ons iR Tdct resurt” trom domputing
devi ces, prigaessdrexeciden by aineerrsnorgnerocedsers. dévhashineeneedattlé mediune nidy nwar e,
software, r; i J | ) - J f (el ess
et wor k100 s 3Ry meBriaT K dT gl raniinh A8 AR B fagBolih®

t echni ques Machineateibnd cerupyimotdenigeF DLS is illustrated in FIG 1. In one

enbodi nent ] net 1 i t Lce set
(ESS), whi c[ﬁb ywiogl%%ﬁ@@ebgsﬁmsﬁjeerl%gggaéeﬁs @édﬁ% @Eﬁx@?igé‘%%qggrﬁgéé poi nts
AP 130- A adROMD-rBndahdaceess snendivt (RAMSy slagneticsdisk| stotadee megdigh onfitiveint , t he
wireless n . i i t.basi c..sar Vi (1 BSS) .
[0016] 1 n ot S g PR Ry JERER tha AR uea o Eferdinidn 200
whi ch may &fHglse FHENSTARNWArE. Aoftwarel (Udngh BYSNsPactians ondyebe slggtrégdt o STAS

110-M to 13drehn 128 d2RSrmHAY dBriathdliBis. C Rdlefer> Aok Qpﬁéﬁa%&@ﬁt angl 120-B

with other types of distribution networks such as Et%herr_let
net wor ks. | ieggriptioppapd 1rely 7613 0PuEAIesc® Bod 0bas9cheadsions i fiact residt from

di stributi QBniplhg AR WERY, w@&%&mgrﬁoﬁ&e)mga%i B%epeékéwc%g Et@@cuﬁ;{ﬁtgglo and

devi ces coupled to other type of distribution networks. I'n one e i ment,
the di stri BUPYVae. Refvarsorortless apphstruivss130- A and 130- 2.

[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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17] In one enbodi nent, the service consumer and the service provider
[0017] nmbodi h [ dth [ id
stations may use 1) |layer-2 conbi ned device and service dlscovery procedure
or 2) a conbi Rt |09)q1_p§ | ayer-2 device di scovery with hi eTr Ielvel service
di scovery procedure. % 0018] While using the |ayer-2 coiA8E Y& e and
service discovery procedure, in one enbodi nent, the service consuner

st ati on STAembodimentthecdisiributicedtiyp 150 may Swmrtantsmp'e'rabeltym@twgermGTeaSEAa query
frane. In o

frame and eﬂ@%g%ﬁgf'g@ duDLrG §%§I@§yp%ué§r Q@ﬁ@%eﬁ&oﬁksga? 0%% Od' ?ﬁtone
enbodi nent , therﬁastmomhch%mayad‘pp%APy13B{Aoadi:‘a3£12the br oadcast _query
frame. Ino QEnt A r fleld
(ToDS/ From @2 ﬂrtiﬁg%n to tg)d rﬁ%stﬁﬁ g%?\%céﬁ%c{ﬁ%ﬁm%?ﬁﬁ%ﬁté errr%gdP??&ﬁjt% 8”3

br oadcast quey yuser éh@y@&? mrsaneﬁbrdpr/Ipseer@t henvicki dibctsesuphocaduteher BSS D
(i.e., iden f A c h |S|oned)
field, prot %(%:rﬁ lﬁ%g’;ﬂe ? %§Ss%er%&ecgl LT VQ’P{} ﬁlgﬁ;‘ml%}]egp%mé 5$¥ 0 .
[0019] | n opreeedusebodi rrent the STA 110-A may generate a uni cast query
frame and s hedMEL,Y odi ment ,
the STA 11008 Sy TaDAS Incies cbABRel el o stfesndt PO Brof808R e and
t he ot her flh@fwse@b@dm@gt tthe sgedea nansuprer afatioasSTA DAP-A,i whidh tis redmy to

br oadcast Peérm gE(EEE u r

conpri se oaﬁ%g |elr%|s sug Pa@%e QEQ? ’]h%ﬂﬁ W%th ogﬁ‘?ﬁﬁwé@é 120- A
i n whi ch t héagganerae-abioadpashwiueiydrandg and @hdapsr;lam ﬂf@dwroaqqaet fuery drameer vi ce
di scovery Tiglabad @ihé Oftbnt e e%b@ﬁrménqotag]§ A 1902 RADOGIBD broblihsP HleY! C€
consuner station STA receive a first serv G oi response to
sendi ng théorgamtag@ryqug f'ﬁa¢ﬂ§3 amodimsst othel SBA Vi16eA maa(rreonﬂgureem@onse to
sending th FJ‘R%% , use
the infor nggtp:égirq{%%gd ﬁ% an gﬁtﬂ?of#zla r?g{r%matl o{r@g e&%ﬁe%}%ﬂ%ﬁerﬁ g@y for
exanpl e) i rb@émacaﬁt pdery sEae deayf a&arecqrmpr@@t@thﬁﬁ fields IsecBSS the BHSE (itehe
service pr i ( S i ces
The STA 110 e e B B I B 10} s A B A BB T
direct |inkyre fieliheesdsadiseovproelatrstorsonelifisiisi s pI’OVI sioned within the sane

BSS t hat th

P e S e TS
as the serA€esepddhe él‘éica§tt%tqrbﬁ agwdogira APL03CAr &e prbudigiephdle Wdhi n t he
same BSS 12Q04 ﬂfﬁaytéﬁ?lglﬁg tﬁ@%ggﬁ A8 tﬁa $dtoRBfofEadl g:@ﬂtthe tolﬂ?er%-gé_flllo A

may establish a direct service provider station
110- C. [ 003%fh \g§i the d@ﬁ?%@tl@meadneaﬁér@ﬁ désd e @Bs@@@@@%ﬁt mageasgur én corbi ned
with hi ghererﬂb%)ﬂ%erﬁefh‘é' &ﬁ‘ca@'c %GQr‘{/eﬁ:éfn@rn%ﬁQ% RomphSe StH? ﬂ%ﬁg %cﬁoaslﬂwg K and

STAs 110-Mto 110- establish | ayer-2 connections wt

infrastr uctEl‘ﬁSéDr(bQ V\JS?'Rt‘f'ef Af Wﬁ@%ﬁrﬁ%@ﬁdﬁmhmhttﬁ@ STAY HdsA iverovisionae) fiedd.k nay
conprise t Reotdddst tybdQieh, QQNIC@%%C&Q‘Q%IEQQ dtishd ikl on hub 150. After the

| ayer -2 connect|V|ty i s established, in one enbodinent, the service
consuner s{%20hnIngre q@mmﬁgyth%s@wlﬁ%cqansglﬁ@r stasign ST Hipeh may reeeiveranpl e)

service di $iER%eRIcePTdah® FPIeSpSitehtodsendiRERhe BRIHGGHS: qu@ﬂﬂfr%@ @n@tehg(ﬁcoﬁfjm lar
protocols to discover the desired services. |In one enbodi nent ayer -2

i nf or mat i oNCR{FEHTAARE {HESRRRSEL SRACING & MATICITHSUPTT %%egsowﬁmb@qﬂyneaadr ess

may be pi geybgtked ot nidyeusentle Hhfotrifion! @RSID |aﬂMprtiéﬂ1&ﬂ¥tﬁ‘6ﬂ€’3tloﬁeééﬁ9ﬁs [0022]
| n ot her eréEodl nment, after the service consuner station STA 0- A di scovers

the desireHESERI05 8" prasIRIakin tae Ast sArviosTame tn dsterrine TQ%BW@’ éﬁ(ﬂ’éﬁhe@@ t he

