[ 0001] METHOD AND SYSTEM FOR ENHANCED BASI C SERVI CE
SET TRANSI TION FOR A H GH THROUGHPUT W RELESS LOCAL
WAREA/INEPVWORK [ 0002] FI ELD OF | NVENTI ON [ 0003] PTIass2007/005557
present invention is related to a wreless |ocal area
network (WLAN). Mre particularly, the present
invention is related to a nmethod and system for
enhanced basic service set (BSS) transition for
hi gh-t hr oughput W.AN systens. [0004] BACKGROUND [ 0005]
The | EEE 802. Hr anendnent tothe | EEE
802. 11W.ANst andar ds descri bes fast basic service set
(BSS) transition. The goal of the IEEE 802.H r
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transition. According to t arrendrrent a

STAmay establish securi tl%,. and a quality of service
[00Q%hoS) state at a neWwldL QEIMWIOUonnectlw ty |oss
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BSS transition froma curren
(Wlemgb dMere partigpdarly, thenpoeent inventicteieretatrabtd 8 mbihod and
[ Nglyt (gl 518024 S
systSl e Whbind BBk bl NS () bl £ pighoBpgughout
WLAdhsustemat e and retr.ieve |nforrrat|on on target AP
candi dates prior to making a transition. In a resource
establi shnment stage, the STA nmay determine that the
[00@4lr get AP will provi de BAMHEROSANDesources that the
A nee =FE 20 G
(0002, " ethe IEREN L b E M 8B PR BT K hpmdaras
desqrhleesg‘ﬁAt basieserviee seddBHD etsamtlon The goal of the JEEE 802.11r

amendment is to minimize the amount of time that data connectivity between a

station (STA) and a distribution system (DS) is lost during a BSS transition.
According to the IEEE 802.11r amendment, a STA may establish security and a
quality of service (QoS) state at a new AP with minimal connectivity loss to the
DS.

{0006] IEEE 802.11r defines three stages for a BSS transition from a
current AP to a new AP. In a discovery stage, a STA locates and determines to
which AP it will attempt a transition. IEEE 802.11r BSS transition services
provide a mechanism for the STA to communicate and retrieve information on
target AP candidates prior to making a transition. In a resource establishment
stage, the STA may determine that the target AP will provide connection
resources that the STA needs to maintain active sessions. IEEE 802.11r fast
BSS transition services provide a mechanism for the STA to reserve resources at:
a target AP, prior to making a transition or at the time of re-association with the
target AP. In a transition stage, the STA abandons the current AP and
establishes a connection with the new AP. IEEE 802.11r fast BSS transition
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a target AP, prior to making a transition or at the

time of re-association with the target AP. In a
woOnReoTgiosaoon st age, the STA abandons the currenPCMRS20d/005557

establ i shes a connection with the new AP. | EEE 802. Hr

fast BSS transitionservices provide a nechanism for

the STAt o re-associate with the target AP while

m nim zing any | atency introduced from protocol

over head. [0007] The STAmay comrunicate with the

servﬁ&!sgﬁfov&& di ﬂl@éﬁdﬂ,{smsfoﬁ Ghk A 88 ZeldksadbRE QUL Bhd OArget AP
or via a Currently

ranes, ‘over -t he-ai ,
whi %’eﬁnaiz w&?tescy mts%lecefir%owwo%%ﬁ?hseéf t he- DS
[oomase tmhetsmmﬂﬁ_ lyGatirRinRat R eth ﬂlQQa%@\P&ndlrEm%hﬁh%qEEE
is.carried in fast transition action frame et ween

802 eaushentigating framess fre- APVERdbesihY ofiViR ACERmtEt assaciated

AP, r@& Nos-ebRhUaTS) { ifak Bhéetlie-DB ABE thbEorhal#filatfin between the
has_been proposed to I nprove

8] | EEE 802.H n
ST"{ Jgﬁ garsstA R ineanted in fast trepsitign Actipn,/famges between the
STALAAHRE BSrre PAP adRlsPAShn eﬁ@&lﬁglﬁﬁhoﬁ aRaRbd béﬂvfe%*ﬁ%ﬂg cml'rent

aneters in nmedi umaccess control (MAC) and physica
A&)Pﬁééhg tayget ddt-i ned in | EEE 802. Hn. This gives rise to

[OO(ﬁB]pC’t en{kEeH BOQ&QQ' Q@tﬂe%nsbfdiﬁ)tsé@rtov‘ﬁﬁfn%v@nﬁlréﬁghput in a
gg}l]la current , Supports a certain set of

kelBEE %WE stanflasesJannyepidenal fegtres, capabilities
and%ﬁﬂfé’tet%@n nﬁ&h@m a&eé@éogﬁi'ol/eﬁAC Yeicft lﬂégs%'iag ﬁ%ﬁned
set of capabl ities, features and/ or paraneters

in IEE@ 8§52 1 1pcFhisgves iz todpotentialyprofematic g0gtion where one

t [ [
AP RS ARk 0, SRS GELE D8 or b, SHLATE o
parameteyss while anothpe ARy (Bfeer @rtargetnAPg LuppPOissa different set of
cop BSOS 8ol SRS oL AL R fyrene
AP’s. ke, when the STAinitiates a BSS transition because

e STA t fe n
o0d)e TR SHRRRAIC LD M) FE°RL) B b Tl o
dlff@w@@ iviegderssisi dgployed in a network but may also arise When different

configurations are applied to APs to serve different traffic needs. This may cause
problems related to performance, QoS, or the like, when the STA initiates a BSS

transition because the STA does not know which capabilities, features and
parameters are supported by the target AP for the ongoing session.

[0010] For example, when an IEEE 802.11n-enabled STA is served by an
AP in a 40 MHz channel and if the target AP only supports a 20 MHz channel,
there is a high potential that the STA may not experience the same throughput
after a BSS transition. In the current state-of-the-art, a STA does not have
knowledge of high-throughput-related capabilities, features and parameters
implemented or currently used in a neighbor AP.

[0011] In another example, a high-throughput STA implementing
specialized power-saving features while delivering a voice over Internet protocol

(VoIP) service may want to re-select an IEEE 802.11n AP that supports the same
2.



[ 0010] For exanple, when an | EEE 802. 1l n- enabl ed STA

is served by an AP in a 40 MHz channel and if the
woOaogan32®P only supports a 20 MHz channel, thePeTiUS2@®7/005557

hi gh potential that the STAmay not experience the sane

t hroughput after a BSS transition. In the current

state-of-the-art, a STA does not have know edge of

hi gh-throughput-rel ated capabilities, features and

paraneters inplenented or currently used in a nei ghbor

cap#ihilitie8 ) Hofwdvier atith HRé clevranfittie-af-tHeOdvt! He®I0A6s not Anow if

the TRAcE T Lo R e A A BT SavLog Leatires WS, may
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s the abilities. However, wth
the wgﬂgsé’csé'ﬂf@%gg‘féﬁ 80211 1 AE. STAdoes not kn0W|f t he

target AP enploys these | EEE 802. H n power-savi ng
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100 nsunption or frequent rJYMBEY ons of APs until the
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[0013 The present invention is related to a

nhapeeds Seﬁwzﬁltl@ﬁ Han high-toughpns| WLd\Nfeystems. The WLAN
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The STA may generate and send measurement reports for an extended range and

a normal range of an AP separately, or may generate and send a combined
measurement report for an extended range and a normal range of an AP. A
network management entity may obtain current status information of the STA
and the AP regarding high throughput capabilities, features and parameters and
selectively enable and disable at least one of the high throughput capabilities,

features and parameters of the STA and the AP (current or target).

