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FIG. 1 is a schematic illustration of a station of a wireless communication network
according to exemplary embodiments of the present invention;
25 FIG. 2 is a schematic illustration of a wireless communication network according
to exemplary embodiments of the present invention;
FIG. 3 is a schematic illustration of an information element used with a fast session
transfer protocol, according to exemplary embodiments of the invention; and
FIG. 4 is a schematic illustration of a state diagram of fast session transfer
30 protocol, according to exemplary embodiments of the invention.
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DETAI LED DESCRI PTI ON OF EMBODI MENTS OF THE INVENTION 5 In the foll ow ng
detail ed description, nunerous specific details are set forth in order to
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30 Keying (CCK), Othogonal Frequency-Di vision Miultiplexing (OFDM and the
like. Sonme enbodi nents may be used in conjunction with various

devi ces awmo28uys3e458, for exanple, a video device, an audCo/Usesil®al09@n

audi o-video (A/V) device, a Set-Top- Box (STB) a Bl u- ray di sc (BD) player,
a BD record ital Video D sc VD)

2011/ 130458PbTels dﬁif@gasw moaﬁm%tfq rft £9S n(fpm ac%mgﬁlawflothar eRgnel
recorder ,y@nHR: 'QMIRn{u%R‘aﬁfﬂg KTAR Yol ﬁé%a:hat\e[hﬁl@%&f@& o ﬁﬁ@re(q'ﬁé@y ba’ﬁd@) Qﬁ’éip ast
HD recei ver, a video source, an audi o source, a video sink, “an audi o “si nk,
a stereo w1&m®rc;onafnm1wdoamtwlmahlﬂ@yragm@ltveomnamtmspl ay, a f1 at panel

di splay, a Perso lVEdI P a e[, a._di al .vi de

digital audio Blﬂa@/e TO8>% ?@%ﬁiﬁ‘fldna}é@ r@érexalngeaﬁ e%lcéﬁﬁfal)o Kier, a
data spUrgeyircdesd %Iﬁnﬁlhfﬂétlotﬁ aQoﬁirﬁLﬁhcafﬁbh|d'ev1@é‘8ﬁfa@le(d?5@}eles@ ceﬁhﬁfﬁﬁbﬁho@”pu'[ er
(PC), a desktop conputer, a nobile conputer, a |aptop conputer, a not ebook
conput er ,ComMukGasion certont eapabls efewirelest epmntuaication, i marable o orasuastabley
handhel d i ( d PDA
dovi co, A1k By DERTRNGS oMb RbydE Ry ek AR e Stcifnefy. JERER

vehi cul ardede¥ings, betorlflay ditiude i pﬁﬂipaéraﬁ&wlceethaalsnﬁﬂagﬂae:daletlparcbﬁiph&r dewi ce, a
consuner devjce, a. non-nobile or non-portable device, a w.reles

comuni caeriherah davicsihatds aitacdpd i empiAT dmeemBn crrbodimentsythy; teran Syiclvcess
Poi nt { AR o W U 60 a1\ Mk Swih wired or wirel ess nodem a wred
or w rdel ed)s?\sllcge wg(rag,l&% xlr&{l{e:swargfégase%gl\%rk a Wreless Video Are Network
(WAN), a Locdimbudemciietaorie (rvahjion apralidd, coatré’lAI‘df tae WPANc seainsebefared/ or

15 networ ks oper.ating in accor e Wth stl n | essHDTM and/ or
W o coonengRBr Fan £ e drengsty 1RLE Mo Peaen et St Be er eSS or

derivati vegy %H%ecfd%@lftlon%% Rtc@NGi M BSLVRIKS a&%ﬁﬁ&hé‘&tbhﬁfr@@féﬁéﬁﬁﬁ?@oﬁ“ th
exi sting | EEE 802. 11 802. 1119992007. Wrel ess N Medi um-Access
Control (iva@)ltipla cfrd@ihymydwndﬂ aI/lwr pr@ﬂdvgl SSpEQII ﬂm seme @n@))dmeatsd(aﬁﬂis paigseint
anmendpent.s | EEE _802.11 st st an and/ or
fut ur vé?%fig%ﬂ% “%%‘P{of%?r % té?I}SB%{F?R}E% @‘?%%‘? de‘a‘ﬁ?’%&y ﬁ%’ﬁgfo PT gVt %% Wﬁ“&% are

part of thediae¢essrEinRI KA ONRdHWRYEs 3R GO frédiRnivaladdddn@ oBRMEHboEREdneN
systens, cellular radi o-tel ephone communi cati on systens, Wrel ess-Display

(WD) de¥ithe, inyeatéon unay reYideHormen-tiangparelte swdeevaphotielcagt pae sefnsic
Co =] R
wrr ol oss DiiRUELE TR ol ARK' fftordh RACEI EELIL ER JBESIRAGMERST, g

Syst em ( GRixls, drhouph, tha@scdpy bﬁﬁle\{dﬂﬁtseﬂit mmrop@sr @dtéBnieedE@hese einvees. or
transcei ver or chi a device which incorporates an RFID e] enent or chip,

il tif e 1 nputlt %ﬂtﬁﬁi peeindgisied 1Rl i) Piesenh dRehieR ey Bewsedein a variply @f | nput
Mul tiple S r I Nt

Qut Ut (T n B A A o e A B B LA, el
ant ennas tearhdiques distlesethherainteanbs usdd gi mady Mpledusss sBrlnaajstanMns(dWB)adubew ces
or systens, rrultl st anda di o, devi c r st a wred or w

nandhel d BETeS oy OBl kB e R eSS ST Bt iRgpto Melh

Prot ocol WAR) ofieiiifte Hly.tWeE AN @atlonmlgaayge@s%ﬁéﬁﬁ%ﬁ&s@mms a&aae

Sorme enbodi nents may be used in conjunction with one or nore types of

wi r el 3ss lkemmuni cati on signals and/ or systens, for exanpl e, Radi o Frequency

)y ™ 2 Pt R i RO ER R TR M bR el SRR, T
(TOWW) ,  Exdieds athddddart ot BmltelRY,, mEkinestationBasdcess frasks OstSedngi foe rdceip)

extended GPRS, Code-Division Miltiple Access (CDIVA W deband CDVA (WCDMWA) ,
CDVA 200@nd§ﬁaﬁ@jmétmﬂa&nr¢aéirspmw sighlp isuchgsy fosexanns, Fivapenicy dlapping Spread

Modul at i

Posi t | oni 5 ot G EpEeE g e MDhernl {EIsS3y Ehbpihan s

G obal0 Sysdyaip GGﬂKthgommmbmltDﬁfﬁmé@\ﬂUpl&(ﬁlg QOBM) A tHik3. 5G,
Enhanced Data rates for GSM Eval uti or. .the, |IE€.‘ Q her

enbodi ment s 5eCTRRQEMERs W.hme@f%qm%@%é@t h wayious ARVisFdIngrsyHeMor ks.
Sone enbag) %@T wdée)edewedaﬂ M&aw@&tahaﬂdlw‘h&osmaéacé WG9 [EROS OF
short-range w ess communi cation networks, for e |cone s", e.g.,
a W r el e<STB),caBhetayalidc, (BD WA, a BlP&shbrdana Dlpstal Video [LST (iDHD)gplafyer,sat to
FIG 1 a schematic illustration of a station (STA) of a wireless
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30 present invention is not limted in this respect. Furt her nore,
according to sone enbodi nents of the invention, each of the radios may
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antenna, a di pole antenna, a nonopol e antenna, omi - |rect|onal ant enna,
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transm tting and/ or receliving wreless conmuni atlon si gna
franes, tccHusnirsdibaelepglioneanmnmpackiadrs systems,adésclessedioplagatViDial ddv(mghl t he
scope of t r nt inventi i.S _not I|m d to these_exa
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oﬁ}i control |l er and/ or a beanforner processor, if desired. According to
enbo redilobdl Rasgioningehtstanm (GPAY domicel @0laviy wclabicernosatany &R reeivenost er a
session fromone frequ d, t 0_anat her band Qm one
channel (BORORE e B Ees QRR, ERBRRHFT i REATHERSY 0 Ay
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enbodi ments of the present invention are not limted in this respect. For
exanpl e, FAEPEIVSAM GSTIRC1 @OMiHIple henuatSangle Owpus(MIS Qntransesivest oF dederericy 10
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may set or, st blish an agreenent to operate the ses |on on a. second
frequencyfv1 adheld %Qwae 88 BlackBeiry @llilzﬁ)eohﬁd%ﬁe B??leBrParHWéPl and
may estab va&]g) (?evﬂ:'er&%eﬁﬁ sical link on the second frequency band and/ or
the 15 second channel other multiband STA, if desired. Miltiband STA
110 may transfer or ane the session to the second frequency band and/ or
t he second channel by using for exanple, a fast session transfer (FST)
protocol which will be described in detils below with reference to FIG 4.
FIG 2 is a schematic illustration of a wireless comruni cati on network 200



20 according to exenplary enbodi nents of the present invention. For

exanpl e, wireless communication network 200 may operate according to the
st andar d wewveligpedsby the | EEE 802 802. 11 Task G oup adP(CT@Esd)11asbd@©r
according to WGA specification and/or according to | EEE 802. 15. 3c standard
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nor et n adti RS GRS iR hE R MRl APt el R T AEG T s
not |igm tigsiviAn, GhhalfIR&H adid B O TccFGPRISH f &i@atd GPRRL CodeDividbnMukBl be
i ncl uded. Accordi ng to one enbodi ment of the invention, STA A 210 and