STA 110-A a@mlcerurév.@érest@noﬁe(@maw@):méwaé &éﬂgéh@d@nd krie Qé}ﬁlc@émﬂedSﬁR”t the
devi ce di s%%/ﬁ:r%ﬂhandshake nprise a request frame encapsulated in a

data frane EPOMISSdiMrene e”‘Pﬁ‘é‘”@T’Nﬁ%ﬁT A Ml ey ssipdlish @ ég?féﬁ@'é'ff rane,

whi ch may be ssaee bﬂ)vﬁﬂem;fh\(l@h i PRovistsmatl ithid BeSsakdd B8 & tHaher 8Rr §T&e
STA 110-C. After discovering the |ocation of the service

provider s i 0

provi der sﬁg(ﬁ f‘oﬂ”@f‘ﬁ %@d@eqth@eﬁmqelgorﬁu% stabiep iSte 1 H0-6i MR HisPevek set - up
procedure to set up a direct link 112 with the STA 110-C. [0023] In one
enbodi ment, the AP 130-A nmay support transfer of frames between the STAs
110-A to 110-K of the BSS 120-A using the AP path. In one enbodi nent, 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, which may allow transfer of frames between STAs 110-A to 110-K and
110-Mto 110-X



[0024] In one enbodi nent, the AP 130-A may receive a broadcast query frane,
check the contents of the specific field of the broadcast query, and

det erm ne not ss the broadcast query franme if t IC field of
t he broadcast é&%’?{}%@um s the first logic value. In ot hl}e%gﬁgﬁgfgdzﬁnént t he
AP 130-A may receive a unicast query franme and re-broadcast the uni cast
query franeSTA 118€ extherstedcssproviderstgtian andcs DO 100-C1MsBbePomvISRIRIGYiBE6597
conprising ¢, ik at o - e |eId of
t he uni cast Pfsa@%eé%%(?\pﬁ}dthéﬁ&gﬁﬁ SIfToAgﬁ? 'gla @g?@gé%%gﬁthﬁ%n%#ér}ggdl ment ,
the AP 130- mavreytab@tm dieect liek 12 with e setwiceswoddel Hationi A f t&fe from one or
nor e of the Vi i A may
receive t he W@Ieef\[}lg}é%q?é laﬁée?‘% O%Q&F he&:sO g?@l &Hp&og}é%/rl% Fenr’p Intse 3@/@(’??}%@%

110-C. In olaeermwde mwvewmoMu&esohexsw t%&ﬂoﬂﬁ@ K ent iltAs 610-Wvhio
specific fi Y hr - t rogess, the
first servi ?edj%(?grr{erégtfaﬁﬁh € ont ec?])ﬁ?ér‘e opg? @Ylsﬂgcﬁ é’gt@?t&?%e{ﬁorghgﬁs%féw ce
frame equal embedifments thel infsirugtirelaetwork maxecembmﬁ theftPs 139eA eontl 8drBsansf t he
specific f'tﬁéddigtfnbét}b‘?x hlib StscSera g?etherlg é*%}énﬁé&'.@.'t 'iég%sd SHed, 99! Gheval ue
if the service frane Is generated in response e broa cast query frane.
| n ot her engjolRdiBant, tmmeewmelwlsmnﬁasatatleeesw 1ﬂﬂé\ segovag ther Nigher fayame,
check the ¢ t r Y ame to
tho STA 11004, Ser P eahiE) SRAEL isolerpfbiodipddh 0Pt Borphiyy BT hd T
field equal@hemaimiacpivtPaolsgiocdigegvge the degiied sarpoel- méhene temedodmarsothe may
retrieve t 1 t S t n edded
h & data adl esd oRtop; S A SXOI0CE U WS SR S o

t ransf erri rAfidress sy ke eiggyaghked toohe ked giithe highenlaye] (/26P) Mes$ageusi ng t he

| ayer-2 co d deph [ [ di nent,
e STAs 1R o T e D X R St P A4 ho quer y
frame and dliscevéisdee 6?%Wcﬁéfw%9c RIOVigar %tét'OPg(STASMQ @nanddjs Mg adsdsgssntiet o t he
br oadcast %‘ﬁﬁ(M16%aﬁﬁyhﬁntl%nﬁrd%bfcggmé&@erg KatasRiket N BRE QAhoRRhMHChef Fane.

I n one enbodi nent C may genérate the first service frame with
the cont entdeVise disseverydandshakei raaycaaprisecs resies Fae epgarsulpigdie @ Haleesponse
to receivi W&rﬁé‘elrp&%‘@ﬁ\%%&mg%?rtﬁefsfmw h%g%ec%moylré%@hse fhmeOWAkh fields
of the first service frame nmay include the BSSID &@ entifrer of the BSS in
whi ch the S8 baosedite disceversinerecstioni(BE§ ttdAbpt IhenwarvieE provided staiionch nay

conprise agmsi10€. el gesverhd Hcbciiboniditheividd Brovidel 9@8dd STA 1Qbler
enbodi nent, the STA 110-C nay Qgenerate the second service frame in response

to receivi riee A8 URrA sy Tgitialeye direahlink pet-Wneroselibaitorsel Up @ eeidinérid 2ser vi ce
frame may c@mRhe 8gatne-contents of the specific field set to the second

| ogi ¢ value_and the destination address (DA) field set to the MAC address
of the STA[Q0Z3] AN Pie gmECdMSHHIthR AL, 130M NsvyhePPeit dlagsfen pf rames beeenser vi ce

frame may ltmsmeﬂ@#\ B30I bf BerBdd i 20-AQsidg e APSpatR. Wibe& efbBdimbnr, 110- C
is provisioned V\D 2010/ 117530PCT/ US2010/ 0 6597 field and ogtl onal IE
field, whidff opPd 4808 Meyy respeddivelyi eawlethect e blo-fre 149K ehbec. In

one enbodi s 12¢hen§@mslﬂrcﬁmaw 109@6! e BBY me% tﬁ@dn%@’fbuhﬁ?h Ruhsgct 1ink
and may allow a direct |link 112 to be set gmé et ween t e STAs 110-C and
[