[0014] BRIEF DESCRIPTION OF THE DRAWINGS

[0015] A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying drawings wherein:

[0016] Figure 1 shows a wireless communication system operating in

accordance with the present invention; and
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The STAmay generate and send neasurenent reports for
an extended range and a normal range of an AP
weepmEriai®iy, or may generate and send a comnbi nedT/US2007/005557

measurenent report for an extended range and a nornmm

range of an AP. A network managenent entity may obtain

current status information of the STA and the AP

regardi ng high throughput capabilities, features and

paraneters and sel ectively enabl e and di sable at | east
[00XxTe of Fipr8Rgds alflorodiggpatn of apabidss foroenhdrel BSSStransition
) argmeterst % the STAand the AP (current or target).
maF‘tS’G apceppytl EPFTHPRYRAERN-THE DRAW NGS [ 0015] Anor e

det ai | ed understandi ng of the invention may behad from

oorgy BTt i) DS ERERBl Qg e Bt AR S S D MianTs

[00ISPN] UNCWHIRA Mddred 06 haraiR AN taemih Ak ISTW8h8Ibes but is
.0016] Figure 1 shows a wreless conmunication _system

not {}B’é\""é‘l‘%"ﬁg“%eﬁ equiReRih 2avinpless trpaspitacepive upitd Y TIRH): a fixed

or AIHIOREPcrib UL d Dagef,| SHVadl 2GR 19he BofPHORES TapRble of
enhanced BSS transition in accordance wWith the present

opeyatinghtifo Wigeless ermrenEerbESKRepTrefqrgd ftoghereafter, the
terntitoiday AP ENBIdNENESs b0 Litlited e Nl B €4 bhe station, a site

hereafrter, the term nology "STA" includes but is not
contrpliex eaRDH oglen'gpe @ﬁ interaaing q;ame.(@q aydreless gnwronment.
[ooddiansm f{hReqal Wi %1&N§%mﬁumgéﬁqn%§rsf%§ g?@ gpex_‘ating in

subscri ber unit, a pager, or any her evi ce

£ . [ Lyp
accordpnts withithg pepsantigvention. ihesystem dA0 indndesa STHAdA and a
pluféa@i"t? of @b P20 BBh! 8fhe §] %ﬁf 413 é)%h%}g ¥h¥dﬁp'ilphﬂ-%h9ﬁl%ﬁ STA,
ut"is not limted t o a Node-B, a Dase station, a

(suchi asarcBHEE §0R ek Lioenallgd §TWerand aidleast anst AP (. AP 120b), is a
highl B¥lcBEhblr-8ndh il 2P So6aY bl AN TREE 80992 0le W APY. Bach AP

a W reless conmuni catl on S)_/St em oper ati ng In
120ac 230k sarvesyi t(BES 180pr 23€nt respeetmtalyn. T ARsy $20am 120D are

' X [ 0
cont b4 £58 Py, PG IR Ha st A eidoh il PERod iR SS Mine AP
120a, 120b may belong to different ESSs. The STA 110 is currently associated
with an AP 120a and needs to perform a BSS transition to an AP 120b, (i.e., a
target AP). In accordance with the present invention, high throughput, (e.g.,

IEEE 802.11n), capabilities, features and parameters may be exchanged,
enabled, disabled or modified either at start-up or during system operation.

[0021] Figure 2 is a flow diagram of a process 200 for enhanced BSS
transition in accordance with the present invention. The STA 110 and the target
AP 120b communicate high throughput-related information, (i.e., high
throughput-related capabilities, features, parameters, and the like), before BSS
transition (step 202). The STA 110 performs a BSS transition to the target AP
120b based on the communicated high throughput-related information (step 204).
The high throughput-related information may be communicated either directly
between the STA 110 and the target AP 120b, (i.e., "over-the-air"), or through the
AP, (e.g., the AP 120a), with which the STA 110 is currently associated, (i.e.,
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(such as an | EEE 802.1 I n-enabl ed STA), and at | east
one AP, (e.g., AP 120b), is a high throughput-enabl ed
WOR(7s108291 as an | EEE 802. 11n- enabl ed AP). EachP&PUS2®a/005557

120b serves a BSS 130a, 130b, respectively. The APs

120a, 120b are connected to a DS 140, which may form

an extended service set (ESS). The APs 120a, 120b may
belong to different ESSs. The STA 110 is currently
associated with an AP 120a and needs to perform a BSS

"ovérF- SRS DISMR M fecdfdMte? AR thé iprEsent %&éﬁw&d tﬁE)STA R10 and the

cC gﬁ ce wth the present inventiaon, q%
targshaf JRihsre wage of thediehbhropghput ralghed infermation of the STA
110 838 WheStadpet AP 298h §hrfor BY tiRe PRS- haRgRthn 88APSY avoid the
di sabl ed or nodified either at start-up or during

poteniipb profiemat o to[ waprtainty writh esrech tol the bigly tarmustput

cap@biit9eaSfediiresOr €nhanced BSS transition in
accordance with the gr esent invention. The STA 110 and

1002Rke t ar ddre hieh Howughrutireletadeinforynatinn gugh het inchidedei an
existid® rs'i?ﬁdlﬁ{é théssBge cihEr L Lég%:?és’ﬁné ‘ﬂa@gs%ge ber(se)d on IEEE

ities, features, par anet

bi
So%bfgrsb?éés end 8021 U standapdeo For cameylsgﬁthmmgpetrhfmughput-
relaﬁ;e@%&'o}ﬁﬁ'ﬁﬁirxt 'a@ 'i‘?]ztsQ dolRSnfAhdtio 1?1% J(?i%{i to the
i g ate or nra ion

communi cat ed rougwput-re

existing sigpading gwsszm@u dHprrmatizeln dhie] ooty |d§=ﬁnndyIEbmay be
enHORBY Bk %ﬁPsﬂd@d i gyfo‘fiaé ehl u%ﬁ@ﬁ phb! %¢5§I L&ftgﬁétsl%ﬁ It

he tar e alr
shouMa bAmotq«%tlgat thetferpinalpgn ) TE st Itsedmscdn getxmsassmmm and

maf B L0500 Bl oy S b e oo
carrying datqelemnts domnar ﬁam%type of elemeniti. gh

(005 0UaN e BEIEEEbeALRE BN sRforkifion ol Bo WALHIE in

mapgggmentfzame; a nomabl frauis), enactiuefmma; ackatd &amg; onhhntype of

S gh, tir ut abl i .and .
fra ga?%ir:ete g}g%[ ﬂ:@‘?ugﬁ u,-r%ilag% rlbm% 0 may f:%lué uded in a beacon
fraiopf & prelie mquea‘yfrlame rcprotie desponan feahe] a sgroadghpbl Agxiliary

bealdsiy ?x%%?e, (en %l 4 I A28 ﬁ‘c'axgg %lslag % su;?;?oa}'g gn%?c%glgde%raln%?;eature),

an association request frame, an association response frame, a re-association

request frame, a re-association response frame, an authentication request frame,
an authentication response frame, or within any frame.