STA B 240\eeesh{¢ladAr VidgbrnsdorPOha ntVE CRMA b eCBMA 120001 singleecagiarhi DA ur e

arcni teetinbetndy RO b8 oA aT AP RS OuBh Fone

oper at i orBI§dtHotARL LGIdHY MRl FysRKEQEHPS).a WEBSI Wi-M4E gipBecf Y r $fitra-
frequency band (e.&i, 60 G4z by radio A 110) and/or a first channel
wherei n, Welsbat AgWMB. &riblrdi Pistrns for Motslej eppampiiestions KeSMon2978.3 ¥Cst at e

i nf or yat 1,04 kepnt r i [ . eRs I hat.. ha | i.shed
o on T Ly BT B5RP o o POk Ap e ol

est abl i shnarbagkee arediousiother 8vicd, 4msf /o2 xaridrks.a responder, to operate
or execute the session _on a second frequency band 'éli' g.,. 2.4 G4z by radio B
120) and/ or a SOBKoRAbRYiEIGABI Magha Used 11 Ganinstron prityelifable Hnitapirangs of
direct p I ( 4 n[;nti,% d ency a the, s

channel , Qll{?h g%{s%er\ggjgle%ﬁéx ﬁ%&%@yn{t&gﬂ&s&f 2(% %%%?ie %oél%tg e’sgg'éﬁc‘?gglte he
second f raequeneyrkbaNdVv AhdAVPANeaskthomidiechannel by using or 10 executing

for exanpl e, e FST. protaocol as js shown by.a dotted |ipe, although it
shoul & be under$tg8di" thféhlgl_tcﬁel 6 pEnYIC métr%w@s_ i STRORAE T Of & WBEoH mi t ed
to this guhpdini®Ebn Qlfe‘]ccv&cﬂﬁ abéBf@iﬂ%it@ Qxer%lplall'yEerﬁg%%hl@Htsto@t@ ﬁese%t RAAGIRL i C

illustration of an information €l enment (I'E) used with an FST protocol,

accor di nghoenexéngirding tendokidments off the peseny entenben jasstathawi00 1BayAbe or di ng

to this exenpl ary enbodi nent. of the invention, |LE 300 inclu

ol emont (HBISEPERTPGAIPR B ieT GG egatle S feafghne ZPdosdhohdiiPNEla o
(FSTS) | Rtdtiog] £h Bditorda R@PoRRRGr tHealid. 3R icanoanaPbel fhaddnipl€latn@fiBand
According to this exenplary enbodi nent, elenent ID field 310 may include 1
oct et2@ o Sfai@hcate the |E ID. Length field 320 may indicate the length of IE
300. FSTS ID 2 iel cont ai b dent i fi. ' . F si on
est abl i shed be ﬁ/‘gedéﬁmg tig}?errﬁ@‘{ryé‘%ﬁ)so ﬂg{s?eng%%tggﬂ{e\@];%?ﬁéthtg&} motrﬁlgfglrc ﬁaaﬁgg may

i ncl ude feaampkaapluealty o€ talics. for exampl&emtidAanid 034diccBd 2Madd BalelC3130. Eaghl ds
may be used f'og%-, }s]]id)gnal ing used duri n?% an operation or execution of an FST

prot ocol OA&wdep rylie Bolrd adiediods T3his oprrdbneoupkddatyve /T Most 2EKHISI e,
each of - a el d t.ai :

subfi el dl,}i%\ge %@glﬁség oe 1? lgn %ﬁ%ﬁ%ﬁ?ﬁ‘%"n%ﬁﬁ%ﬁ g@g_a%%g%gagié@%@%dugﬂ el d
may p2ovioperabhyecoudkditd hnteatasdnd ahd 466 nedjadincy ihaprdatdy conpjed todincanas 68
desired anﬁ/gé current frequency band and/or channel on which the session
i s operati d T executing or may be transferred or noved to. For exanple,
the Band ID subfjiehd 1084dREB 380 ah®Prallid €138 MG ayvE b BImiMBYrdecsBle WRCR if OF
5G4 (HB) and may be set to 3 for 60 G4z (UB). The value 0 30 may be

r eser ved.sh@vhéor sadious d 18nborf exempénesick sadrayndyeinclgdel at least a beTmdorgangiBRaAnd

Qperation _subfields na taiyn 0, or 1 dependi n e pr.ot ocgl
oher at i oot R (0" Bl vt & BT I H Ak Eigb e B8P Moes ent
i nvend( oprésentiiedtioniis 6t linfitddih $hik espest . WO 2011/ 139453PCT/ US2011/ 031090

| E 300 may berart of, but is not limted to being part of, an FST setup
request frane Fusthem®re, acspisligetor soarpecmbadiments pé dic wyoiions agal ofghe pafos
acknow e o r t ST (AGk 1 se § ; ough
t he scopggégfgé%étépolﬁeas gﬁ?élllgﬁv%én({u?@ ?ésl%hg{'d%grghd't e rie% {ﬁﬁﬁé ?%Jéés%ggtl O ST

set up reqpesite &if #6@ GHz frequeh®r baaxdaridiceB 120 nfa$ bpSeitdim R6 qidsfredueasebargl an
Action frane of category FST. The FST Setup Request frame may all ow an
initiating station (e.g., initiator) to announce to other peer stations
whether it intends to enable FST for the session between the source station
and the peer station. An exanple format of the FST Setup Request is shown

in 10 Table 1. Order



Information 1 Category 2 Action 3 LLT 4 Session Transition 5 Milti-Band
(optional) 6 Wakeup Schedule (Optional) 7 Awake W ndow (Optional) 8

Swi t chi ngwetnaansp4{56pt i onal ) Last-1 One or nore resourcePamd/Ser1oaabi l ity
related information el enents nay appear in this frane. These information

el ements fqllqw all other information nts that are not vendor-specific
i nf or mat i3 3%@&%83[% (ARSEAE T @Da P Sﬂ?eg%flﬂ?%ﬁ’ dorftbpREHe it SN D%y o
vendor - S%Eérfs!o%d'tﬁbft CFPBL iRt FRREHeSenk nﬁien@(;@are%i mﬁfte& fehkasimpice! d in the
Action frane. Table 1- FST setup request franme In table 1, the Category

field is set tSatidnel(Wameg6mhet grelwdsT™ MPHE prseison 1#0 endlainsersay 150. MAC

block 140 may operate a MAC protocol according to IEEE 802.11TAGad and/or IEEE

5 802.15.3c and or WirelessHD™ and/or ECMA-387 and/or ISO/IEC 13156:2009 and/or
Bluetooth™ and/or WGA specification, if desired.

Furthermore, MAC processor 140 may include a State Transition Timer (STT) 145
and a Link Loss countdown timer (LLCT) 147. STT 145 may control or execute a fast
session transfer (FST), if desired. For example, each multiband STA may maintain a STT

10  for each FST session. The multiband stations may move or transition to an initial state 410
(shown in FIG. 4) of the FST when STT 145 moves or transitions from one to zero. LLCT
147 may control transitions from one state to another state of the FST protocol. Memory
150 may include state information 151; state information 151 may be stored in another
storage unit.

15 Memory 150 may include one or more of volatile memory, non-volatile memory,
removable or non-removable memory, erasable or non-erasable memory, writeable or re-
writeable memory, and the like. For example, memory 150 may include one or more
random-access memory (RAM), dynamic RAM (DRAM), Double-Data-Rate DRAM
(DDR-DRAM), synchronous DRAM (SDRAM), static RAM (SRAM), read-only memory

20 (ROM), programmable ROM (PROM), ecrasable programmable ROM (EPROM),
electrically erasable programmable ROM (EEPROM), Compact Disk ROM (CD-ROM),
Compact Disk Recordable (CD-R), Compact Disk Rewriteable (CD-RW), flash memory
(e.g., NOR or NAND flash memory), content addressable memory (CAM), polymer
memory, phase-change memory, ferroelectric memory, silicon-oxide-nitride-oxide-silicon

25 (SONOS) memory, a disk, a floppy disk, a hard drive, an optical disk, a magnetic disk, a
card, a magnetic card, an optical card, a tape, a cassette, and the like.

In some exemplary embodiments, antennas 160, 162, 164, 166, 168 and 170 may
include, for example, phase array antennas, an internal and/or external RF antenna, a
dipole antenna, a monopole antenna, an omni-directional antenna, an end fed antenna, a

30 circularly polarized antenna, a micro-strip antenna, a diversity antenna, or other type of
antenna suitable for transmitting and/or receiving wireless communication signals, blocks,
frames, transmission streams, packets, messages and/or data, although the scope of the
present invention is not limited to these examples.

-6-



to the value for FST Setup Request, the Link loss tinmeout (LLT) field may
I ncl ude 32 bits and may indicate the maxi num duration of tinme, in

m crosecomopiicomsmed fromthe last 15 tinme a data frampCrams20i@ogiosed by a
source STA froma peer STA until the source STA WO

2011/ 139453PCT/ US2011/ 031090 deci des i.niti.at ST, and the Session
Transition f SP&W?WW%W&EWW&“@&% of 11‘1?6&?}8?’&?]5&015103&%}1%] @@W}Ci}do%
i nfor mat i Qi llefiﬁﬁﬁtml:ﬂﬁﬁleocfult 1%t MRMO) controlB€ afWbt i Befdfdingt ro®YsdrNGt ude a

mul ti - band 'eﬁerrent. The nulti-band el ement may indicate that the STA
transmit tdepiged hi s el enent (the transmitting STA) nmay capable of 5 operating
I n a frequency, ban o&her

than the one in.which this elenent, i,s transmtted
ond that e AR o EhoadRitel OF gROSEM o b By TR e 1§ Hihes!
currerg th;ﬁﬁlﬂéﬁla deSsich _ﬁ’@ﬁrﬂ@@é frequdnBe b_@ﬁd[l@d aﬂ@ﬁ&- fr&i&néﬁghﬁcﬁhﬁ/& frofosaERt i on
contained in the multi-band elenment is applicable to all the fields and

el ement s chamchinenpthar chienct pane themreltinlicedios Senaadipeh ¢l @rradie Bkl pfercat e a
wakeup t Irl&ﬁogfe 1§0,Sa£11t?151|.l.%q{e1it %@,@f}@ %u‘g@@rs{o%}i%é’tae'mé%% S} Fﬁ#e% Ifrgseeﬁﬁh%g&% n’?