110- A [ooz\éqch\mev@“ia\y.t@#%@f|fra%y@s betyeen § APy 10t @8 Ut @-MdRbi ned
wi th hi gheribayer service discovery procedure, the STA 110-C nmay establish
| ayer-2 conpections with the infrastructure network (AP 130-A). After t he
| ayer -2 cok (ﬂ)@&l I ene padadiment.i BRed, 1PHAomaY dRERIA ?ret?f?adqaﬁbqw BftR C may

receive t hehénghercohtamerof(tm@yeémf% ﬂefld)f)f mémce)astswevy G dH eSEARS Mot Ot ocol
uch other simlar rotocols I n one

nmessage based on UPnP,
Erbodt ment PRCRSS SFATaadsael WRJY Fram L BoRBolaur o5 NakiBARast Gvery #oHARs 1 he
BSSI D and tHeefirdA6gi€ vaide UM @mee@abmmtemome ARldpessmiy aa¥hackatdcdsbqldte end of

t he hi gher _|ayer (I ayer-
g fr. m>e ancg ybroadc)ast the u%lcast query frame in the extended service set
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[0029] In other enbodinent, after discovery phase, the STA 110-C may
recei ve devi ce di scovery handshake signals fromthe STA 110-A In one
enbodi nent, t C may generate a response frarre glb e
response fran‘g%tzg%ﬁ%‘gTA 110-A. I n one enbodi nent, the res S% & 26?99am3 may
enabl e di scovery of the location of the STA 110-C. After discovery of the

| ocati on of cemprisieg hec 8SPr b20-4eands |l 30-Boif theSToNRNB- @& theyspeatifici fiela of thk r ect
link set-up, link 112 with the STA 110-A
[0030] An enﬁ'egﬁ?rr%ﬁ{eeeo glsstﬁ a%%g %%% supporting conbi ned devi ce and
servi ce di st®928} ylnpmﬂ:@mh)pélme@t i (heuAPr 30efl may Fe@ive2thel firsbroe teertmedoment |

the STA 110 r Oty SRR S 270
and nenory éﬁ%e%ﬁ%ﬂffeo?@nﬁgaf P‘bgéﬁﬁ %tegpé\g%e‘;r%%gss " couér\l]&%rhgﬂSTA 110
to a accesstf]§o‘i’~|?1t1 30ufc magigeediee mé ﬂrsbsexwoe freg®- Bomithe Sﬁeﬂ(@n}m’odldmsmtlort he
interface 3@ I Opi I l.8SS, C ce

bet ween the STZwlol ahr?d&%]%ﬁghhgﬁ%l TS ﬁelspnﬁgqggn%%g @ntén‘f%é? fpt)rl?eatform
250 may conpracde figlt efithe seyipepaiemnard s@we@gmmeom:tn@pmgsm@evmﬂeerwce

interfaces r t red
nodel depi c];re Qllﬁ&% % ﬁ%’ts aﬂq‘gnéeb%l&fe f%?{ngﬁ?]%pﬁﬁgé F'% dn{%g%é f"%t ' C|ce)port
appl i cat i onal@g0ingNg qrﬁ@dnmwﬁrmezgotentapfdh@sm@dnemb@ftthe tﬁrsésmvaeffzama 250

ma erfor t he
oy uni to by ROLENEL S ISPRALE Finhehi, PRRL IE Bedadigth EheRic G
enbodi ment , PreREcast aweny raMes 0N T gewedigteat, dirAf 1f3ﬁ)aﬁqﬁ\§y§a@mveat§e18ﬁeond

br oadcast eU f

br oadoast dygie PORCUBIEESI: GRS o SESyvert ea! idhreiSRE D cE RS
per f or m conBi REdS theil8eh 4sfivier conewneli salinrariy ther eedenie «f the speeifierfielsdi nent
the platf Oréﬁﬁ@hwcéﬂdﬂég@ Vel i dHe @rﬁ%od&ﬁerﬂr %eﬁlb'ﬁgol?\e ‘gﬁg&rk{)@tﬁ%er vi ce

consuner st ion and Service pr ovi der station. one odi nment t he

pl at f or m 259%esF SUPpSTA thdi(PrivicesoneEnelridation) @n@éd@@%méaga adsirens
perforned apA)auer ornefsebdfy s@YRE SR Hsbre | ré‘né?é‘rﬁn&’i‘lpé)gé%@tfranﬁ’@'&f #leM ng

t he conbi ned devi ce and service discovery at |ayer-2 may 1 nclude using
fewer and s?’fB‘HéQArressages [ 0033] In one enbodinent, the | ayer-2 conbi ned

devi ce and [8626]i Gehidi ﬁ@wapér@csaﬁs.ﬁemxv.e@qH@%e&vc%r&\werw&d&é&ﬁe by
servi ce di scovery proce urﬁlﬁer ormed at hi gher layer, conserve power due

to absence BPNBEHHSEIRN st ot 1 0B e 419 5nandahﬁ) Mé@tﬂd@ X gre¥rieseiys theer and
packet | 059&§adc[919l0§€ré %/A@arﬁ@bé_?@ @’%@m@é 6r3\ﬂdéla¥t%f| é@D@elsz'pﬂ@éﬁ%aQy the

platform250 is ill rated in . I'n one enbodi ment, the |ayeréd nodel
300 may corBiR¥d tg tm%pg}adgaqi,gyeryafrqzra9@y _gengeatiog dre fisk ebier Secena sBviceay er

350, and afu‘aﬂ’.\@”n%n@%%bohﬁn&ﬂethémm1@@%61314‘&%&3@@5%3@& JBicd famdsyidet ween
the | ayer 305 and the la -3 380 n one enbodi nent, the |ayer-2

305 may coripf CeEeRsef e Fr@ﬁ’céc'q fr‘ﬁ'%ﬁ?ta‘@etﬁe sf'[ﬁd‘ HOGiE VAIEEEN Sepponse IpatesaVisgandar ds

W-Fi 310, tge §||‘Uéfjba§t5q@@@/ fPdile. hurgbn@@ﬁ%wméht rtaéwetre@ta@caf%é/ﬂ%@%@mce
ultra-w de band UWB 320, and a frequency- ing spread spectrum (FHSS)

based Bl uet'@Htennlaéc'HﬂH‘F%é@P BRdl (engfgy. o |tﬁe e STend1q4-8se 350

nmay conpri %)@0\@51@6’@1’9 gt randeRBBsERANE fERWRhicHWRay SrRFrisatlid e SRk BFiEed
mdependeni} u}g)(%)g 8 | ayer 370. In one enbodi ment, the L2SD sub-I|ayer 360
1 f1é €s such as W-Fi

may conpri 361, UWB 362, and BT 363, which may

coupl e t he [§0R7¢r frae@Sr \Wmodirdd, tHMBTA2010- @nﬂlaﬁ'beaéﬁat@fthé AYEId sélreeW t h

t he upper §ub l ayer 370.
rame 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)
-B-