[0024] The high throughput-related information may be included in an
IEEE 802.11r signaling messages, such as a fast transition (FT) action request
frame and an FT action response frame. The high throughput-related information
may be included in an IEEE 802.11k signaling messages, such as a measurement
pilot frame, an AP channel request element, an AP channel repori: element, a
neighbor report request frame or element, a neighbor report response frame or
element. The high throughput-related information may be included in an IEER
802.11v signaling message, such as a roaming management request frame or

element, and a roaming management response frame or element.
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802. Hr, 802.11V and 802. 11k standards. For carrying

the high throughputrel ated infornmation, at |east one
wonborwsdion el enent (1E) may be added to the egTAIS20Q/005557

signaling nessages. Alternatively, the currently

defined I E may be enhanced or expanded to provide the

hi gh throughput-related information. It should be

noted that the termnology "IE" is used as a generic

description and nay be extended to any

[0023)f or ni ThieOhigha thidughPubirdlasdd MforRSSAMS e, IEEE 802.11n-
rrying data elenents in any frane

I, nf or pati onc type or
rel@é?‘i ﬁ%ﬁ?ﬁnaﬁwgs@aﬁheam Rncqmpamitaied hebvaer @ STA and an AP,
amddyf STABbE 8Mo@ARSid Itbd detabR 1B IDBAA. BRHotéd R tha list in

ontrol frame, an action frame, a data frane, or any

Tablg, L ds providgd.as amexample and gy obher relevanidnfemaatien may be

farthey iReudBg! UAEdehdt SudBRERY ihfRMRtich BERIACIH GH8SY may be
frame, a probe response frame, a secondary or

commynicated fop aBSH trangiion for igh-throughmrt $FAse used to

support an extended ran
reguest frane

an _associ

ge feature), an associ ation
ation response frame, a

High theenghpwt-relgted

frame, Requiresbiexel of Support

mRaten an aut hlenti cation request frame. an

resno
A faamieagerezatiomforexonse
thqlmmiazmegagnntoﬁ r ough
mylipleMedivm AeeesEEE 802
Controd (WAL Ryoteml Daga (F
physitallaser serviceydida wmit |
(PSDHnaliend ds, suc
MERUAA-MPIEY) request e

el enent. a nei ghbor rep

Maadatoryr within any frane.

pR¢cipiens shallireéaiveran AMRB bggregation
.tHat isi golalgragteretisaydbe segutiated size.
Y izicnwmsepacpiast o MR sinchroA-MPDU is

Unite @RV MEBDEE) de ohe anenegbhiabls QEPDRF dengtipt Fraines sshuiring an

UAICH ¢am emly| HeCEer80&s &ilégacy physical layer
hpmatocal detes undn@RDY) bot Highrthroughput
| @IBmon-aggréBatehBRDA). Omipsingle receiver
jcaddresqjaggieghtiantds soppirdedent , a

A fnaingldggregatper fornegpons
thathaltowghpggregatiaohed i nf
mul&iple BOXC sewvied dad | ng
unita (MDY R} i @guBERDUL a
(.arpapgegxied MESEIDGAe fr
MSDhupughput -rel ated i nf

eMbndamrgr el ement. The high

rRedipient shyllofeceivel a6l deldpggate an A-

EsDIge, TUE redihidnt GaPbbls one of two
axirth@engthoadita optien] Ny

me or el enent.[0025] The high

rmation, (e.g., |EEE

Bl Addrnvakag@dent (BA) Mandatory when A-MPDU is used.
mechanism HT stations shall support BA.
N-immediate BA Mandatory

N-delayed BA including No Optional

Acknowledgement (ACK) on

BA/block ACK request (BAR)

Compressed bitmap BA Mandatory

Implicit BA request by Mandatory at Recipient

asserting “Normal ACK?” of an

MPDU aggregated in PSDU

Recipient partial state Mandatory under N-Immediate BA
Security Open and counter-mode/CBC-MAC protocol

(CCMP) only

Long network allocation vector
(NAV) reservation with
contention free (CF)-end for
NAV release

Mandatory
Receiver shall respect this type of protection.

Physical layer (PHY) level

Mandatory
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i nformation),
and an AP, anong STAs or
wa 20d71108290ul d be noted that the |ist
provi ded as an exanpl e and any ot her
informati on may be further included.

i n Tabl

that may be communi cated between a STA
anong APs is listed in Table

e PCTAIS2007/005557

r el evant

At

| east one of

the information listed in Table 1 may be communi cat ed

for
1] 0026]

a BSS transition for
In addition to the information in Table 1,

hi gh-t hroughput STAs. Tabl e
at

spoéfsd one of the TollTow
communi cated for fast B

hi gh-t hroughput STAs: 1
services; 2) Availabili
pre-setup of BAagreement gpx

Signal field (L-

g e 1IBASIHTREICHT THRY l\ﬂJnSf'ID
S hall have a
he current

I&S ABRY b Q%ﬁi%ﬁvﬁls %
fon opportunity

MARBIESALL O PGP R G ELE
(MIME B Wy s Avail | abi |

vANAI & 1'e£¥ HIANN=
HSYJ; ]rg\&/"lac‘ﬁgr' Mg%@b power save

R MINTO & paBlTiegut Ot

service ana para terS'

't 20
h¥ifl M o
T YRR

s §'tc\'£ﬁa§za o
>&a§1c b O’an %on
1@1@?}06 I me b; oc

cod
€] mal

A
v

lalll uata

Ma
%gaé:ltA 8 E‘}Tg Chegeﬁﬁéel\{gfs%%w? support

ge]r S%Tg

naa
.6

he

dead spots.. W
support.

L ransmi “tg;:, an. f receivens

Randag i oestghe
"Bo

A: %lSBa‘F“éﬁge

space tinme block

(J1
na(ago
la fhn AR ic

R

(I:: Eugaf: i %ee 1.0[ - el

Gré ot haor
Pogieq SRSF ﬁ%‘rl wegf e

conprising two areas, O
ot her for normal range.
enconpasses the nor nal

Py 'FJ:r\i- l v-e—f-ahge n'F
9—‘4
{ L
%lﬁv}segktdo%l Ii%wever, use of

Iﬁ_—é II—.Yf i
nE AR 1 faendatery for multiple
85953

1
A
bﬂ@gket transmission

mAAX
- Wik r short interframe spacing (SIFS) to

1V,
o
support PSMP capable STA.