t
wakeups, sire ow element may i1nclu of the
awake wi ngowotdimitddrie tibwidspbitng Stream el enent i ndi cates the streans that
the transmtting STA requests to be switched to the new band of operation,

al t hough the Jd©bseagple; palibandentAj I0emay oRciate Hist sopsipn 8P figsttksauency
exe r ' f ] [ F, ; F. : :
xenp| @ %aﬁﬁ’?@.g %Prépﬁgrbf %ﬁ‘bdo :’?n@'tagiﬂgofr a rsﬁ%h%eﬁ%@féﬂf ﬁnee 1{_@%{{8% ést 8{) is

i
15Accordi ng to-éxe the i nvention,
Response desaibted mgystdie itfommgwntiiepton storcd sSpanae dfetdtioas fhac bptd onestdbliahddST

Setup Roeet a5 RS ) SO o RIS FERNEAR: o
Mul ti - Bangsg{@Pbh @N@dcbnd frequency band (e.g., 2.4 GHz by radio B 120) and/or a second
channel and may establish a direct physical link on the second frequency band and/or the

15 second channel with other multiband STA, if desired. Multiband STA 110 may transfer or
move the session to the second frequency band and/or the second channel by using for
example, a fast session transfer (FST) protocol which will be described in details below
with reference to FIG. 4.

FIG. 2 is a schematic illustration of a wireless communication network 200

20 according to exemplary embodiments of the present invention. For example, wireless
communication network 200 may operate according to the standard developed by the
IEEE 802 802.11 Task Group ad (TGad) and/or according to WGA specification and/or
according to IEEE 802.15.3¢ standard and/or according to WirelessHD™ specification
and/or ECMA-387 standard or the like.

25 Although the scope of the present invention is not so limited, wireless
communication network 200 may include a station A 210 and a station B 240. Station A
may include a radio A 220 and a radio B 230 and station B may include a radio A 250 and
a radio B 260. Station (STA) A 210 may be referred to herein as an Initiator and STA B
240 may be referred to herein as a Responder, although the scope of the present invention

30 is not limited in this respect. Other or different numbers of radios may be included.

According to one embodiment of the invention, STA A 210 and STA B 240
architecture and components may be similar to the architecture and components of STA
100 of FIG. 1 if desired, although other architectures may be used.

-7-



6 Wakeup Schedule (Optional) 7 Awake W ndow (Optional) 8 Switching stream
(optional) Last-1 One or nore resource and/or capability related

i nf or mat iwo 2el1e3e4s8s may appear in this frame. These i nfPornskilen3wbenent s
follow all other information elenents that are not vendor-specific

i nformation el errents ag% égﬁgde all other informat.i 027@ ts that are
vendor - speci f ilB OPEEfop 2111 FHOTINGESD D1 PIPSEEFOSHHPD £ ARPR 8T IEGARY t hat

are part b%dt(la% '—é@th{keﬂ);ﬁ rhcﬁotﬂelﬂ‘ﬁt hRfod bRt chaie® Wherbml ao83riig r%ponse
Frame According to this exanple, the Category field is set to t he

cat egor y chthodEghts dhtde Aptehtoon, fsessiah 179 is etstatoinférenatiah lseptfoystoEgHi inSepaipof
Response nd t essi on,_Tr. ition.field.co | NS th Sessi pn Tran |t|on
o emont - WATERS FEy PR el R P B sk e Aeaes R 3 PBR ha ok chog
bet ween anfadck oPEstsdlh aRArccbft WHIESUANG P40 X0 citsl 10k ré@@n@éﬂ%%&ra@g ott he
transferred session, if désired. The Milti-band el ement, the Wke

Schedul e esF@rieHie, sestien povaksscudhtioweary: hins (cahd2- ﬂr@{smtr@p iy lm)r@éfﬁr@l ement
are the %@%gr y léﬁel' ThM LG a§§7é1%§‘5“ &ggeg&Pﬂ{ aE'%n&iE g%gf giler ame

10The FS rarre S ransmt e an e
sessi on Betomdefcq@tadyi nd .andioe tieoscomid @Hanhdflﬁlffdreal’ﬁﬂ. By A Bl$ﬂﬁmah$fefr@b| e 3.

Order | nfnf(ljorvrlcpa‘;[hieOsgss:ilonc?ot tehgeoge>é0112d /fé\r(éalile%rc]y band and/or the second channel by using or
10 executing for example, the FST protocol as is shown by a dotted line, although it should be
understood that the scope of the present invention is not limited to this embodiment of the

invention.

Turning to FIG. 3 a schematic illustration of an information element (IE) 300 used
with an FST protocol, according to exemplary embodiments of the invention is shown.

15 According to this exemplary embodiment of the invention, IE 300 may include an element
identification (ID) field 310, a length field 320, a FST session (FSTS) ID field 330, a new
band field 340 and an old band field 350.

According to this exemplary embodiment, element ID field 310 may include 1

octet to indicate the IE ID. Length field 320 may indicate the length of IE 300. FSTS ID
20 field 330 may contain an identification of the FST session established between a pair of
STAs as allocated by the initiator and may include for example 4 octets.

New Band 340 and Old Band 350 ficlds may be used for signaling used during an
operation or execution of an FST protocol according to embodiments of the present
invention. For example, each of New Band 340 and Old Band 350 fields may contain a

25 Band ID subfield, a Setup subfield and an Operation subfield. The Band ID subfield may
provide the identification of a frequency band an may indicate a desired and/or current
frequency band and/or channel on which the session is operating or executing or may be
transferred or moved to. For example, the Band ID subfield may be set to 1 for 2.4GHz
(LB) may be set to 2 for 5SGHz (HB) and may be set to 3 for 60 GHz (UB). The value 0

30 may be reserved. Other values and frequencies may be used.

The Setup and Operation subfields may contain 0 or 1 depending on the FST
protocol operation. Other values may be reserved, although the scope of the present
invention is not limited in this respect.

-8-



3 FSTS ID Table 3-FST Tear Down Frane According to this exanple, the
Category field is set to the category for FST, the Action field is set
to the vawvoeofionIHST Tear - down and the FST session ( FST8CTIUS241188mH9A5
contains the identification of the FST session established between the

stations. FST Ack Request Fr } . The FST.Ack Reques rame i s
transnitted i Hﬁtﬁ)& m?%%aéﬁeﬁgﬁwdlwt paiteddodicge pyt Pﬁaﬁﬁlsl?%f PP EAuER

confirms ghe %§FS§%§;§&1§e FaARsSEEEST Ther BONMRankf at P§TfaEﬁEFRVIQ@£Meﬂt§A§1@0V\“ in
Table 4. Ordér Information 1 Category 2 Action 3 Dialog Token 4 FSTS1D 20

Tabl e 4- rE@EstAfikmReandes tin FrSlmé dknrasporse efxamp| dthoublk thatsegor pf fthelpdesest set
to the cate%(fuéy.for I.FST, .tp1e Action field is set to the value for FST Ack
Request, Pt ésllboé lﬂﬁgﬁn 1BigP y be set to a nonzero -11-

5 FST setup request frame

For example, an FST Setup Request frame is an Action frame of category FST.
The FST Setup Request frame may allow an initiating station (e.g., initiator) to announce
to other peer stations whether it intends to enable FST for the session between the source
station and the peer station. An example format of the FST Setup Request is shown in

10 Table 1.

Order | Information

1 Category

Action

LLT

Session Transition

2
3
4
5 Multi-Band (optional)
6
7
8

Wakeup Schedule (Optional)
Awake Window (Optional)

Switching stream (optional)

Last-1 | One or more resource and/or capability related
information elements may appear in this frame.
These information elements follow all other
information elements that are not vendor-specific
information elements and precede all other
information elements that are vendor-specific
information elements that are part of the Last field in

the Action frame.

Table 1- FST setup request frame
In table 1, the Category field is set to the category for FST. The Action field is set
to the value for FST Setup Request, the Link loss timeout (LLT) field may include 32 bits
and may indicate the maximum duration of time, in microseconds, counted from the last

15 time a data frame was received by a source STA from a peer STA until the source STA

9.



WO 2011/ 139453PCT/ US2011/ 031090 val ue chosen by the STA sending the FST ACK
request to identify the request/report transaction and the FSTS ID field
cont ai ns wheoidemsdfi cati on of the FST session establi sireti/useamoernot he
stations, if desired. FST Ack Response Franme 5The FST Ack Response frane

is transmtted in res e to the receptjon.of an FST Ack guest, frame.
The f or méteCides thelnft odfPd dhes REWHPT  ransHioR el et e Servion
Cat egor y Rufddlerdesih Uit igi S Fd300 8PP 5; FST Ack Response Frame

In this exanple, the category field is set to the category for FST, The
Action field iEhsatulti- baltdwﬁeldahuemfcmde FRSTulcharRed groerge The hwltDbamcbglefﬁ@kten
field my be set to the lLue in.10.any corr ondi F ck Re

frame. | Fopodpdipedfurpeeh ey i W RSl FRIRE R I b ST ALy TEREHS ¢ e
in respo "b?@rahﬁg@n E$tqhatcyRRad @fter fHaaNBe ohbiaNwhitd this&il@gent dk@ihsieddfdset to
0. The FSTS ID field contains the identification of the FST session

est abl i syl thettwasmittinge S'ats abls, toaividudin scheors Eopt thef currrnt phernehtto a
inventio taLi X T tic
1) st r oDt ey B 3Rt FR TR EpdTLARMRG bt B SERERD
exenpl ar \is epidbloratallahe ﬁblels iany e kit aoﬁtﬁﬂmvm th&AffaheuThe Wiukese Spleed@fe t he
present invention is not limted in this respect, a detailed FST setup

prot ocol Slgmgnt dpgplirdicaty As wakewetigy ahd Bpddnaeed d‘vélﬁelbﬁléte’ﬁ’lal METECE hdthel s
for e 0 iAf Hotocol
St at o e e B Tt R e (o i B B¢
describedwmhm/wmﬂMWsmademdlngaMnQOSUmnn cleméwtc ardidangy tle ctrearesritbali ment of

the i nventi on, rot ocol supports simltapeous. and non-si | t aneous
et oSt PETRURA G5 1o B BRBHAGD W B et 1 T HERCa st
may be seifrup ﬁr@se%ﬂ%v%ﬁtﬁﬁﬁ@ HGNlnﬁﬁ&P'toftﬁfs e%&%ﬁ_la%ﬂe&!i&ﬂ&feﬁtr ofitRe AR¥ntRInher )
frequency band. For exanple, a nmultib A~ for exanple STA 100 whi ch may

operate on 2. 4FST Setup Response Frame

15 According to exemplary embodiments of the invention, the FST Setup Response
frame may be transmitted in response to the reception of a FST Setup Request frame. The

format of the frame body is shown in Table 2.