[ 0036] In one enbodi nent, the upper sub-layer 370 may conprise interfaces
such as Universal Plug and Play interface UPnP 371, ZConf372, and ot her
vendor specif ces 373. In one enbodi nent, the UPnP 371 nay all ow
devi ces to coﬁﬁ)eigwlgégfﬂ essly and to sinplify the inpl enféntati'éHst
networks in honme and corporate environnents for sinplified installation of
conput er cofigldraadtaptional IBrfieldemmmﬂjime)ncommw Mﬁ’a:tl%f%ll/iaea)oﬁam bynther$iea - based

comruni cat i a

conprise UPﬁEO%?H%ﬁ%mboggrﬁ&ﬂ suc 1 9} |l/<§ %dges? cegglél e(lj'[fet%

| ayer - 3 380lintoandyaay awazlir@ﬂ?‘dnk 1mozmsytmmmwﬁhwszmonozﬁ5mu®m7] I n
one enbodi t e ive layver-3 service
di scovery ( \W?\ ’%r%%@ :{Q{%? yrezlr% %L‘g{sgbpgy%ﬁ&glﬁg Cr?gnf g W&trhg' 55D

i nformat i onlatygr sqﬁwcetgsm)\@psepnofcedureﬁheﬁﬁ\ﬂmaCemae/mstﬂmish Iayeoaeomdmdmsrent ,

the L2SD up b- O, thhe 1 et i on

el enment s anﬁﬁseng ;[nlﬁrggtgfoctﬁz e(%ﬁ/@é%&'@ # I’Wgtl éﬁ&g}t@eﬂe CQ{WE}%“K@SDS | ower
sub- | ayer 36gablishedrie oem@adnodmﬂnt th& 8§ TR2I3D-T owayrreseine tmyeghe’BWenﬂyydrnsert
L2SD i nf or mgt I t f d o he
chosen net war o CAe SPF besg ok, byt RoBRi REsBh by, oh 35 i i

[0038] |f tsuchsothen gmilarepotaselst sinoneegrobatimentn hen8FA sitlatC oreysectivasha he STA

tlﬁg ﬁr g; dgagyééz g%wt!sn Lhe guery ééé\gE Cdrlq%é; é\ﬂk%%ne%ﬂu%c%gs%)gntjr&ﬁl ude

uni cast query framne € ‘encapsul at ed
i nto | EEE 8addrass njaaydackrstta the ambotdhel highat layer ( tayer-WmEssSagat erface 310. |f

Lhe LRl Lo obgsY SRSHer EnBElik REOUSERIP LRI 6TA o ENGaPTae C O

a TDLS net wor e service frafme 45 may’ i ncl ude t he
first or theevigecdisepverrhansehakeasignaleFom theSEhAIRA. rﬂaw@eeremmn)sm tteed into

| EEE 802. 11shRrsed dais éér‘%%n%aéq%gﬁgﬁge FrQmb NeadWarial thbs E%Jn@gefr E%OSQ] A

fl owchart 500 depictin i ned device and service discover ni que
adopt ed by $hHe 1404 tsh@n%emaowm@st ke VRsPRN$es framp usay analde dwcwe@/ oSthel n

bl ock 505, Ibgﬁloﬁ%f‘{h@%ﬂoﬁ‘w&erAﬁé@&xé&@e@}’&ﬁ‘th@%ﬁ%ﬁ HQﬁésm%eg@Bﬁpgﬂ ne

whet her to send broadcast query frane or a unicast query f

enbodi ment , Stelioms AR HidsG sran laltlateo@:ré'rgqomkfsefmpwewr@éowhgmnmlrest itk on STA
110-A determgrw;gnt}] syahpaa broadcast query frame and to bl ock 550

ot herw se. 50040 In bl ock 510, the service consuner station STA 110-A may

generate a [B93dAss emeadippnt of e stafien SHEA ditBogippering earebisTA detioe &nday use

a query frazp, Sigr te g t query
frame. [00 11b NIJQ%QISIQ%VC{)} ?1 C@dgf%elg SII!IL%QQteQ?}A%nag:en@gﬁ{sea%rﬁb%&]ﬁﬁg{ qﬁ%?ﬁﬁf rane
u'r

600 conf i gur'@dmay camprism@8asierface Y0 plakierm A Wm@@twﬁtgoﬁ Bagenemaryone

mbodi t ,2gbh 2] |
bl ock 520, %Sﬁqu?ﬁélﬁr*%ﬁﬂﬁﬁﬁ‘@ﬁ? iy BAENE SR PE R o

data frame ROBISHFR 88 the&Pq o 1 13068 GWOB%W@GFWt @eantarf@%ﬁjé&mayr ane,
the AP 130pfovidy cleBkicd’ RFEIESs, 1hE prbthed iktalidcd biBen 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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WO 2010/ 117530PCT/ US2010/ 026597 [0043] In bl ock 525, service provider
stations such as the STA 110-C nmay receive the first data frame. In block
530, the servk%ezoﬁrlcl)y_%oder station STA 110-C may generate a first service
frame using the CemPde frame 700 of FIG 7 described belGWS2{YBAR 1 n

bl ock 535, the STA 110-C may encapsul ate the first service frane in a
second dat aahd arasess theoseeviegrifradiesentperfomne cesmbipad deaica andaeevicmyisb@/ehased on
| EEE 802. 11 rd 04 . 40  t 0- ¢ may,. send, t he
second dat a” trcg(mrrgrg’t oﬁ téggs%rgb?‘%@eg%ﬁﬁéné?@%pa? S%EI&% $1g1r : 'I'rﬂ( ShguP

enbodi nent , ptokedge beiveeengheseniee cotatrnaTstBibA ahliOheCsersige penviblarsatisectmd dat a

frame based | gpﬁ ng‘c eryi S identifier 1D field of the
br oadcast qalléé:ye rgma. t{ 48{4@%%@0@4%5&0%&@%% ﬂ)oqe,&'cr“?a9n erel't ne,
usi ng the sdiscnendét aefoeaianed fat {dyer-8 eof\the dayered mbelel. s fraohe rendiolirtdift; C i s

ithin the T, 0= -t he, STA 110-A
ey et - up Someg g RolrBeateycdbat ¥ender alhrefid &t 28y WdlEeiha 1 1 he
sanme BSS asfemieasndsh@BAMES6ages. | n one enbodi nent, the STA 110-A nmay use

ni cast pac r 1 SSi ' t d . of the service
unt cast paciisal RS SALARIN. e A Gy AHLE SR RS RS bk eET
servi ce di sprovedue prayoedugesoveftiad Ahcurrediiyosskvies Qiscaveey pecedwe pedasneter

tati ST = i i t,
The STA 1102 2L GREENEEuR; Uk 8 BhaME oY pld Afiou BARCSRRBGRE" 1
uni cast quednid fedageelatenOPABIr and plakkrikosB8S, t he STA 110-A may encapsul ate the

f I I [ i t hi d f )
T one. enbastrdny ™! erBdifr] D e TaiASd (LKA, b e bl BE Y 40
frame. [004straiedoindclic. 560In ertree®PAdimEDt, Aheriayerecamorelt 3Athmay ionpridatea fr ame
to,an accessyaol o sflyassdlie: AR ooh dPablldd £a1a. L sagey cgupr i ses

the query frane 600 con ured as a y frame,
process t heerippdiertatha L2S5H0 Nap BF|del betwearcie 56Br-2t308 anp theaByar-3ra§o.