Multiple traffic identifier (TID)
BA (MTBA)

MTBA is the only BA mechanism that shall be
used during a PSMP sequence.

Space Time Block Coding
(STBC) control frames

STBC control frames allow stations to associate
beyond the non-STBC range.

L-SIG TXOP protection

Optional TXOP protection through L-SIG.

Phased coexistence operation
rco)

Optional

PCO is an optional BSS mode with alternating 20
MHz phase and 40 MHz phase controlled by a
PCO AP. A PCO capable STA may associate with
the BSS as a PCO STA.

Transmit beamforming

Optional

Fast link adaptation

Optional MCS request and response

Implicit feedback

Optional request and response of Responder’s
sounding

Channel state information

Optional request and response of CSI

(CSI) feedback

Zero length frame (ZLF) Optional use of ZLF as sounding frame
sounding

Calibration Optional calibration support

Reverse direction

Optional support of Responder’s data transfer

Antenna selection

Optional support of antenna selection

Table 1
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[0028] For the extended range features, STAs and APs

may exchange a nei ghbor report frane, a neasurenent
woibariio$vanme, a neasurenment request/response fPamwsSEmr/005557

el enent), a |ink nmeasurenent request/response frane

(or elenent), or the |ike. The neighbor report frane

is transmtted to report nei ghboring APs including

nei ghbori ng AP i nformation. The measurenent pil ot

frame contains information regardi ng nmeasurenments. The

[002Basur eTRNAddicigHesd the aRRriitic STErdble CONLAIESt%ne of the
request. that the recejving STA undertake the specified

follgyeing information mag plsorbpcompunieated fenfant BES fransition serwices

for high fladephptiedTAY: @ STA to request another STA to
respond wth_a_ |ink neasurenment report franme to enable

measur e Av2ypbilityiof JEER 8024 lamgrdees; mati on of |ink
mar gi n. pYALBhabiitd 6L BAGRBGE 1, LAalhg ppé-gétﬁﬁtof BA aggeﬁzéants;

invention, i performn andcreportl ng nmeasur enment

nei ghboB) Setpp of AeM aggyegptien apramekersepwhaaeanddPDU
denkilg§ReRARML; TEASUr eMeNt reports, one for the extended

range and the other for the nornmal range.

Al t er nath) Yerjlability oS PAMRwervjesier at e a si ngl e conbi ned
measur e 1k d t.he
nor mal - PR SHERRl of Afsoalile bFpE R AR S ana

parpegtenses and parameters may be sel ectively enabl ed or

di sabl e t)%aﬁlaﬂﬁh?%"éxf@ﬂ&%ﬁ%%& sERlibd ang " €MOLE OF
| ocal nefwork nmanagement entity commuricates with
i ndi vi ddalAvadiabilitygefoegytain déts, ratesli(ve.dwadduddiben and coding

\J cQ i j r | or
schh(R0S), SHAN thafe iELIESAIMINANO PR BN,
[0028| ect i Feitgndeast rangedeatura hasbeen datignedfto dmproyethe range of

Gl L1} d f AP .
the AN phd Bemd BN ERe ARRBET R, Bxfindenriferafiighre is
implemehted) sorhe SRS hity otiljike extpotied r{rngedVICS; @oglesiacafithe block

C 1S eriodi gal portijng, .or.i.n an
cod L A R B RF o b e APRR prieoarapig offer smas
may nfilizeatorom] rahge and work alAi@§e Ty B8Btrahge may be viewed as

comprising two areas, one for extended range and the other for normal range.

The extended range area encompasses the normal range area.

[0028] For the extended range features, STAs and APs may exchange a
neighbor report frame, a .measurement pilot frame, a measurement
request/response frame (or element), a link measurement request/response frame
(or element), or the like. The neighbor report frame is transmitted to report
neighboring APs including neighboring AP information. The measurement pilot
frame contains information regarding measurements. The measurement request
frame (or element) contains a request that the receiving STA undertake the
specified measurement action. The link measurement request frame is
transmitted by a STA to request another STA to respond with a link
measurement report frame to enable measurement of link path loss and

estimation of link margin.
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may sel ectively enable or disenable one or nore of the

hi gh throughput capabilities, features and paraneters
webteat7ad32er ei nabove including the |ist in Tabl eCctws2007/005557

[0031] A sinple network managenent protocol (SNVP) nay

be used as a signaling protocol. Alternatively, the

signaling protocol may use SNWVP-|i ke nessages. The

SNMP nessages are encapsul ated into L2 franes by an AP

for transm ssion between a STA and the AP, and

[0029] ans| afedadeasdarn dwitdr the | gHeQetNMR SRSFAIRS ﬂe?fo‘bﬂ&aé‘

for transm ssi on between the AP and the net wor K

repartingJeRRTHIeBANtE per peichhen oedk the BTAsapay genemaée two separate

and Sh&é;[ﬁa'dd@ﬁt Héﬂsﬁ?&heﬂ@épgﬁs Cad fo8¢hé Qﬂe&iﬁ | 1% tl%e other
In order to collect eStatUS|n Ormalon
for te pormal Jagrpulierpativelys tlaesSTﬁs anay generate paingtecombined

mea%ﬁ?erﬁ@ﬁf‘l’@ﬂcﬁ@%x‘%htﬁ%ﬁe Qﬁte\ﬂd@dqﬁlnlgg N Q‘Bﬁg on

he STA , net wor kK nagenment en
[003% nbi na h@ Arigh tmgbpummhbby fea;tﬂmresi an& bawmeters may be

seleEﬂ?@el%‘UﬂQb@éd ar m&%& ﬂe@'gvgf-lgméx?s&on | t y t8) A rem ngte or

The net wor agenent y resi
loca nemk@amg@n%entdw@mumt@wﬁhng@wdmzdrAlE& iag@roup of

APsPﬁ{éi‘xgig?fg:ﬂrgEIteAr%sd} ﬁ%&%ﬁ?ﬁ%&%ﬂg él:&gﬁ%smca ay rrfe>tsoco1 ora
layer Peorsishes lal['@t}@m}mzmsetimmmmco{ m¢ctivelst\mewd d afrrent
statf *&f‘ Bﬁagﬂ%‘?&r%gfa{eﬂ A565d, 20O, ?A&%&%{:e g o Ar ae%rgféTAs

ConTNT Ca em i nc
The IremQVal w€tle eprredi stagmufmmHMmma&Fbeqmtfcamddaﬁsgugi?e poll,
STA 2.,.The net hod o
(i.e. hzlﬁgﬁgg Q%R)% m%gﬂ%{%gl) Renh 1th11ﬂ'e g,e I’{a181 chlted
manges. Afteawgﬂecthm@thqdhamsghfommamabﬂmhe%ﬁocbmgeﬂiehﬂgntlty

ma)h isgféctively enable or disenable one or more of the high throughput

capabilities, features and parameters stated hereinabove including the list in
Table 1.