Order Information

1 Category

Action

Status Code

Session Transition

2
3
4
5 Multi-Band (optional)
6
7
8

Wakeup Schedule (Optional)
Awake Window (Optional)

Switching stream (optional)

Last-1 | One or more resource and/or capability related
information elements may appear in this frame.
These information elements follow all other
information elements that are not vendor-specific
information elements and precede all other

information elements that are vendor-specific

-10-



25 GHz, 5 GHz and 60 GHz frequency bands may setup a FST in the 2.4 GHz
frequency band for the transfer of a session in the 60 GHz frequency band
to the 5 wbzofvemsency band, although the scope of the pcegasntitioawenti on is
not limted in this respect. FST setup Pr ot ocol WO

2011/ 139/IIZQD("'I'IIIQ’)('\’I’II('\Q’I('\O('\ rdina tn eJuu | n‘ents Of the

i nventign, the F@f’“&%@t%ﬁ%ﬁﬁ%@é‘farﬁé’?“@éﬁteﬂé‘stﬁ%ldtmansfer of an FST session
bet ween [an i ni tligd QL @Gafe r €sponder fromtheir current frequency band

and/ or dhannel |to another trequency band and/or channel. According to this
exenpl ary enbodi nent of theTalbWénFST)SetuphespBﬁ‘EFsreﬂnap protocol may include

four 5 states and pluralit es. to en e nove or transiti from one
state to the reseprding to thi anltét Coiceg dB%S%tﬁOttﬁ 41E4OTE o ESBTOE | 1

this st at@otlohr}?elf RT3 €S UOMalhS f&ﬁeg"lagbtﬂﬁfﬁesbd;hs@ 8d Qe B@gs%nf Tﬁﬁﬂﬁ@&ﬁe@ands
and/ or channels. The second state nay be a setup conpletion state 420. In
t hi s st atcentabwt thei Sdssipat brnsamneh ﬁ@gmhdenclamyr wabiyle tidemsHmngen oheh¢ fd&duency

10 The ¢ AF P aPLTed e PR B oty bRl e BYabShemty3ER ' "

i ni tiat orraaBdrre® SROREEI dBTdOPRE Mu@uiba\nd biemeht e Wamg@wydme BlmRAd ARy
channel if the value of the LLT field within the FST et up Request frame

used to Jevilys Wislopsteneniging thapagithangStraphe clemgnt 41 sheatamejas itals ¢ it on
confi rrrecg ﬁ/}% egftzlfgamén this state both initiator and responder may have to
successf uf nmuni cate in the new frequency band and/or channel in order
to reach the IBTTTa@ndbivhdraneonfirned state. I n oper ation, to transfer

an FST session fromlnitial state 410 to the Se etion_state, 420,
the (Hg., sTAM1YT difar-fawn fgapg hydpnyaittgd to srktez&e) %i}s}@féc% hgessresT
Setup Re gpﬁge d. The information

el enent g)téﬁiéen%%ﬁgi g&;ﬂ%égﬁgjg In %@ﬁ%f‘i%tnﬂppﬁaigponse frame and setup
request 20 firCGade, i infdasationd. Accordi ng to one exanpl e enbodi nent, in
the Initial (state410andinthe Setup Conpletion states 420, the old
frequency bard and|{REE81d changel of the FST setup request and response
frames may rmepresent the frequency band and the channel from which the FST
session is intending to be trangferred fromand the New frequency Band 25
and t he new|ghannel FS’W Ibepresent the frequency band of the FST setup

request and r%snfm rapes—ay- represent the channel to which the FST
session is it g‘nﬁg§tht?abQ°WP§ﬁ%rP%rred t 0. In the Transition done
state 430, :

eaquest and 1 Cporid RUENGY-RRRTNE MRSy REW 1€ 18FMThe Bk BPTSIZHD: 0

t he tranaondtlsisaset to Fur tdher forkyT iFnartdwerﬁild the K Respseion (BSOS FIBY fidkk
Responpse frames, the d frequ band/ c resent the frequency
band EnartEbnes e Sabon ohhed R smere i RGRTd b e f?ﬁéﬁaﬂnt he 'scope of

t he present i rpgqnjt,blpge%@smtam@ mted to this exanple.

2011/ 139453P ~ Continuing with FST setup, the responder
(e.g., STA 2400hehST Aekt Recﬂlmst @atracrpsl teansmififecdSh shauscqoodey lbaiteilamEST @sugmﬁcess)

A R e L e SN e e e

wi th suggaswhensibita. i ndi cate that one or nore paraneters of the FST Set up
5 Request_are invalid and may suggest alternative paraneters, may set the
St at us Qdddenf tlh@ml@'lonsetut response franme, for exanple, to 55 (pending)
to indi gte trat FST—Setup Request is pending, and nmay set the Status
Code field of thg setup response franme for exanple, to 37 (declined) to
rej ect goFST SetamiolRequest al t hough the scope of the present invention is
not limjited tolthis exanple| 10According to one exenplary enbodi nent of the
inventi g, a stdlielogrlakedrtian within the FST setup protocol may be

cont r ol lreg—by—aStatye—Transtition Tinmer (STT), if desired. For exanple, each
mul ti barcfl STA m@mpnt ain a STT for each FST session. The mul ti band

st at i mns T JTPST Qbk REQRSI Fla@ to Initial state 410 when the STT noves
fromone to zero, or upon reception and/or transm ssion of an FST Tear down
frame, if desulnélus cx@nntpethe n@tﬁgwéieldwwetstetthq epsceTyT fard STh éhovAgtisa fofld isf or
exanpl e, es t t S f T Set up
Request (Se.go. Elg e ufé’ét%fﬁé%)l% %S% tthg%lgﬁoisjzﬁ%eflr%eﬁgw I?é ?ér% tgesg%{ge to a
recei ved FST Setup Response (e.g. a reésponse frame) with the status code
field equal for exanple, to 55. The initiator may set the STT to zero at
the transm ssion of an ACK franme sent in response to a received FST Setup
Response 20 franme with the value of the status code field equal, for
exanple, to 0. The initiator may send a FST Setup Request frane no |ater

t han for exarrpl e. FST se55| on ti meout vaI ue after t he transm ssion of the

e~ —— A 1 o r o v o ] pempeye—— e -~ ey




The responder may set the STT to the value of the FST session tineout field
at 25 successful transm ssion of a FST Setup Response franme. The responder
may set twe 28lliT3v453zero at each transm ssion of an ACK PCRrGS261@/081000
response to the reception of an FST Setup Request. For exanple, the

responder y .send._an, FST Setup Resp e anme no |l ater . than FST session
ti meout DGR ey the S aneI e REn o] ArKACRITT a@%ﬁx B iaEs e o a
recei ved tkRlacHeh YRd FRILESI D fidlRoMhing WRCRSH fillatibh SNBETFRT! L& cstatfisiledSet Up

30 Response frame with the status code field equal, for exanple, to 55. In
t he | att dretveodhe stetionssipdaglesd. may transnit the unsolicited FST Setup
Response fra t.h initilgtor, al t hough the scope of the present

i nvention is M%ﬁﬁséé—%%“ s exanpl e. WD 2011/ 139453PCT/ US2011/ 031090
Accor § ng to SORFEFEXABPRAPOnSTROME e rSnted il QcdpBMQNbitB st RN AR STE

mul tiple FST Setup Request and FST Setup Response frane transm ssions by,
respect i vitkyRequeet frame: iTae drrmanaf the dramediodsideshowtin| Tablged. FST sessi on bet ween
the initiato %uu' t Iﬁlflrﬁlb;t}luildcl econe established. 5For exanple, at each
transition frgnqefnitla §t'8te 41D to Setup conpletion state 420, the
initiator angdithe respe r may performthe follow ng procedure: 1. The
initiator mysend gn EST Setup Request frame to the responder. 2. Upon
recei pt of the FST [SAftigh Request| frame, the responder may respond with the
FST Set up Repponse—f are Tllki ess—it has a pending FST Setup Request 10
frame addressed to t%b i ¥i%t or| and the responder has a nunerically |arger
MAC address fhan thergmg tmat or' s| MAC address, in which case, the responder
may delete the recelved EST Setup Request (e.g. a franme). 3. If after the
recepti on of Teble SadRhovkeRiponrssttramet he initiator's FST Setup Request frame