br oadcast t ni f bgaﬁﬁ? [ j
destinati on[bg%légr é@?ﬁ%ieg{ 0 é@h@gdﬁﬁ%&gﬂ%ﬁ% P‘r} girgrée%ﬁﬁr?g Eﬁ %gﬁ%b(gce%t he
servi ce prd¥caés I5ERt8081 1Praed strndardgyVigeind0at shart sangsnandsteigly beedidthime

using the %@8ilﬂit&%ano%V%aZéwultrE%éé-barlldﬂ'UWB) fo,fé%ﬁ’adﬁ%lg)eﬁzﬁ hjo{vBll'nrg{ Fad

encapsul ate the second service frane 1n a fourt a rame. (
enbodi ment ,SPeREUT dLHER) Based Biugivethigphmalodyakasgddhl BBEE IBone embstiamatér ds. | n

bl ock 585, th&e2SDA5b aycdmise e Hlaldith EPEnbiintdahér dUba8%eri®0 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] [n 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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WO 2010/ 117530PCT/ US2010/ 026597 t he service consuner station STA 110-A
using the destination address field configured to the MAC address of the
STA 110-A [OQQQJ |0 bl ock 590, the STA 110-A may determ ne, using the
fourth data framst/lilefl he service provider station STA 1 [t@qug/omg "hin the
same BSS as that of the STA 110-A. [0053] In block 595, the STA 110-A may
set-up a di (&3] | inn@nanietribotimensTike 11ZBOC uppert bed-BFéc 3101y seosivehiapethe sane

BSS as t hat _gf, - . odi T : s s
S i ol RESTITR  B B
provi der. | infasmiaéen éortloeliLRBRt specifie iBHAMAL Alemepts. niltt icat esthbaptaent], dtvel

i di Ut i . . Z f. [0054
A embodi mogt bl AEEH L, BB B b i Wt BT HsBR 2 on 1 &
i |1 ustratedsénd FeGonpiled h28Renferrbajnreerhents e theuls?SD fowsensuB Gy en@g0.conpri se

fields such S 0 r ) y ] o] odi nent ,
t he header %’T% eﬁnad);)%com:g’r ?riee ng’% ?Ol\")(;r S 5'82% %és;&%#sq%%% L@%n@%@%@?n and
dest i nat i onelgthgnssEEDANS I patiatuth fratmesrbasedh ofited dbosdnnnaiwerkeinteofdceent |

the frame b : I [ rising LLC/ SNAP 620, renote
frame type %%%#Ef@fé?ﬁg&\{vég’g% '%)o,dégg'ga})nf ormati on 650. [0056] In one

enbodi ment , [00R8] dTRelstation repieseris geseavios conpumebistadide asch gaitreySTA dne-Aas

i ndi cated i fel i gl ds. - = S 612
(o) Lie SRApTRES e R o ek 10U, T gl A, Rddag EdresdSP)
640 (=10). ¥ umeasifiyeth ieme desereliDiBvpatketoet §nsepSddtedayto HEEE B ur ed
using the v j I en I - use a
reserved va u%eidgtélgléﬁ‘%d%pogtg%ttt%g?&meﬁ%g@ééggtoét if{lﬁ%g?-élﬁgairg?éﬁéﬁ¥f query
frame | n on¥erded Gividantstationesudhf @y thet SdA 6EBCnefya oIS hetwork, tthd send@0,

whi ch My 1 #firhe 480 TR O Aitich ey BREILLETAL RL 1o LBl o B Bt and

the |E 662 may conprise BSSI'D 6 n one e ment , nay al so
conpri se oplaserkgd atpyesmay he enpristlater)/intsel EGE#02l basedSipte ftae And senindi cat e
the servi ceg tdali-Ff Rerdlf31d0-Ais interested in. In one enbodi nent, the
STA 110-A may configure the BSSID 669 with a basic service set identifier
of the AP 1903 tflannFiaait Rdenicting cembinesisierice sndisporcesiroyey-tectiniue

Cat ed) ) . | .
associ at ed.adoBteRdNs tﬁ@%}%ﬁlbﬁ@@? a Tmﬁcﬂhémn%@glg%tgéq} ﬁ;@’. 5 A BISREYE! fHe

optional information el enents, (?/ e services that the
servi ce corfSifed CotMesHIPA guph- a6 Sy 1 HyHi may detgomine whether to send a

2010/ 11753%&%&% 28897 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 block 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.



[ 0057] In one enbodi nent, the STA 110-A, while generating a unicast query
frame as indicated in bl ock 550, may configure sub-fields ToDS 611 (=1),

FronDS 612 ( 8,)020§1176_J1DDL( =Br oadcast address), LLC SNAP ?{{)'%&’81%%&97Remte

frame type 63 S packet type 640 (=10). In one € t he
TDLS packet type 640 may be configured using the values in table 670. In
one enbodi n943] t|héDI®RA62151eervicermwidm'estaiione%ch/ed theaB TR 110-G ay mecaied e that

the TDLS pagkefs st 488 fbéggg i mﬁ&@%%é Jerr%gf prduhe%%atfohﬁbgﬁd A"ERLe

662 may conprise basic” ser |ce
set identi fg@nrer@tfe 2 fivet SAPviQescame uamg\,fthecserwh@fraree\m@@f Eth Jwescrisacateélom. STA

110-A i t t I
L10-A 15 CSRRAAR! ok SERAC ) BELRIBLTRL] 00 S0coRag e,
service con%@ﬂ@éﬂ detanframe. SITAannb@dmgntr ﬂélquaelceﬂd fe@58imé mayree eadsddiment ,

the STA 110 ?@0@ a tunneled direct link setup with the STA 110 C
if the STA rll% dgtﬁ%atrgﬁéérqéés] that the STA 110-C is al so provisioned within

t he sane BS@U(léhanOCk@ﬂ()etha@ﬂVewq @ Mgy sehdithe sEEDAD DG irarns tpthevsesiianed. | n
one enbodi ”c?d"rFSU P?taf?a_ %<0r16dﬂa}'y6'r$eeertnggdl?ﬁ@hy%e Qerwgé e s@a?ngci.;q' send a

set-up request e up recelrve a response romthe
After recei Wh@ may éeml amﬂ geeansipddis dranth eaSTAINL G- Pesimpeyisrdsed idextifier ! 2

fromthe ta@sﬁsﬁ ,(q 8r et e{d@agtrlﬁ é@{%pe(Set up Confirnm). [0059] An

enbodi nent of the servi ce t he service provider station STA
110- C i s i 110046l de Stock a4 tae STA 119- /bﬁ@yeiemfmlneensmgttm@@@nmdet@ fraragve§ 700

may be subshanihild bfro§:8€? 5@t r§ %Tkhﬁo%'% Wtﬁsh‘"ﬂ? s8AQ 845 Bk Ghatbr the S‘ﬂe

enmbodi nent, the STA eneratin rst service frane,
response t o et eilty Plogk Ehe tbﬁcﬁaTd’cé Aoy §etfupa@r§|r%1@ linkaNitbbe § TAn 1- @cﬂk 530,

nmay confi gupg S‘ﬂ%p‘l ‘fd @llg%tﬁﬁ’i[ﬁe %%Aﬂe(Bﬁ as Eﬁﬁ@%Tﬁl% d—AO)I h%gn%ﬂlezgo (=