[0031] A simple network management protocol (SNMP) may be used as a
signaling protocol. Alternatively, the signaling protocol may use SNMP-like
messages. The SNMP messages are encapsulated into L2 frames by an AP for
transmission between a STA and the AP, and translated back and forth into
SNMP messages in the AP for transmission between the AP and the network
management entity. In anotl}er alternative, the signaling protocol may be
carried inside IP units.

{0032] In order to collect the status information of high throughput
capabilities, features and parameters, the communication may be via databases
implemented on the STA(s), AP(s), the network management entity or a
combination of those. Preferably, the database is in the form of a management
information base (MIB).

[0033] The network management functionality may reside in one or more

APs, and APs may exchange information pertaining to high throughput
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t hroughput-related i nformation. [0037] 3. The nethod

of embodi ment 2 conprising the high throughput-enabl ed
waRA7pesor ming a BSS transition to the target POTEIS2007/005557

t hr oughput - enabl ed AP based on the comruni cated hi gh

throughput-related information. [0038] 4. The nethod

as in any one of enbodi nents 2-3, wherein the high

t hroughput-rel ated information is comuni cat ed

directly between the high throughput-enabled STA and

cagabalﬁ@sr gehtuted rd parhttdts $BRVLAE thAPE QB3 STAL *lﬁnongst

Eod as in any one of enbodi nents 2-3, wherein th
theﬂfs‘éveishroughput-related information is connunlcated

[0084p a CEmBAdind¥hts] 0040] 6. The nethod as . in any one
-5, wherein the high

nbodi
003 {3& o 9 h H{J{m Ptefla{e&hoci for S haneesHBSS transitior froma aurrbublP toa
tar@C AW i D@ALABES @%mlﬁnéﬁq&p ‘l@gﬁénp %8@&112”%%%& one high

probe request frame, a probe response

thriualataniod Adliend at leask one higls Sexsiugbuh-enebledrSEBA.

[O()Bd’i]ame 2.1 e- g3306bMdaUT eﬁﬁﬂ;ﬁﬁﬁ&n{ i@&%ﬁrﬁm a%u%h throughput-
associ ati on response rane, an au enti
en g"(ﬂl

8d ppdnie tﬂ?ﬁftéﬁghlﬁhﬁ@‘mhmﬁﬁ@ble@% iggmufivmicating high
thro@Spkt-rélatbienflhiiaghfs i n any one of enbodiments 2-6,

wherein the high throughput-related information is
[008%c| ude@- i n Fthe gmethasheofpfembattiments @reoraprisineyatenthigh

thréﬁ@ifﬁlt—cﬂla%‘?éﬁ r@baf %nlﬁ% tQQn%ﬂ;l%ge 1’70 [t\%%“'fgggﬁt high

met hod as 1 n ahy one
thr?‘l‘@ﬂﬂ“gﬂ?&hi‘?d) ddh pased ehahedconmbonited high theohghird-retated
inféhdtizE 802. H r rel ated signaling nmessage.[0043] 9.
The nethod as in any one of enbodi nents 2-7, wherein
[0088le hi gK- t hr Slghmethadedmimeany nhe pfretbodimhentsrBydherdin the

highBhiddghpP2etxtia LBl tos 190G IES S YPctly between the high
throughput-enabled STA and the target high throughput-enabled AP.

[0039] 5. The method as in any one of embodiments 2-3, wherein the
high throughput-related information is communicated via a current AP.

[0040] 6. The method as in any one of embodiments 2-5, wherein the
high throughput-related information is included in at least one of a beacon frame,
a secondary beacon frame, a probe request frame, a probe response frame, an
association request frame, an association response frame, a re-association request
frame, a re-association response frame, an authentication request frame and an
authentication response frame.

[0041] 7. The method as in any one of embodiments 2-6, wherein the
high throughput-related information is included in at least one of a data frame, a
management frame, a control frame and an action frame.

[0042] 8. The method as in any one of embodiments 2-7, wherein the
high throughput-related information is included in an IEEE 802.11r related

signaling message.
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[0044] 10. The method of enbodi nent 9, wherein the

hi gh t hroughputrelated information is included in at
woOeearst10s2¢ of a neasurenent pilot frame, an APPChASzmb/005557

request el enent, an AP channel report elenent, a

nei ghbor report request franme, a neighbor report

response franme, a nei ghbor report request elenent, and

a nei ghbor report response elenment. [0045] 11. The

nmet hod as in any one of enbodi nents 2-7, wherein the
[0048]gh t heoughPhe methaled inrfryr oved ofoembesdiintaity @e7| wherin the

higﬁéﬁ%{% 'E'g\é{?gg ﬁtgfﬂqmiéf?”al n ﬁfﬁﬁwﬁﬁ%oﬁﬁk T ted

sigrdiimpu@lssgeel ated i nformation is included in at |east

e of roamin n quest frape I oam ng
[00 nageniﬂt ?‘ghﬁ 3%%%8327 Od‘&n'i’rbtai]"\%erﬁﬁh ﬂtthmughput‘
related RoHAatiba iBinchidedin @ﬂ%&%ﬂ%ﬁi@ﬁﬁﬁréﬁ&&%}ﬁﬁ frame, an
ene [0047] 13, The_method_as in any one of
%%%? ﬁ@ﬁ?%stzelvme%ﬁe%ﬁ? eirnnel gepqrh reéﬁ;@ﬁ%ta peighbexreport
requé¥tOfiriRle] @Nnbighb6EEFeSO- tdsPori Ahssh, 'd‘ﬁa@fﬁ?ﬁ}o&'%port request
[ 0048] 14. The nethod of embodi nent 13 erein the
element, and,HREEHRPT BrRArkaesnIRs? AlemMe- i nci udes at | east

fooggle of avail @hkhdéthollas!iERmyBHte IldmBEd¥idfts 2-7, wherem the
avai |l abili ty of bl ock ACK reésources and pre-set’up of

high thrqughoutsgladed dnformation, i mclmdqdeaagﬁ%aii%hlv related
si eSdape. avai l ability of PSMP service, availability
PSD_servi ce and paraneters, availability of

[0045% ended2r an§Be sgthpd of embediment| dpwhiereinshe bmhténmwghput-

rela?8d athAhSSon L@Qﬁﬂldelﬁn atNEaBhBBHa 25adath, %Ilt request
enbodi ments 2-14, wherein the hlgﬁ %ro ut-r el at eat

framﬁsf &r APATNENE MRRgRMent TPauest ghma;rt caaprabmmg i menagement
' resﬁ(ﬁlr%%u%g%%ﬁt%lﬂggﬁéﬁr E{ﬁl(f%feﬁi £ %Ff&% pu% enabl ed
[0045¢ A, 13. The method as in any one of embodiments 2-7, wherein the
high throughput-related information is IEEE 802.11n related information.
[0048] 14. The method of embodiment 13, wherein the high throughput-
related information includes at least one of availability of IEEE 802.11n services,

availability of block ACK resources and pre-setup of block ACK agreements,
setup of A-MPDU aggregation parameters, availability of PSMP service,
availability of APSD service and parameters, availability of extended range
service, and availability of certain data rates.