the initiator . receive,an _FEST Set Request frane.f e .\l

Fosponder - ¢ ndh i TR WRTlsaem B BT R calfeR s kBT, TREARIRR Bcl ane
i f its MAGsadsiesalicToNPSE Nck Rdsporsartie Didlb@mokdiefidle spendekt » tMAlastr ess.
Oherwise if its MAC address is nunerically smal]ler than the responder's
MAC allir sk cpirespepding d StThack Begssisame dipr caappledifhe KST HekReppanse dipme
Response : . - : R f i e
current K10t SafltBei RERLNT "ERT ACifIRT iFihe Wi TR0k
transiti amayt detdee tnaxtTist ESESi ID dicld eastainenthe okletitifecation |odviha gFSORAssianons
are net: a) The initiator may naot transmt an  ACK frame in response to the
recei pt &ﬁgaah ¢ berasp t%%%ﬁgseal%hoa% thersng piadhe SEPEHdBYCntioB Ay betlianiged ve of
the statysuygoderfjield in the received FST Response frane fromthe
responder is different than O (other values may be used). c) If a state
speci 5 ¢ excepiurongita FTabl e §hbmhowiltaicetsopbfe statddiaghen phan iFaT grrotoryl move

t it to,.th { stat i f f ndi t . , , d 4
75 et 4obY Sergind S dRse el spbolgui: S 7 BRshieDs HeNe MBbef i o 1
at | east seh &ftht Peost@!ih @b i¢ patdidhit@ns tﬁfsqreﬁﬁlkztié adletallBg FSFSRAPpIfbLodees not

recei ve the acknow edgenent to its transmtte T Setup Response frane.
-15- that enables STAs to setup and operate over one or more channels for example, in the

same and/or different frequency bands, the FST protocol state machine and the rules for
20 transition between states will be described now with state diagram 400.

According to one embodiment of the invention, the protocol supports simultancous
and non-simultaneous operations. The FST setup protocol is a scalable protocol in which
an FST may be setup in any frequency band for session transfer to any other frequency
band. For example, a multiband STA, for example STA 100 which may operate on 2.4

25 GHz, 5 GHz and 60 GHz frequency bands may setup a FST in the 2.4 GHz frequency
band for the transfer of a session in the 60 GHz frequency band to the 5 GHz frequency
band, although the scope of the present invention is not limited in this respect.

FST setup Protocol

-12-



WO 2011/ 139453PCT/ US2011/ 031090 b) The val ue of the status code field in
the FST Setup Response frane it transmtted to the initiator was different
than 0 (owbepiwviabases nay be used). c) The val ue of the Beras2and3@perati on
subfields within the Session 5 Transition elenent in the transmtted FST
Setup Response fra res

lts in a.status diffe t than any of e rows
shown i n Tabl é*&OMM2 RHTEIPRESYS Ph erl%‘éeSSH’&éLe [‘rg@ SgWp PrHHEC e sTas g 1 el o
wi th the ttha@p et 12 #siSlessigh U%bt@@épgﬂsﬁitfa@orsand fy Q@ﬁdﬂd@fi from their current

d) The resulting status of the Operation subfield in the New Band field is

0 10( ot hdrequenayendeapdive chseg) fo Fnotdrelrequepgnikad aneyorrabeenchr Aqcardsig foon t o

the next state if nan f conditions 6(a) )...6(c) and 6(d) j t.

Stat o ol eramPhsh i restt S5ehi BVERToT 4he 8P sutl Hordeh srvehsl B ey us
Code =55 sRendind$lurltytofamesioseiable rifveldterahStios Bbodcaeert the Akt al 1 niti al
FST setup response with Status Code =39 One or nore paraneters of the FST

Set up Request Tihs firsy afdte) maydbe e neepovdert 1Qugliedhis stdte.ethaaf T scysimaifet er s.
Initial 1nifi. FST r | er=3 der rejects
the. r oqueBbre B LR ek ok TRABART Ml a8 MR TRES BT PRy BFAES" 2
channel nutipeoniplaiodstart Bho.Nntthie s, thottbaitihtel anertipondér aoycadyeoaihugget i n
the FST Setup Request franme is different than the val ue of the

cor r esportel Hgayney danduichihs chprnchinbere. thakeTeilcaneine), isirehayrently apsttinged in
the fof I aenBird SthteI8 i RhsREIPRRS State 430. In this state, both initiator and responder may

operate in the other frequency band and/or channel if the value of the LLT field within the

FST Setup Request frame used to setup the FST session was zero. The fourth state is a

Transition confirmed state 440. In this state both initiator and responder may have to

successfully communicate in the new frequency band and/or channel in order to reach the
15 Transition confirmed state.

In operation, to transfer an FST session from Initial state 410 to the Setup
Completion state 420, the (e.g., STA 210) and the responder (e.g., STA 240) may
exchange FST Setup Request and FST Setup Response frames, if desired. The information
clement of Fig. 3 may be included in the FST setup response frame and setup request

20 frame, if desired.

According to one example embodiment, in the Initial state 410 and in the Setup
Completion states 420, the old frequency band and the old channel of the FST setup
request and response frames may represent the frequency band and the channel from
which the FST session is intending to be transferred from and the New frequency Band

25 and the new channel may represent the frequency band of the FST setup request and
response frames may represent the channel to which the FST session is intended to be
transferred to.

In the Transition done state 430, the new frequency band and the new channel of
the FST setup request and response frames may represent the frequency band/channel of

30 the transferred state. Furthermore, in the FST Ack Request and FST Ack Response frames,
the old frequency band/channel may represent the frequency band/channel the FST session
is transferring from, although the scope of the present invention is not limited to this
example.

-13-



Initial Initial Resultingstatusis different than shown in the Table xyz The
responder is not able to conplete the setup Initial WO

2011/ 1394856R0I/1383611/ 031090 Initial Resultingstatusof wrhe/tSp@nasioonal
field in the New Band filed is O in the Table xyz The operation in the New

a1 = o sab o, UL B SST S LR T ST U3 et
field w thi grahlRecdSTdNeW BanRdedst) dthe FRTTsblupirSspost friMe lifg St PROEST

Conpl eti on
Setup Request, may set the Status Code to 39 of the FST sctup response frame (e.g.,

declined, with suggestions) to indicate that one or more parameters of the FST Setup
5 Request are invalid and may suggest alternative parameters, may set the Status Code of the
FST setup response frame, for example, to 55 (pending) to indicate that a FST Setup
Request is pending, and may set the Status Code field of the FST setup response frame for
example, to 37 (declined) to reject a FST Setup Request although the scope of the present
invention is not limited to this example.
10 According to one exemplary embodiment of the invention, a state transition within
the FST setup protocol may be controlled by a State Transition Timer (STT), if desired.
For example, each multiband STA may maintain a STT for each FST session. The
multiband stations may move or transition to Initial state 410 when the STT moves from
one to zero, or upon reception and/or transmission of an FST Tear down frame, if desired.
15 The initiator may set the STT to the value of, for example, the FST session time
out at successful transmission of a FST Setup Request (e.g. a request frame) and at each
ACK frame sent in response to a received FST Setup Response (e.g. a response frame)
with the status code field equal for example, to 55. The initiator may set the STT to zero at
the transmission of an ACK frame sent in response to a received FST Setup Response
20 frame with the value of the status code field equal, for example, to 0. The initiator may
send a FST Setup Request frame no later than for example. FST session timeout value
after the transmission of the FST Ack response frame in response to a received FST Setup
Response with status code field equal to 0, if desired.
The responder may set the STT to the value of the FST session timeout field at
25  successful transmission of a FST Setup Response frame. The responder may set the STT to
zero at each transmission of an ACK frame sent in response to the reception of an FST
Setup Request. For example, the responder may send an FST Setup Response frame no
later than FST session timeout value after the transmission of an ACK frame sent in
response to a received FST Setup Request frame or successful transmission of a FST Setup
30 Response frame with the status code field equal, for example, to 55. In the latter case the
responder may transmit the unsolicited FST Setup Response frame to the initiator,

although the scope of the present invention is not limited to this example.

-14-



Setup Request franme is greater than zero Set up Conpl eti on Transm ssi onor
reception of FST tear down frane Term nation of FST session Initial Table
6 - ExcepvOans/MfBess3the initiator Accordi ng to exemplrarsgoiembwdé nent of
the invention, if upon transition to Setup Conpletion state 420 the val ue

of the LLT field w.thin the |ast FST Set Request frane. received S zero,
the initiator ‘84 R& I nipere %WP%&FE’PEE%P%\?E %F VRO iTBFHC B h¥ 5

Transi ti gpyidpRe FSratRup Re ueﬁuﬁﬁchelﬁ:@r%tuff)f REﬁﬁﬂ_sé ranad LrRndi Qiongt 'd%
Conpl etion state 420 the value of the LLT field within the last FST Setup

Request frespeetivedy dha/mdiateryanddhgyresperaier titdrthe BS'6 sesstvarbebwedn theirtifiatpoandand

responder, may remaj n or s in Setup conpletion state 420 and nay start a
Li nk Loss:[h%]i%mng% GCPFWEeP%a?\\{?_}E% (e.g., LLCT 147) with an initial value of

for exampl e 1Go:blim@cUg@6ch E&}@iddn%rﬂwﬁ@mm@4@%&&@@?&@0@&%&@99 For
exanpl e, the Link Loss countdown of each STA may be rel oaded wth the val ue

of for exbgipiteatonandabe respandcemay perforretheallovanamracgderct rame is recei ved
fromthe peer ISTﬁgﬁlitﬁﬂgﬁrﬁg sle?ﬁsdﬁ!li%ri‘ Se-[%eRg(ﬁlégt; %%H%@Bthg Dosho Q4G Set up

conpletion state 0 ansition done's may  occur immediately

after the LLCD.tUpos rdceipnsf fhed@BTOSup Bed@sofriint tha rapyndek nidyaespoint ivdthor 15
or responder of the FST session. According to enbodi nents of the
i nvention, Tabl et? el SRtwphBerponsre fipmy wiessiibhas e tendingt FEh cistup Reguest

transition. \Wen o} S el d .t '
diff elrdent from tﬁ%a\g/aﬁ\ag%&%d {Ohglte fgg[%&su (%‘Plgl ‘%gﬁ’ﬁlﬁtgﬁ% gl %ﬁﬁg%éér@get up
Response franme, MAX 20drtsd 894 5BPETTIAIS20 MAO3UAB0s, tihevhrids vdsei thg ssmndsr may