80d), Renote frame type 7 S packet type 7 I'n one
enbodi nent ,the kg Arﬂ)l@,Ap@@ke*@et%ﬁ@svn@pkﬁhyaw'éwﬂm wwgetae @gadﬁrﬁessmmerved

val ues in tgbie J60e ée’?\né&‘?ro‘?/mépd'lﬁr%mer dftooléht 1He- §meo%ﬁa§ ihfsgr ved

value 11 to indicate that the TDLS packet type I's a service 0060]
In one enbdtghesiavel sarece HisEPYRAY POSETEB. may comprise a table 770, which may

i nclude coly UGI'@SQE %ﬁfeﬂﬁb apd s'eFUcl&r @@ﬁéﬂbr@t%nSTﬁlﬂo Z%a?@@né@% LE 762

may COITpI‘I se o n one enbodi nent SO COITpI‘I se
optional | E@!G??@qwrymarr@h 'wewmerﬁyth@@%ﬂs@ i\lroa!:U%thenwamfrém@he

servi ces tfm&@&,&ﬁ/bei&d@to%én%réfémrﬁc&f qu[ﬂgﬁ{el ng. In one enbodi nent,

the STA 110[0&8-] In block 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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WO 2010/ 117530PCT/ US2010/ 026597 may configure the BSSID 779 with a basic
service set identifier of the AP 130-A to which the service consuner
station STA 1 soci ated. In one enbodi nent, the 110- A _may
receive the f%‘g)zt%dgys\%ce frame and exam ne the contents%gﬁ‘slz?fg/oﬁéﬁl D 779
to determine the |location of the service provider station. In one

enbodi ment , theh&esigey icorsurats alation s$ A | UID-A 10sing rtay ddstisatiins eduress t fiedd devi ce

and the ser\gb réHtB‘?ﬁ@fé]AanJo@fsgdogﬁecﬁN%5'9& | ayer-2 conbi ned devi ce and

service di scovery procedure one enbodi nent, the STA 110-C,
whi | e gener Eﬁq5ﬁb i Heckod), dwr STA 10rPamey detBrtmmSEpOﬂs@ theofouth efat fngme hié

ToDS
711 (o) - Fie SO ol Sl 140 ) R 8 WY SRS P! HE S Bap 720
(= 80d), Reitf-é frane type 730 (=2), TDLS packet type 740 (=11). In one
e TNt e RSkl 498 1180 1) BT BT G E5F! v
val ue 11 tother@iTAateG !ﬁam;mrh@elaans B&SlastthatlygfeSTA 140- éerlmome e‘nntmmmelitogGZ]
I'n one embogh.ngAs 1 abbﬁ?rrlg? LY IpZé%t% g%ﬁ;&?@%?@é@ Jogﬁ?% hEn_TBY

i nclude colums O nmat1 on 762
may conpri sBSBEBPDtE7SErvice pmtéd%nﬂﬁd)th@rﬁmedﬂ@etht%gTﬁaMOaAsmycmmte se

optional | Eﬁl{;ﬁg@ev%l smlc%@ %B;Yer?? EF’ Ié@ b&Tr%t%ﬂnQ[egé QPhIBdicr%%?e the
services that the STA suppor i ng. odi nent ,
the STA 110L0@5%>Art@mbo@meet @frﬁeqmgrfr@m?@wsteﬁ tytba,e,emogeqomsweers@anon
110-C
identifier gfishsein tRY6A E%n%h&%ﬁ%ﬁﬁﬁ%%&rﬁf&%recel i&&#h é?eféT

is associated. In one enbo I ment firs
servi ce frasHEhasH sadar GO enba femedody 636. t he BSSI D 779 to discover the

presence ofop5s; Slﬁ"oﬁé ‘éﬁﬂbBHWén@%e ﬁéééér% OEHi'él/ %&Fﬁprls@%@h'f@wsgucﬁ}gg 'Iiﬁr Vi ce

provi der station. I n one enbodi nent tiona may al so
i ncl ude t heb e AT Q8 § . 8¢ Wegkinatign celdeess, DA@éB\ﬂn@esuqbtotmefm fieldgndIn

' Mal f or med QeeENbodin@nORke %ﬁ@dwa%néw KR SRRtk %ero% r@t td/8RAPLO- A
may thus di scover the device and t services offered h evi ce using

| ayer -2 comAtheaineiedeee tamfi%%rT\HL@eoa@k%tdm@%p pﬂ@é‘é@maélon Iﬁﬁoone embodi ment,
whi | e set tifogseiP IR oﬁqeré}%c%ﬂnéﬂutr% siriant4 - Ah@m%r @eﬂrér%tn% oo %%'t Ve, set-up

request fromthe STA 110-A and nay respond by sélectin
(Set up Resp§ané amindicatechis) @0%@10 [m%qqnfggfqaimﬂerl%m@ 5516f( Phdrembent i on

have been degcE opqcic,vﬁ;mpr&bed&%va? m@msﬁé&m@tﬁ@% (@V\gﬁm%%&éﬁw gt he

description is not intended to be construed in -
2010/ 117536¥ET1F 1182 dn @ne eothgyiment, 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 |E 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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alimting sense. Various nodifications of the exanple enbodi nents, as well
as ot her enbodi nents of the invention, which are apparent to persons

skilled in th ich the invention pertains are deemed to lie wthin
the spirit angl(gzrgo%ltégé the invention. What is clained i/t RV hod in a

wirel ess network supporting tunneled direct Iink set-up conprising: sending
a layer-2 qlSy] f inaare dmbodimentethei TEA ¢ thauwbite géradratong, a unicast qugerfearad i ng a

2yer 2 serMLSSILINS Lok S9BONSS &AGSSLI Bl REp NS ) QaRp bR 1 @

service provi
servi ce conéthelPAH!&t(FBvaderbt tadérese)r UL@/§N3¥R)62(H(9180d1 &einarte frame type 630

di scovering 'té(] ﬁfﬁ%&?et p%véﬁ)e{) 21 Sk 8Rodifitt Tﬁtéereget%?‘?/?{% frame

service provi on I'n" res et rece|V|ng the
in the servimag b@dmﬂgwed ssiag |tfmwala$mlm table 670u4i oge ertmbodnarﬁet, e §UAry 0f r ame

to di scover xt r I ce_procedure to
di scijver Vt hé rﬂg}? \Ellgé:és o?rpé&)\(/éﬂg msff?%&‘sggr\%t@%d%%??/@ ?*“Z‘tg gié’pgn'? 5 |8yergé‘
wher ei n t hedyery diene. doeong dntadiménd, thedRicéasvaygemnyristrRSHID 6ademich raay out er

is to rebr OBQE?T%?UF&FWW& BASE sOHRYset IRt Bl 1R Ap N5020G AR RHdr &o5 Of the

uni cast query
consumer station STA 110-A is associated. In one embodiment, the Information 650