[004.9] 15. The method as in any one of embodiments 2-14, wherein the
high throughput-related information includes at least one of capabilities,
features, and parameters of the high throughput-enabled AP and the high
throughput-enabled STA.

[0050] 16. The method as in any one of embodiments 2-15, wherein the
high throughput-related information indicates a frame aggregation format that
allows aggregation of multiple MPDUs in one PSDU.
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[0050] 16. The nethod as in any one of enbodi ments
2-15, wherein the high throughput-related i nformation
wonadi7casm™s a franme aggregation format that all 8@s/US2007/005557
aggregation of multiple MPDUs in one PSDU.[00511 17.
The nethod as in any one of enbodi nents 2-16, wherein
the high throughput-related information indicates a
frame aggregation fornmat that all ows aggregation of
multiple MSDUs in one MPDU. [0052] 18. The nethod as

[0osn any ame ofrherhaBbiRALS adybhe MGIHRIIRLERE Sh8Nwherein the

. throughput-related information indicates a Bl ock
high, éﬁ?ﬂm}w@gﬁléﬁ?d infermaatismingigets|a frgmengeragationfamatithat
allowagiegtio BPRIIABRI MISDHUSin YHE Hﬁd.he hi gh

t hroughput-rel ated_ i nformation | cates an

[003¢h mredil&t e Blhearethek iein eagament enftodsnpnta®-1Teherein the
highBtQRhaBPut-Peld i Q%rg;dat?%f?%dmg§ 3'%?0ck""ﬁ9£§%91e&5§ment

hi gh t hr oughput - rel at ormat 1 on 1 ndicates
meqQamisByed BA i ncluding a no acknow edgenent on a BA or

BAR. 055 ' ?EM ) .
[O_o?rgbodi m[:}%fs ]ZI‘h %(:]):n et\%ggra gﬁ%%ﬁi%ﬁ rolﬁgﬁ%su 1 rsé‘ivlé?léeén the
high thropghmn-tetated atinforomtpme s buticties mem bNebkmediate block
ackAGWKIYEggMENt . [0056] 22. The nethod as in any one

of enbodi nents 2-2 1, wherein the high .
[0084r oughB@t - r §hamesthpd s inanyomeiof ddmtibsenty-il8] wherein the

nig SR U S0 EfFE bR 1 3icablh B HPRHDE0 B R pingpe mo
ackngwleflgemantioock Bé ¢ma BAAR.one of embodi nents 2- 22,

0B 11261 LRl AR B B erin e
high efkrpighput-related information indicates compressed bitmap block
acknowledgement.

[0056] 22.  The method as in any one of embodiments 2-21, wherein the
high throughput-related information indicates implicit block acknowledgement
request by asserting normal acknowledgement of a MPDU aggregated in a
PSDU. '

[0057] 23. The method as in any one of embodiments 2-22, wherein the
high throughput-related information indicates long NAV reservation with CF-end
for NAV release.

[0058] 24. The method as in any one of embodiments 2-23, wherein the
high throughput-related information indicates physical layer level spoofing.
[0059] 25. The method as in any one of embodiments 2-24, wherein the
high throughput-related information indicates MIMO power save.

[0060] 26. The method as in any one of embodiments 2-25, wherein the
high throughput-related information indicates reduce MIMO capability.

[0061] 27. 'The method as in any one of embodiments 2-26, wherein the
high throughput-related information indicates mechanisms to manage

coexistence of 20 and 40 MHz channels.
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[0058] 24. The nmethod as in any one of enbodi nents

2-23, wherein the high throughput-related i nformation
wondi7aas®™s physi cal | ayer |evel spoofing. [0058¢T252007/005557

The nethod as in any one of enbodi nents 2-24, wherein

the high throughput-related information indicates M MO

power save. [0060] 26. The nethod as in any one of

enbodi ments 2-25, wherein the high throughput-rel ated

i nformati on indicates reduce M MO capability. [0061]

[006%]. Thezget hade &@ethad @BYn QAP oAk oe BRMIRITRBL S 227 8vherein the
rein the hi t hroughput -rel at ed i nfornation

hlglmhwzég pat méew%ﬁpgqﬁ@a@@nﬁaaﬂl& giescharpelmpnagementingnpannel

seleffloNMKeitldgnnel s. [ 0062] 28. The nmet hod as in any one of

enbodi nents 2-27, wherein the hi gh t hroughput -rel ated
(0063t or malPon Thameethed a¢ i arE Ongeh agbedimenis®-38arberein the

higlt ahl%qglhgﬁt%iatmﬁafomgééﬂl lﬁ&ca@%eﬂﬁiap&e&?oﬂ n any one

nbodi ments 2-28, wherein the
(00 Q‘H r o ughgft - r E‘halmftthpﬂ R ipADY oneiof gmbetdirgemis2529, wherein the

hlg}i) El?xto%%hb‘&@-'re{aqgcﬁ Mo v\ﬁzgatlgﬂ ?nﬂﬁ&%% gﬁ 'rﬂ(?)elljcgﬁ%tg&?o f

mbodi nmen rernt related

[Ooﬁﬁi\f or ma?'ilon ﬂ‘h@ m&t‘-beé agiie eny oneloflembotiboents?-30 006&kin the
hlgl%hm-ﬁ%ﬁp%trgﬂ‘q ?fhfhr ougﬁn%&cgf ate A

wherei'n't he put-re i nf ormati on
[0066}di cat 883 PSWPB nigtbed ps 32 anTieoe v embodiments 228Y, wineretrd the

higlf nbﬁﬂ‘bﬂ?ﬂ%ﬁt ?elgge'd \A@Etroﬂnlgtitoﬁ IN}(%B {ﬁlgr Oﬁﬁ&lﬂe— r eﬂ‘ﬁ} eqalock

I nfor n I ndicates
ackpewledgkawgdnent . [ 0067] 33. The nethod as in any one

nb men he-hi
[00(?;{% gu gg’fbjt -r gﬁat e‘%ﬂ }Qg?llr’ﬁg#?o% |%rt; Pg’g BoendpZ 3% oThsTsin the
high ﬂamnghpp@@eb]te&mfofﬁbenm tihdidates STBEGpnbmd fmfmes

00200 8L 1B OSBRI 8 AL e

high throughput-related mformatmn indicates L- SIG transmit opportunity

protection.

[0069] 35. The method as in any one of embodiments 2-34, wherein the
high throughput-related information indicates a PCO capability.