B Lo ol AN e P B SRS SSREh g Lol both the
status 3. If after the reception of the acknowledgement to the initiator’s FST Setup
Request frame the initiator may receive an FST Setup Request frame from the
15 responder, the initiator may not respond with an FST Setup Response frame if
its MAC address is numerically larger than the responder’s MAC address.
Otherwise if its MAC address is numerically smaller than the responder’s MAC
address it becomes the responder and respond with the FST Setup Response
frame and may not send the FST Setup Request frame during the current FST
20 session transition.
4. The initiator may not move or transition to the next state if at least one of the
following conditions are met:
a) The initiator may not transmit an ACK frame in response to the receipt
of a FST Setup Response frame from the responder.
25 b) The value of the status code field in the received FST Response frame
from the responder is different than 0 (other values may be used).
c) Ifa state specific exception in Table 6 below takes place.
5. The initiator may move or transition to the next state if none of conditions 4(a),
4(b), and 4(c) is met.
30 6. The responder may not move or transition to the next state if at least one of the
following conditions are met:
a) The responder does not receive the acknowledgement to its transmitted
FST Setup Response frame.
-15-



New band resulting status To State Definition Setup Operation Setup
Oper ati on Initial 1 1 0 0 Initial NewBand setupand operationare disabl ed
Initial IW02011/139453 PCT/US2011/031090

b) The value of the status code field in the FST Setup Response frame it
transmitted to the initiator was different than 0 (other values may be
used).

¢) The value of the Setup and Operation subfields within the Session

5 Transition element in the transmitted FST Setup Response frame results
in a status different than any of the rows shown in Table 6, in which
case the responder may set the Status Code field with the transmitted
FST Setup Response to 3, if desired.

d) The resulting status of the Operation subfield in the New Band field is 0

10 (other values may be used).
7. The responder may move or transition to the next state if none of conditions
6(a), 6(b), 6(c) and 6(d) is met.
State Condition Meaning Next State

Initial FST setup response | Pending, no transmission of the FST | Initial

with Status Code =55 | setup request

Initial FST setup response | One or more parameters of the FST | Initial
with Status Code =39 | Setup
Request is invalid and the responder

suggests alternative parameters.

Initial FST setup response | Responder rejects the request. One | Initial
with Status Code =37 | particular case is that values of the
regulatory class and channel number
fields within the multi-band element,
if any, received in the FST Setup
Request frame is different than the
value of the corresponding fields
within the multi-band element, if any,
transmitted in the following FST
Setup Response

Initial Resulting status is | The responder is not able to complete | Initial
different than shown | the setup

in the Table xyz

-16-



10 Initial

0 Const= 1 1 Setup Conpletion FST session is operational in New Band

Initial

GoxbHl13i58onst = 1 1 Setup Conpl etion FSTSessi olCiraspanasioonal

bot h bands

10

15

Initial Resulting status of | The operation in the New band is | Initial
the Operational field | disabled
in the New Band
filed is O in the Table

Xyz

Setup FST setup response | The STA is ready to switch to the | Setup

completion | with Status Code =0 | New band if the link is lost in the Old | Completion
and value of the LLT | band
field within the FST
Setup Request frame

is greater than zero

Setup Transmission or | Termination of FST session Initial
Completion | reception of FST tear

down frame

Table 6 - Exceptions for the initiator

According to exemplary embodiment of the invention, if upon transition to Setup
Completion state 420 the value of the LLT field within the last FST Setup Request frame
received was zero, the initiator and responder may immediately move or transition to the
Transition done state.

Furthermore, if upon transition to Setup Completion state 420 the value of the LLT
field within the last FST Setup Request frame received may be greater than zero, then both
initiator and responder may remain or stay in Setup completion state 420 and may start a
Link Loss countdown timer (LLCT) (e.g., LLCT 147) with an initial value of for example
LLT*32 usec. The LLCT may count down one bit every usec. For example, the Link
Loss countdown of each STA may be reloaded with the value of for example LLT*32
usec every time that a unicast frame is received from the peer STA of the FST session.
The FST transition from Setup completion state 420 to the Transition done state 430 may
occur immediately after the LLCT transitions from one to zero within any of the initiator
or responder of the FST session.

According to embodiments of the invention, Table 7 below shows the FST session
status at cach state transition. When the value of a subfield in the FST Setup Request is
different from the value of that same subfield in the following FST Setup Response frame,

-17-

NewBand operationis disabled,the setup is kept alive Initial

in

0



Initial 1 0 Const= 1 1 Setup Conpl eti on FSTSessi on isoperational in New
Band; FST session in AOd Band is kept alive Setup Conpl etion Unchanged
UnchangeawOnrehzmsged Unchanged Transition done Nost at us PCharsges/o3ramsi ti on
done Unchanged Unchanged Unchan ged Unchanged Transition

the resulting status may be the logical AND of the value of the corresponding subfields in
both the FST Setup Request and the FST Setup Response.

From Old band resulting | New band resulting | To State Definition
State status status
Setup Operation | Setup | Operation
Initial 1 1 0 0 Initial New Band
setup and

operation are

disabled
Initial 1 1 1 0 Initial New Band

operation 18
disabled, the
setup is kept

alive
Initial 0 0 Const= | 1 Setup FST session is
1 Completion | operational in
New Band
Initial Const=1 1 Const= | 1 Setup FST Session
1 Completion | is operational
in both bands
Initial 1 0 Const= | 1 Setup FST Session
1 Completion | is operational

in New Band;

FST session

in Old Band is

kept alive
Setup Unchanged | Unchanged | Unchan | Unchanged | Transition No status
Completion ged done changes
Transition | Unchanged | Unchanged | Unchan | Unchanged | Transition No status
done ged confirmed changes

Table 7 - FST status at state transition
Upon transition from the Transition done state 430 to the Transition confirmed

5 state 440, the initiator and the responder may perform the following procedure within the
-18-



confirmed Nostatus changes Table 7 - FST status at state transition Upon
transition fromthe Transition done state 430 to the Transition confirnmed 5
state 440yothe/i3msBi at or and the responder may perfor m Phe/uSedl1o%ing
procedure within the -18- WD 2011/ 139453PCT/ US2011/ 031090 channel nunber

of the regul atory._ cla and band | D specified in. fhe I ti-band, el enent
negot i at & areﬂ?ﬁ PHOE G %Sfe@é%@woﬁa%@eﬁf@pbanf.l H&C@Ee {18 the grdi-Prrshelsmgnie

control | edobyard P@urRlfcdh&FITaRRIdn efypli Mer (STT) e.g., STT 145. Each STA of
t he FST seSsion may have its own S'FT. The initiator 5 and the responder

may nove or trlan$he Sefe transitien nhayi hd cintretled by thisetiatt HearSiFiDnAEmMec NYe .1 s

val ue fromone t rQ. ~The.tniti at may .set the STT to | ue.of the
FST session ti negﬁfrelé‘s ' Eﬁ%]cgtéfﬁtﬁ? ﬁ}gﬁsﬁ’?%(sé%q BRY JRVans e %ﬁ Fégeqﬂlét_éagorf rane
or at gransm ssi gy @k répy¥ndtdintedSthowAdrardnlition k@ tHea i RRANGE - whbA&hé BTTingdyor nmay
set the STT to zero at the transm ssion of an ACK sent in response to a

10recei ved FST Aghenge#puniye florpen teecredpenitrtopmagiscttbe SpilitenhaoyalemofAck
frame received 'ﬁeﬁf_@?‘%@&%& ng?Jtrﬁ%Fge%gﬁll ttr%n%nll'i SiGE SRANEET ATc{l%eRECﬁ% onder
o] val'ue a an

may set the STT Sessi on t1 neou ransm ssion o Ack

Response frane ofra@t ot hetRaRinssionrvfahy anicagtdagrunittb easpbndbat Bhelinitiasortniayt he
initiator. The responder may set the STT value to zero at reception of an
15 ACK franme retdithed T o esivonsther Bansnissions ff epetCESTIACR IRERPISHLR & r ame

or at)ghe receptjQn,0f P@WyAglgilfAegﬁénﬁég%doﬁﬁ gléee?érs O¥adk R a%t]g.béleiﬁﬁ&?rof aﬂhﬁgiﬁ ater

responder may transmt an F nme tot Itiator n
t han FST sessi onfrhimpeagtvedah tepadst ¢ a filametsearis thesisbpmmdef. an ACK franme sent

in response to a_received FST Ac ue fromthe initjator. 202. Th
i £ or may s i AP Ak St ST 1 Fateesro el B i east

data frame to thg, F%Q@ikdﬁés-po%e HRRE of SCRIRMiRlon®T 9 biRGknReaGUes! vhitame,
the responder nay respond to the initiator wwth an FST Ack Response frane.

4. The initi at ortonthy imbster.drhetresposileriroay sab theh&T T valus ite zomn aCosekptioneef a3t at e
upon s ACK frame received in response to a transmitted FST Ack Response frame or
at the reception of any unicast frame sent by the initiator. The responder may
transmit an FST Ack Response frame to the initiator no later than FST session
timeout value after the transmission of an ACK frame sent in response to a
received FST Ack Request from the initiator.
20 2. The initiator may send an FST Ack Request frame or may send any other
unicast data frame to the responder.
3. Upon receipt of an FST Ack Request frame, the responder may respond to the
initiator with an FST Ack Response frame.
4. The initiator may move or transition to the Transition Confirmed state upon
25 transmission of an ACK frame sent in response to a FST Ack Response frame
or any other unicast frame received from the responder or when it receives an
ACK frame from the responder to any non FST Ack Request frame the initiator
transmitted to the responder.
5. The responder may move or transition to the Transition Confirmed state when
30 it receives an ACK frame in response to a FST Ack Response frame or any

other unicast frame sent to the initiator or upon transmission of an ACK frame

sent in response to any non FST Ack Request unicast frame.