may also comprise Optional IEs 669-A, which may identify the services that the
service consumer station STA 110-A may require.
[0058] In one embodiment, the STA 110-A may establish a tunneled direct link set-
up with the STA 110-C if the STA 110-A determines that the STA 110-C is also
provisioned within the same BSS (120-A, for example) in which the STA 110-A is
provisioned. In one embodiment, 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 STA
110-C. After receiving a favorable response, the STA 110-A may send a value ‘2’
from the table 670 to confirm the setup (Setup Confirm).
[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
-12-



wherein the |ayer-2 service frame includes a response service frane
generated by the service provider station in response to rece|V|ng the

uni cast query wherein the response service frane i
i ncl ude a bas?{: @25?1\}73806 set identifier value, infornati O‘FFTé‘IISéW@’H%%” and a

destination address conprising a nedium access control address value of the
servi ce constayetonigureiton BSSID 779 withea basic shwideamt esttiariafehs AP 13teAtd fi er

val ue i's to,lenhy b . PARLEMBPLIGE SIRLBLE AL BB e RerYhcr provi der

station is provisrione erei
i ndi cat e t héhesBTAI1d8A mRf cewivebipetfling seeras ﬁr:amqmaodledemlnsttae iconten@®. ofhiee net hod

of claim 1, ‘g%ﬂ:r) 677@ E&%eﬁ}e‘?ﬁ\%%n?nee ?o%%%@nc%f tﬁ% I’Ylge %)&?Vé(geg ?/8{ S E)l?]ei)tﬁgr vice

consuner station usin ' Um access co
response seembo@lﬁfemrﬂme servige c?ﬁhwmmé’catebnoﬁOcAmayntmu@dspovesme aé\tn@a:bmcng t he

basi c servi | we . and.: S contr addr ess
val ue deter ﬁ?’\ng Elsagﬁtﬂlte %d %&etégoﬁegé@esg?lb? @?a#e%?%%g %@'/er ﬁ?éY@e franme.
4. The met hd@c@ﬁempr@pmtgeconpri ses establishing a tunneled direct |ink

set-up withrdoB¢r S c r.st erV|ce|dent|f|er
val ue i ndi c tggl tI (\t{de E@Bégl}rﬂveﬂgeth%r%v glgro ('Est\l;avﬁl?e ﬁgﬁ‘ r%t; % Ri %ecgngasg\éc%erw ce
set in whi cliampeingesponge tg cresivingr the tuatdasinguesy tramen@dloate(dim blbck B7Grehdnod in a

wirel ess netyppkreSURPRIAL RODEUANELES FbmBst 747 ) SEAMB (=MAC address of
STA 110-A), 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.
[0062] 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
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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conprising: sending a layer-2 query frame froma service consunmer station,
generating a layer-2 service frane in response to receiving the |ayer-2
query frame i@ ? s?ruice provi der station, wherein a pIuraIity of stations
incl ude the s&PA ¢ 8hsuner station and the service pr Vi der ¥4 on,

di scovering the service provider station and services offered by the

servi ce pr owilidetings sertseonVanousespdifisaions of dloeiexampglet drebddiyents2 asavelli g franme

in the servj S i on: d . sing the |layer-2 query frame
to di scover TR RBFTERs 3N Blen@Panrish ora alSrafab Sl Hiee B Bltartr o o
di scover thwe skl itcenveiftfoarmutabg drhelesereditodiepritnn ther sparitatridostope of the

wher ei n thembg¥ﬁ%-2 query franme is a broadcast query frame, wherein the
broadcast query Ttrame is configured to avoid a router from processing the
broadcast query franme, wherein the service consunmer station and the service
provi der station are coupled to the router, wherein the | ayer-2
service frane includes a response service franme generated by the service
provi der station in response to receiving the broadcast query frane,
wherein the response service frame is to include a basic service set
identifier value and information el enents, wherein the basic service set
identifier value is to identify a basic service
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set within which the service provider station is provisioned, and

wherein the information elenents is to indicate the services offered by the
service provider station. 6. The nethod of claimb5, wherein discovering
the service provider station in the service consunmer station includes,
retrieving the basic service set identifier value and the information

el ement s f Vomattihelaireepiznse service frane, and determ ning that the
service provider station is provisioned in a basic service set of the
service consuner station if the basic service set identifier value is sane

as the basic senyifhsflin &f wilBRsSehtivefk SAPSSHIRG tAERLILENYirect fink Gtipt hod of
claim6 conprises establishing a tunneled gi recé FI'?]%( setl-elcfp IV\A ﬁ:e Eﬁﬁe
service pr&9MPEPINGt ation if the basic service identifier value indicates

that the servic ovi.der. S | ' Lt hi [ rylce set in which
t he service congﬁ%ﬁagﬁaﬁrc%\&éés@grraﬁﬁ ﬁ%nme%&@ggpglg%ﬁ?ﬁgaﬁ%ﬁvi ce consuner
station is to igeonératieg estaybl-Rssarmige tfheme ummesmahsdi foecelvimk treetayep2 8. A

SyoLem SUPHBLR) Al AL SRl b boR ol SRt B sptonsisBulelr T ©
rout er coufieeskrvioe thesdrhéesstatidrasndtheastalvitd presgpthtinat i on, wher ei n
the first statiqgn is a service . consuner station and the second station is a
service provi deﬁlsg?\éﬁqngm e service provider station and services offered by the
service provider station in response to receiving the layer-2 service frame in the
service consumer station; and
using the layer-2 query frame to discover the service provider station, and
layer-3 service procedure to discover the services offered by the service provider
station;
wherein the layer-2 query frame is a unicast query frame, wherein a router
is to rebroadcast the unicast query frame using a broadcast address of the
unicast query frame;
wherein the layer-2 service frame includes a response service frame
generated by the service provider station in response to receiving the unicast
query frame,
wherein the response service frame is to include a basic service set
identifier value, information elements, and a destination address comprising a
medium access control address value of the service consumer station,
wherein the basic service set identifier value is to identify a basic service
set within which the service provider station is provisioned, and
wherein the information elements is to indicate the services offered by the

service provider station.
2. The method of claim 1, wherein the response service frame is directed to

the service consumer station using the medium access control address value of

the response service frame.
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wherein the first station is to send a layer-2 query franme to the plurality
of stations, wherein the second station is to generate a | ayer-2
service frame in response to receiving the |layer-2 query frane, and

wherein the first station is to discover the second station and the
services offered by the second station based on the | ayer-2 service franeg;
wherein the layer-2 query frame is a unicast query frane, wherein the first

router is to rebroadcast the unjcast frame using a broadcast address of the
uni cast query fridgenethod of claimpkeemprisaseatiaching. the hasig sasvice sabideatitier

response SghNkC8nd M RABENRENAH aéc"c@s?ycotnlf‘r%l Sa%\‘lé\i/ﬁég,‘}e%l%' 85tetRine8s Bgmgethieo

receiving the unicast query frane, in the response service
frame is t6eSpOOPeaeNiceame tealayesd quary frdene.i fi er val ue, information

el enents, and a destination address conprising a nedi um access control
address val ue of ,the first station, wherein the basic service set

i denti fi er 4val udhesnetbod dénlairh B enipaisies eseablisiiag setunneliedidireefiinklsettue second
station is t he i nfornpation el enents

i ndi cat e tﬂéf‘g\é‘% \%Ifeg'g(gedgrrof’@%ataﬁ'ﬁn |{@eggé§n5ergpstlggﬁmeémlue 'nd'cafeaﬁ'aﬁtgi n the

first stat tiensesideOp@ivitep\satidcne aethiaNg Hs®s 56IVides béint ABichather servideer y
frame, and the services offered by the second station using a | ayer-3

service pr SeRsHmer station is provisioned.