[0070] 36. The method as in any one of embodiments 2-35, wherein the
high throughput-related information indicates transmit beamforming capability.
[0071] 37. The method as in any one of embodiments 2-36, wherein the
high throughput-related information indicates fast link adaptation.

[0072] 38. The method as in any one of embodiments 2-37, wherein the
high throughput-related information indicates implicit feedback.

{0073] 39. The method as in any one of embodiments 2-38, wherein the
high throughput-related information indicates CSI feedback.

[0074] 40. The method as in any one of embodimepts 2-39, wherein the

high throughput-related information indicates use of a zero length frame as a

sounding frame.
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protection. [0069] 35. The nethod as in any one of

enbodi nents 2-34, wherein the high throughput-rel ated
woOonbwrwsion i ndi cates a PCO capability. [0070PCB@S200h805557

met hod as in any one of enbodi nents 2-35, wherein the

hi gh t hroughput-related information indicates transm:t

beanform ng capability. [0071] 37. The nethod as in

any one of enbodi ments 2-36, wherein the high

t hroughput-rel ated i nformati on indicates fast |ink

[ooasiapt at iw@n. {[‘nggéthgg as i %nﬁ%h@%@eﬁfboﬂﬂn@ﬂ% 16, nglere(ljn the

enbodi nents 2- wherein t hroughput - rel"ate

hlglil ﬁkw&ﬁp%ﬁeﬁaﬁa@ éraﬁ)é@atlﬁplm@lcatq‘%@kon [FOOPGIt. 39.
[007Té]e met h@d a¥hke At 31 g%xy?%%%iﬁ%hﬁn@m}gz-4m%§ﬁb the

throughput-re ormat1 on I ndicates
high eféwaa%%v@u trrsderted mformn@memmtas tevergey dimeetiod support of

lfdm 5 Riaes 3 wherei n the high throughput-rel ated
I nf o?natlo%é%%éﬁates use of a zero length frane as a

[00Z8undi nd3f r abe poerhoil as in anfj@newef kobodiments:Big2 onkersin the
higlt mgﬂ?ﬁ{; Setaré®i nf%%%ﬁbﬁ %@%%%t%ﬁkg %?P&F 8- rel at ed

I nformati on 1 ndi cates I on suppor 676] 42.
[007He ret héd aThemnetirpdesdén ehyonbofembotizngntsll- 49mhemem the

hlgﬂ Pﬁ‘rotﬁgﬂggi QBQHQG%A hgxta%gﬁ 51%. QLR asulgzgrltlecn reports for an

rever Irection su respon
extendedsrange (200l 7] MSmaThemlget bif)(thashlgh dhyoughpudienabled AP
1nd q nts 2-42, wherein the high throughput-rel ated
ﬂ"?lon i ndi cates antenna sel ect i on. [0078] 44.
[00'7[9]e met #6d aThe mdﬂlydasénahy@lfe@ﬂbnﬂmﬂhn&aﬁ 44meheiemn the

I T I N TTIE  —
reporkdieprroéxtended rgrbget danda ghputl sngel of théRighndepagitentt dnabled
AP.

[0080] 46. The method as in any one of embodiments 3-45, further
comprising a network management entity obtaining current status information of
the high throughput-enabled STA and the high throughput-enabled AP regarding
high throughput capabilities, features and parameters.

[0081] 47. The method of embodiment 46 comprising the network

management entity selectively enabling and disabling at least one of the high

throughput capabilities, features and parameters of the high throughput-enabled
STA and the high throughput-enabled AP.

[0082] 48. Themethod as in any one of embodiments 46-47, wherein the
network management entity is included in the high throughput-enabled AP.
{0083} 49. Themethod as in any one of embodiments 46-48, wherein the

network management entity, the high throughput-enabled STA and the high
throughput-enabled AP communicate via a layer 2 communication protocol
retrieve the current status information. ,

[0084] 50. Themethod as in any one of embodiments 46-48, wherein the
network management entity, the high throughput-enabled STA and the high
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[0079] 45. The method as in any one of enbodi nents
2-44, wherein the high throughput-enabl ed STA

wqgemgrias®™s and sends a conbi ned neasurenent repoTUSE@r/005557
an extended range and a normal range of the high
t hr oughput - enabl ed AP. [0080] 46. The nethod as in any
one of enbodi nents 3-45, further conprising a network
managenent entity obtaining current status information
of the high throughput-enabled STAand t he hlgh

thrduphPu@RANbIANAP! EshARIHIEHR! Hiang 1 ?QP gt B&g J

capabilities, features and paraneters. [0081]
retrf?éfﬁﬁbé cyFreatstiusdRforaBtiGhpr i si ng t he net wor k

[oosmn agengnt efhd En\étﬁ&i 8&id é(ﬁ} ¥n&HERhD RN @7 5 Bé%h&%m the

| east one of the high throughput capab
CWIPQ‘&F’E&‘;E?, infepmgiionns retrevsd thyeugh ghmﬂ]h r oughp ut e nabl ed

[OOS%TA andgg he ﬂ&ﬁe&ﬁ&@&?ﬂpﬁ% Igboﬁxnfgggﬁ-kowhe%ﬂrgthe

hod as in any one o ereln
currﬁcét wkatus mﬁqﬂ@éﬁﬂ@mls aatiieyed; télrpmh edetiodical repdnitie.

[oo&fﬁr oughpait - efl%)hl%gh&gas %Qggilmégfengﬁe ne%‘psog(?( %6 wﬂe 3 the

one of enbodi ments 4 erern
curnenh stptne infoomeation, is rhtri¢neghint ar vuglpcited neired. STA and

foogdie hi 9§4t hreughRhe£RERL %‘?}{; (giF’e e{lﬁ%%?f%s 4848 Wherein the

ayer conmuni cat1 on pro curren
network umagemenmenmsy, {l608igh Broughputrentidied STAmmhthe high

[ g net wor k
thro?r%%gﬁfgﬁg%?ﬁgré? t@ {)/&J?A‘%ﬁ%te %\Qﬁgr oél}ghhﬁt enabl ed STA and
(00893 e h| gbd-hr mmh@abirednmae:oﬁmbndmteaw4&4a \lvhqnein the

netxsoxfckgr i L.Bﬁl%{lt %g‘é@? fsl% P"kﬁ«, egﬁnllgt ﬁauE gnia o e r%ﬂ% h hlgh
throughpdt-epabled48P5 @s)mmvenmate tustng INMIt-like ahassages, wherem
R N g T Y R T
enabled AP for transmission between the high throughput-enabled STA and the
high throughput-enabled AP and translated back and forth into SNMP messages
in the high throughput-enabled AP for transmission between the high
throughput-enabled AP and the network management entity.

[0090] 56. Themethod as in any one of embodiments 46-48, wherein the
network management entity, the high throughput-enabled STA and the high
throughput-enabled AP communicate using IP units.

[0091] 57. Themethod as in any one of embodiments 46-56, wherein the
status information is collected via databases implemented on at least one of the
high throughput-enabled STA, the high throughput-enabled AP and the network

management entity.