-19-



25 transm ssion of an ACK franme sent in response to a FST Ack Response
frame or any other unicast franme received fromthe responder or when it
recei ves W0 200K3945ane from the responder to any non FSTPATRISREgOEBPO f r ame
the initiator transmtted to the responder. 5. The responder nmay nove or
transition toé%gg)Transkgi%n.Confirned stqﬁ when 30 ih recei ves an ACK
frame in respdiRRpdigenys pdyihacipveptionomay inFlyfe a8r ARl Yioheds ArfioSHRKCr Ptane
sent to tﬂ?@ceki&tﬂe%a%[e HedHRONort ﬁ%ﬁ{ﬂu%?'&npr%es% A6KoE ralBuSeRicH Bs rgsponse
to any non FST Ack Request unicast frame. WO 2011/1§9453PCT7U82011/031090
Enbodi nerexemple & tmemiony endislo drivayor ianid S B dlshmeanary cénsoding hingkidmgowrmnytering  or
processor. readabl e ,nedi or a copputer or processor, storage nedi such
b Tor exXBCHoT mdtich yvhch Giosledr P ét Phpetipored FRTtleRe Ry o dBaly,

i ncl udg ngligMossd Qe 1 Nstructi ons whi ch when executed by a processor or
controller, carry out nethods 5 discl osed herein. Real i zations in
accordance W t&?aﬁﬁﬁéloﬁﬁ@sémofﬁi%@@mlﬂbﬁhe hasssnbewpntteskavictsgn idasartbed dvtheext of
parti cul %nf%gpgghﬂiﬁ%lﬁr er}Q&ﬁﬁmﬁﬂb T Q]%]%O@ih%n{gedaggtmetaﬁt Reud glulé&a{i\%t Jye and
not |imting. y variations, nbditications, additions, ahd 1| nprovenents
ar e possindt &miiee o Mlingglayiatiphsy haldificasibad) additiony, ddd ippesicaedtsf o possilonent s
descri bed herein as a single 10 instance. Boundaries between various
conponentAccopiveglytnlyirbingihicdpay ke gpeided o coBmanfts desenbed hgrgin agagingle
parti ! QfstRET at o%ﬂaa@ersebétweﬁt\ra?itoﬁ doth BH@nt&OH]? o a1§cpeﬁ%&af Isfores are
illustrative configurations. her "al | ocat1ons o unctionality are

envi si onedmawdatrenpitfay.| amd phitioulbhepseope afe dlusirated tilahe tohtextwof Epaedld vy,

structures and functionalit resent ed as .di screte conponents in th
varous. dBWPRGLE SoTieingy DuRTTRIRGHER B Aeiah el oH T ehed Tdapiy By

conponentyithihesesApE 0P thhs WAk FRIdveNs inaﬂ?,délt;dcﬁfi‘&é- Qﬂﬁfuné‘ﬁi(q{aﬁgp]?l_%setﬁé@as
h pe o efi

i nprovenents may fall within the scope the i nvention as ned in the

cl ai ms t WatcrdtolchoponeiDI 011V 4 394 SRRPETUBAG1AY D0GD ] TrtddSaiNg atonitenasd ai med
is: 115A tthod of tngansfterriiﬁlcg a esg}igon ulsgn% a f@ t tsessi nitransf r
(FST) ' Set TP BFo O cHMPNAET ei W THS PHST CHEEP BN PPURSIENS( REFf Ot

prot ocol imPrRkheas: mPPar atithit tHh§ope T itRd itinflorf bf YbfihddeHUBRCHaiRRNHaNd/ OF
a first channel wherein the session is described by state infornmation
stored i fodopair of stations that have an established direct physical |ink
setting an agreenent to operate the session on a second frequency band

and/ or a second channel; 10establishing a direct physical link on a second
frequency band and/or a second channel; and transferring the session to
t he second frequency band and/or the second channel wherein the transfer of
the session is froma first channel to a second channel between a first
station of the pair of stations and a second station of the pair of
15stations that have matching radios in the one or nore frequency bands in
whi ch
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they wish to conmunicate. 2. The nethod of claim1 wherein the FST setup

prot ocol conprises: an initial state, a setup conpletion state, a
transiti omOodonel3s4sate and a transition confirnmed state. PRO/US20ih®3198¢ hod of
claim21 conprising: comuni cating in the first frequency band and/ or

the first channel in the initial staiEArsgnding an FST setup request frane;
recei ving an FST setup response fra 2btransitioning to the setup
conpl eti oppstiatgichdd@ tinmeout has not received or an FST tear down frame
has not received; and communi cating at the first frequency band and/ or
first chdnnel A meth@é sletransferomgpd etsiion usingtadast4¢shhoa tmsfwo(f ) setugi m 3,

conpri si at t he s. a.value of a Link
ose. t naguiptil MR f Y iy ShEh ERa SRS b e RO sirPryr eater than
zero wherein theoyahtify A sésbdnloh b firsehréhuens) bi@sndr Riffrst cBichel Wbat es the
maxi mum duration of time, in W 2011/ 139453PCT/ US2011/ 031090 m cr oseconds,

count ed from tthesdssion isdaveribeddwtsiate Frprmajias sfosedbinierpingf statens fhashavstast i on
fromthe secory ﬁﬁ%&E?%ﬂF&qh$%C&nﬁmjlrSt station decides to initiate the

FST. 5. The ne conpri sing transitioning from
the setup conpl etdtiny &t adrecriant thepdrataisd debon cioasccdhafieqidnchbbed dddloval ue
at the FST setup request frame is equal to zero; and conmuni cati ng at

the second fr &fGeddChgansd and/ or second channel in the transition done

statey) 6. The m&ﬁﬁqls&ﬁlﬁgl(ﬁl‘g@ Iﬁ‘vﬁfegmdks Wsecond fr?quenc¥ ban(fa{n%lrb?' 'ufgcg"dng from

the transition done sta initi state | meout een
reached; and cbamehiandti ng at the first frequency band and/or flrst channel
in the initial S%rans?errmg the session to the second frequency band and/or the second channel
wherein the transfer of the session is from a first channel to a second channel
between a first station of the pair of stations and a second station of the pair of
15 stations that have matching radios in the one or more frequency bands in which
they wish to communicate.
2. The method of claim 1 wherein the FST setup protocol comprises:
an initial state, a setup completion state, a transition done state and a
transition confirmed state.
20 3. The method of claim 1 comprising:
communicating in the first frequency band and/or the first channel in the
initial state;
sending an FST setup request frame;
receiving an FST setup response frame; and
25 transitioning to the setup completion state if a timeout has not received or an
FST tear down frame has not received; and
communicating at the first frequency band and/or first channel in the setup
completion state.
4. The method of claim 3, comprising;:
30 staying at the setup completion state if a value of a Link loss timeout (LLT)
field at the FST setup request frame is greater than zero wherein the value of the

LLT field includes 32 bits and indicates the maximum duration of time, in
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7. The method of claim5 conprising: transitioning fromthe transition done
state to the transition confirnmed state 15after conpletion of exchanging an
FST acknowbedgmsms3r equest frame and an FST acknow edgmeat/usesiposseo f r ane;
transferring the session; and conmuni cating at the second frequency
band and/ or second channel in_the transition confirmed state. 20. 8. A
mul ti band st atT'GIPSERACOrRGE rom thedast E{neraégfaofg%? wa%re&?@eigg&?sﬁréh on a
first frequengy,Bamdndd/sefom stdioftunGh@RMRdt sWRBh 8LAdENS iSBERIRNFS.
described by state information stored in a pair of stations that have an
est abl i shed diThegncthéd/afi daim 4.icokipriamg a nedi um access control processor to
set an agreenent tqQ operate the session 250on a second freguenc nd and/ or
3R Rl i Sab 2o Brgg SR GRS TG 8RS T i

a second channel u

on a second f RYUEMGY AR thed Sl QfupPre§REOREME RPdel toUstdi@nd he second radi o
and to transfer the session to the second fre%uency band and/or the second
channel by using a cPaEMRUNEaEE 6hthe seqesf dicqpegy)basé prgiopiceersbdlanhlyi Hy at

| east four st ”» i he transfer of the session froma first channel
to 30 a secongttagalgﬁﬁg{ﬁji sa%'et ween a first station of the pair and a second
stati on & thelhean¢thédet clhiavecompidingtg radi os in the one or nore frequency
bands in which they wi.,sh tqQq communi cate. WO 2011/139453PCT/ US2011/ 031090
9. The nul tiband stfapsitieniag Tomuihamirgnyinet done saie tothe ftalstatpfre typequé8anf t he
FST sgf up protQeole.c Lhpe: an initial state, a setup conpletion
state, a transition done state and a transition confirned state. 5 10. The
mul ti band st ati on ebmphweicatifgahthe dirst ftdqecidd@apd ecdesiinst dp@ndtie sha ingial

mul ti band station according the FST setup protocol, wherein the FST setup

pr ot ocol corrprsfaéees: comunicating in the first frequency band and/ or
the firsty chamnglmdifod Beclhil § téhpsliRt.e; 10sending an FST setup request
frame; receiving an FST setup response frane; and transitioning to the

setup conpl etion $tansigonifig fot the transihers derststate toethy ddnsriomeorEBmed state down
fr amslSh as not 2FEE goin\l/pelgt;ionaonfd exchanging an FST acknowledgment request frame and an FST
acknowledgment response frame;
transferring the session; and
communicating at the second frequency band and/or second channel in the
transition confirmed state.
20 8. A multiband station comprising:

a first radio to operate a session on a first frequency band and/or a first channel
wherein the session is described by state information stored in a pair of stations
that have an established direct physical link; and

a medium access control processor to set an agreement to operate the session

25 on a second frequency band and/or a second channel using a second radio, to
establish a direct physical link on a second frequency band and/or a second channel
using the second radio and to transfer the session to the second frequency band
and/or the second channel by using a fast session transfer (FST) setup protocol
having at least four states wherein the transfer of the session from a first channel to