5. A method in a wireless network supporting tunneled direct link set-up
comprising:

sending a layer-2 query frame from a service consumer station,

generating a layer-2 service frame in response to receiving the layer-2
query frame in a service provider station, wherein a plurality of stations include
the service consumer station and the service provider station,

discovering the service provider station and services offered by the
service provider station in response to receiving the layer-2 service frame in the
service consumer station; and

using the layer-2 query frame to discover the service provider station, and
layer-3 service procedure to discover the services offered by the service provider
station;

wherein the layer-2 query frame is a broadcast query frame, wherein the
broadcast query frame is configured to avoid a router from processing the
broadcast query frame, wherein the service consumer station and the service
provider station are coupled to the router,

wherein the layer-2 service frame includes a response service frame
generated by the service provider station in response to receiving the broadcast
query frame,

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

wherein the basic service set identifier value is to identify a basic service
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9. The systemof claim8, wherein the response service frane is directed to
the first station using the nmedium access control address value of the
response service frane. 10. The systemof claim8, wherein the first
station is to attach the basic service identifier value and the nedi um
access control address value determ ned using the response service frane to
a layer-3 query frame. 11. The systemof claim 10, wherein the first
station is to establish a tunneled direct link set-up with the second
station if Sehwithjagrhichsibesesdce peavider istatiopds peovisinliegagd t hat the second

station is wt h\nﬂle?elh@ﬁé iGRIMASISRENS s Winﬁ!}a?fheféer II::e 8ff¥lleﬁeoaﬁﬁ1@t ion is

provi si oned. A system supporting tunne | rect set-u
conpri si ngserwce PTOVIdep$tatl@[II| ty of stations conprising a f| rst station and a
second station, and a first router coupled to the first station and the
second station, wherein the first station is a service consuner
station an@.t heThecwsttod bhtiaom 5, svhareie igcoeefngothiedsarvisd pravider station in
wherein the first station is.to. send a |ayer-2 query frame to the plurality
of station§!€ Service Con%ﬁﬁ?r?tﬂt"?%@c@gﬁ’nd station is to generate a |ayer-2

service frame | Fetfi@AR@NHe basiceseividen@et NGehtAker valudlUaid the aBerniiidn
wherein the first station is to discover the second station and the

servi ces ofeBRAE F9mithe rasropse servigq BaMBad®l on the |ayer-2 service frane:

determining that the service provider station is provisioned in a 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.

7. The method of claim 6 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, wherein the service consumer station is to

initiate establishing the tunneled direct link set-up.

8. 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,

wherein the first station is a service consumer station and the second
station is a service provider station,

wherein the first station is to send a layer-2 query frame to the plurality of
stations,

wherein the second station is to generate a layer-2 service frame in
response to receiving the layer-2 query frame, and

wherein the first station is to discover the second station and the services
offered by the second station based on the layer-2 service frame;

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 layer-2 query frame is a broadcast query frame, wherein the
broadcast query frane is configured to avoid the first router from
processi ng the broadcast query frane, wherein the layer-2 service frane is
a response service frame generated by the second station in response to
receiving the broadcast query frane, wherein the response service frame is
to include a baghersteind yerdlsdrfled flahicels ¥ RpRndd dehideiraRe é&he@ét@&em S

wherein the basic service'set identifier value is to identify a basic

servi ce seby ¥ia sraondistationtinsesponsa do seceivinmithiesunieasy nyeorfeame, wher ei n
the informti O“W%F‘é?i“r‘%é He§ <§ iRt & |s5'?cf ‘M L?o"se Qf Bséu‘é‘ds%? .c&hseetsecond
station, and p r%e g &% P i on o di'scover %e sec

station usidegtlmdfrevéla@',ennfcﬂmuen yelémants, aaddatdﬁetusaatroml address$ foemgulising ahe
second station using a | -3 service._pro 13. The systemof claim
12, wher e H]e?lmén‘ap? W%F%ﬁ?%s Y%}UE%B}?\/@ L{?ﬁ%’ 'second station fromthe
basi c service sghefcitefid basic séa.hcsees@tfndéditmemam@riseo SERINGRC 8 Hasnssrvieed t he
services offered by the second station fromthe information el enents of the

response s&f tyithin pihighghe segondrsiatiqn s RIRYISIONEAai m 13, wherein the first

station is to eghaflid #e |ﬁfotrH1@|ﬂ8|11 %fénﬁ’érﬁ@%td lhﬂiéat%eﬂwe%r\)’ibédqoﬁé‘r@d%ﬁqﬁéd
station if the basic service identifier value indicates that the second

st at ! on i ssegandistatipnpasdc service set in which the first service station is
provisioned.  yherein the first station is to discover the second station using the layer-2

query frame, and the services offered by the second station using a layer-3

service procedure.

9. The system of claim 8, wherein the response service frame is directed to
the first station using the medium access control address value of the response

service frame.

10. The system of claim 8, wherein the first station is to attach the basic
service identifier value and the medium access control address value determined

using the response service frame to a layer-3 query frame.

11. The system of claim 10, 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 a basic service set in which the first

service 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,

wherein the first station is a service consumer station and the second
station is a service provider station,

wherein the first station is to send a layer-2 query frame to the plurality of
stations,
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wherein the second station is to generate a layer-2 service frame in
response to receiving the layer-2 query frame, and

wherein the first station is to discover the second station and the services
offered by the second station based on the layer-2 service frame;

wherein the layer-2 query frame is a broadcast query frame, wherein the
broadcast query frame is configured to avoid the first router from processing the

broadcast query frame,
wherein the layer-2 service frame is a response service frame generated

by the second station in response to receiving the broadcast query frame,

wherein the response service frame is to include a basic service set

identifier value and information elements,
wherein the basic service set identifier value is to identify a basic service

set within which the second station is provisioned,
wherein the information elements is to indicate the services offered by the

second station, and
wherein the first station is to discover the second station using the layer-2

query frame, and the services offered by the second station using a layer-3

service procedure.

13.  The system of claim 12, wherein the first station is to discover, the second
station from the basic service set identifier value of the response service frame,
and the services offered by the second station from the information elements of

the response service frame.

14. The system of claim 13, 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 a basic service set in which the first

service station is provisioned.
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