30 a second channel is between a first station of the pair and a second station of the
pair that have matching radios in the one or more frequency bands in which they

wish to communicate.
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communi cating at the first frequency band and/or first channel in the setup
15conpl etion state. 11. The nultiband station of claim 10, wherein the FST
setup provocoll/1Besspri ses: staying at the setup compCetisenissape if a

value of a Link loss tinmeout (LLT) field at the FST setup request frame is

greater than ro rein the val.ue of the LLT field include bits and
Tt cat et he THe PRI G B i eereinhopast &%é@ﬁd@?ﬂ@fﬁ ¥4 rom t he
last tine a da%ﬁ)tgcrogg@mﬁ@s%:recei ved by the first station fromthe second
station until the first station decides to initiate the FST. 12. The

mul ti band st at i onanfnigilatate, Risctupiverpilationhgtd 8Tragsitiop dpnostaieehd eonpri ses:
transitioni ngtfromthetgset p gorrpl etion state to the transition done state
if the LLT val'lfgSigpn Ryt Ea?‘up request franme is equal to zero; and

25comaunii@at i NtheahultibshdSLLRAD TclH0WeRENciRaRIVET hRIcesBEOpdatehmrnel in the
transition done state. 13. The nulti band station of claim 12, wherein the

FST set upngtbaslctationsaperdmgshe FPRRehp pevioced whaem thel ST s¢ieh pjogirolione st at e
to the ir}ioi,ni %Isesstate if a timeout has been reached; and 30conmmuni cating at
the first |pequéncy band and/or first channel in the initial state. 14. The
mul ti band st ati oncemnuhiiatind i, thefigst €icquéntg b aiskdihe Pedchanlkl @ahpri ses:

WO 2011/ 139453PCT/ US2011/ 031090 transitioning fromthe transition done
state to the tPHALY®#Fon confirmed state after conpletion of exchanging an

FST aggknow edgnent Jd‘ﬁ@eﬁ?}fsf ) &t # ST acknow edgnent response frang;
transgd;rri ng the Sess| on; and @ég ni catf ng at the second frequency band

and/ or second chamvelvingart R&I tetamsispomen fimoref amdred state. 15. A wirel ess
conmuni cati on system.conpr i sih at least two Fgl.ti band statians, wherein a

ng. .
mul ti band stati Ontrf,l%?ql_ glot sgetpgagqlp tipR Stae if & HMsouips JOEEEINe PH o
wherein the fipst chagivd frdmé QaORRr&deRed; and

communicating at the first frequency band and/or first channel in the setup
15 completion state.
11.  The multiband station of claim 10, wherein the FST setup protocol comprises:
staying at the setup completion state if a value of a Link loss timeout (LLT)
field at the FST setup request frame is greater than zero wherein the value of the
LLT field include 32 bits and indicates the maximum duration of time, in
20 microseconds, counted from the last time a data frame was received by the first
station from the second station until the first station decides to initiate the FST.
12. The multiband station of claim 11, wherein the FST setup protocol comprises:
transitioning from the setup completion state to the transition done state if
the LLT value at the FST setup request frame is equal to zero; and
25 communicating at the second frequency band and/or second channel in the
transition done state.
13.  The multiband station of claim 12, wherein the FST setup protocol comprises:
transitioning from the transition done state to the initial state if a timeout has
been reached; and
30 communicating at the first frequency band and/or first channel in the initial
state.

14.  The multiband station of claim 12, wherein the FST setup protocol comprises:
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10session on a first frequency band and/or a first channel wherein the
session is described by state information stored in a pair of stations that
have an esoabltishsd direct physical |ink; and a nedi BOTASCEIAHIWONt I O
processor to set an agreenent to operate the session on a second frequency

band and/or a second .channel using a.second radi o, to .l15establish a direct
physical |ink on &%88LYHES rP%%@nglﬁ%gO%n%"/t%Fo '§G§QE%H%% HREE S8 ng t he

second radi o gpd; tnPIEARPE B hNRIRESSEPN i@ oiviGicRRAPREudst BAHERRY aRaNd
and/ or the second channel by using a fast session transfer (FST) setup

prot ocol havi dpTatckhemskstigmontrrespoasetambier ei n t he transfer of the session
froma first chanrtlelse{to.at econd channel is between a first station of the
pair and a second SPUETOs ?“?ﬂgmfﬁgair that have matching radios in the

one ors nore frequenghmnianesing IatW@is@ébnﬁﬁﬁ:ﬁu&ﬂc%*bah@aﬂcﬂ&?ﬁé@bﬁ@élﬁnnél@n ththe
Wi rel ess communi cation system of claim 15 wherein the at |east four states

of the FST settigpsigppcoriomedost-i se: an initial state, a setup conpletion
st at e, a]%ran%it&%ﬁbQQQEmﬁﬁﬁEﬁk@ﬂ%ﬁ%m%%%ﬁﬁ&ﬁftiOn confirnmed state. 17. The
( i arm

Wi rel ess ¢communi cation system o & ein the MAC processor

oper ates the nul &ilbandvsinattiband sademstvigeinhenblSbaskdtatipnpiodipeised:, wher ei n
the FST setup protocol conprises: ] . .communicating in the first
frequency band atfdf#f afifd radip apd & pecand radie, whas it Airgtiradio & taroperaiehdi ng an
FST sqfup req F o f . Ve r and WO
20117 R30453p0 T DO 31 DGR BEhAdars Sl Ry RRRG S e Ao B0t on
state if a ti nkesutbeldy stutd infeoaiive stocrd ian peBbf seaondiharhave amesthblshodt

recei ved; and |. 0 icatipng at the first frequency band and/or first
channel in th&lge g%gﬂﬁﬁ%?? n state. 5 18. The wirel ess comuni cation

system of clai m hediAPE&Lt doRGoFRECESEUB sB AL RFXMmHPIIIYPRS the sessicht Ayl NG
at the setup conpletion state if a value of a Link loss tinmeout (LLT) field

at the FST setoup scequibfsequengnianidsingfoeasesont ishamnebnanghescond raidie toal ue of
e Lo B2, B TS TRATHIL Y S,
the first statispi the QRbaddieaRING tohefet OB seddldnl to thescboiBlrefileaty Bumddeci des
to fnitiatet rllil\ld/orsjclil‘e second channel by using a fast session transfer (FST) setup protocol
having at least four states wherein the transfer of the session from a first channel to
a second channel is between a first station of the pair and a second station of the
20 pair that have matching radios in the one or more frequency bands in which they
wish to communicate.
16.  The wireless communication system of claim 15 wherein the at least four states of
the FST setup protocol comprise:
an initial state, a setup completion state, a transition done state and a
25 transition confirmed state.
17.  The wireless communication system of claim 16 wherein the MAC processor
operates the multiband station according the FST setup protocol, wherein the FST
setup protocol comprises:
communicating in the first frequency band and/or the first channel in the
30 initial state;
sending an FST setup request frame;

receiving an FST setup response frame; and
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19. The wirel ess communi cation system of claim 18, wherein the FST setup
protocol conprises: transitioning fromthe setup conpletion state to the
transiti onodonei3sssate if 15the LLT val ue at the FST set epTrisquessiobes ane is
equal to zero; and communicating at the second frequency band and/ or second

channel in the transi.tiaon done state. éQ. The wir.el ess conmuni.cation system
of claim19, wher Sppsitippngterthg SEHP CoPBILHED platedhp fmsaut has 9ot 1gRelye g from

the transiti orgoRe &l Barh®hhd ot rdiclved! ast ate i f a timeout has been
reached; and conmunicating at the first frequency band and/or first channel

in the initial statmmudicatifhet the fiedt dsguaoynvamnd aal/ordirstsghenerhimfhesk@mpm 19,
wherein the FST sFtug Frotocol 25conpri ses: transitioning fromthe
transition dof@™{APE St he transition confirmed state after conpletion of

exchangi ng. an The kvidd&RvnedIRAbn ERAHE SF claind TR, WideiaAhd BT aakp prhQ@byment

response frame; transferring the session; and 30communi cating at the second
frequency bandoawtlsesy: second channel in the transition confirned state.

staying at the setup completion state if a value of a Link loss timeout (LLT)
field at the FST setup request frame is greater than zero wherein the value of the
LLT field include 32 bits and indicates the maximum duration of time, in
10 microseconds, counted from the last time a data frame was received by the first
station from the second station until the first station decides to initiate the FST.
19. The wireless communication system of claim 18, wherein the FST setup protocol
comprises:
transitioning from the setup completion state to the transition done state if
15 the LLT value at the FST setup request frame is equal to zero; and
communicating at the second frequency band and/or second channel in the
transition done state.
20. The wireless communication system of claim 19, wherein the FST setup protocol
comprises:
20 transitioning from the transition done state to the initial state if a timeout has
been reached; and
communicating at the first frequency band and/or first channel in the initial
state.
21. The wireless communication system of claim 19, wherein the FST setup protocol
25 comprises:
transitioning from the transition done state to the transition confirmed state
after completion of exchanging an FST acknowledgment request frame and an FST
acknowledgment response frame;
transferring the session; and
30 communicating at the second frequency band and/or second channel

in the transition confirmed state.
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