-

3U$t10n _Pﬁ'otocol

[0092] 58. The method of embodiment 57 wherein the database is in a
form of an MIB.
[0093] 59. The method as in any one of embodiments 2-58, wherein the

current AP and the target high throughput-enabled AP belong to the same ESS.
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current status information is retrieved through a
periodical reporting. [0087] 53. The nethod as in any
woneo7ab3®mbodi nents 46-50, wherein the current PETASAB7/005557

information is retrieved in an un-solicited nmanner.

[0088] 54. The nmethod as in any one of enbodi nents

46- 48, wherein the network managenent entity, the high

t hr oughput - enabl ed STA and the hi gh throughput - enabl ed

AP communi cate using a SNMP. [0089] 55. The nethod as

[0094) any gpe théﬁié?ﬂb({fﬁmﬁaﬂﬁoﬁgof@m&&fﬁeﬁt@% WW&m the
managenent entity, the r oughput - enabl ed’
curreRL AR G the tougaiieh dheaahputmaab AP baloag s diont BSSs.

009BNVP- | | §¢. MegSARS Ehnlx:d\él‘(f’d'ﬁ‘%é S f6¥ %nhanced BSS
[ 9e%}}llcapsul ated into ESZ frames %H @%ﬁ anee
traqsmwm&wgy@@ﬁamnéaﬁwo ﬁctﬂrgfrt m ssion between the high

r oughgéit é@gg

[Ooédg and te%lan at e bac ang&&%%&ﬂ%&@%@ﬁ%ﬁé@%mgh
throughpyt-gnabledoAFhennfismmet | todcoxrfuyyicate dmighi @gpughput-related
infoPhLMEEN the high throughput-enabled AP and the network

managenent entity. [0090] 56. The nmethod as in any one
100971 enbofBrenThe spstas Oﬁmbgdmeﬂt@%mmpnkmm@gemne high

thro%%&%ﬁ: -’en‘égﬁ‘edh@g{i %}Qﬁ%ﬂggg b cgﬂﬁl?ﬁﬁggtﬁ]—gﬁ%ﬂl Iﬁg related

ughput - ena conmuni ca
infof@@givh 87d ferbormetsh @8R Irimsition tanéhoftacgtsodPrbatesl on the

- whaLgi t hRfar jon is collected via
comffimBatell B ¢ phlfhotl Akl HALMLAD |5 0! > gh
[0098ir oughpt - e’ﬂh@ byte® s intany dnegif etdhodimbepts 62283 b kereiPthe

ent 2 The

biglfBiiebfpRP LRt HRAAEIN s SBimbicat bt ibord/eRg the sTA
andftherta;getaéd’ M B. [0093] 59. The nethod as in any one of
[OOSﬁﬂb odi ngs t S ’Ehg gya@éqnez{seilnnax}yhone of embodiments 62-64, wherein the
high throughput-related information is communicated between the STA and the
target AP via the current AP.

D]

[00100] 66. The system as in any one of embodiments 62-65, wherein the
high throughput-related information is included in at least one of a beacon frame,
a secondary beacon frame, a probe request frame, a probe response frame, an
association request frame, an association response frame, a re-association request
frame, a re-association response frame, an authentication request frame and an
authentication response frame.

[00101] 67. Thesystem as in any one of embodiments 62-66, wherein the
high throughput-related information is included in at least one of a data frame, a
management frame, a control frame and an action frame.

[00102] 68. The system as in any one of embodiments 62-67, wherein the
high throughput-related information is included in an IEEE 802.11r related
signaling message.
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current AP and the target high throughput-enabled AP

bel ong to the sane ESS.[0094] 60. The nethod as in any
woneab3®obodi ments 2-58, wherein the current RETAISL007/005557

the target high throughput-enabled AP belong to

different ESSs. [0095] 61. A wireless comunication

system for enhanced BSS transition froma current AP

to a target AP. [0096] 62. The system of enbodi nent 61

conprising at | east one high throughput-enabl ed AP

[0010B)f i gused t The @YEIAL £Earky Gk SAHbEHIRIEhtS Gﬂz-%bed;hgrem the
. J nformation. [089,7 63. . The system of enbodi ment 6

high, &{%ﬂ?‘f@}%f&iﬁﬁ duformation imindleded)iman HHEE| 8Q2. iin related
igrMidg fdk&bel 0 communi cate hi gh throughput-rel ated

> infgrrratﬁbn and performa BSS transition to the target

(00141 hasedOon The sreemef coakedineng §9; Wherrih she high threeghput-

relaitéd SiBRhLREDBN iE B98dePrh atREsSNH @F%ﬂ:@ﬁ‘s&r t(iﬂfotq{‘am ,an
enbodi_nments 62-63, wherein the high throughput-relate

AP channelaenyast dewsptnan ARt dinntiel sepery ehemoniera neighBiareport
T
ot 4, BB L 0
elerpenty agHuReiebbar sepdrhfespense elemhentcomuni cat ed 8et ween
[00igs STAzRd tige ts%’tgﬁi adin %ARZO%?& g%%ﬁﬁ%zﬁ?{ 6%%_96%&&04“’ the

. 66, The systemas in any orie C [
highyghraughmiterelntgd informagiopuis infludest in aholBiEE| 802.11v related

iondioUdedsdd3. at | east one of a beacon frane, a
Slgﬂsecoglr?%arg%eacon frame, a probe request frane, a probe

[0010H pons @21 r akbe suvtensefembadivent ddireberdin shehighrthroughput-
rela?é&ﬁﬁi)ﬁhiaﬁen LEERANRA 1h a2 Bast 3nb 87 g?g%%h?éa%ﬁﬂarg&%%%? %equest

rane, a re-assoclation response e
fraragyt Befedming onanagpmeent frequestaeldmemtast reamingtmanagement

kPSS ATl el VT ik

’ment s
[00107] 73. Thesystem as in any one of embodiments 62-67, wherein the
high throughput-related information is IEEE 802.11n related information.
[00108] 74.  The system of embodiment 73, wherein the high throughput-

related information includes at least one of availability of IEEE 802.11n services,
availability of block ACK resources and pre-setup of block ACK agreements,
setup of A-MPDU aggregation parameters, availability of PSMP service,
availability of APSD service and parameters, availability of extended range
service, and availability of certain data rates.

[00109] 75. The system as in any one of embodiments 62-74, wherein the
high throughput-related information includes at least one of capabilities,
features, and parameters of the AP and the STA.

[00110] 76.  The system as in any one of embodiments 62-75, wherein the
high throughput-related information indicates a frame aggregation format that
allows aggregation of multiple MPDUs in one PSDU.
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hi gh t hroughput-related information is included in at
| east one of a data frame, a managenent frane, a
woami7rios29ir ane and an action frane. [00102] 68PCTh&2007/005557

systemas in any one of enbodi nents 62-67, wherein the
hi gh t hroughput-related information is included in an

| EEE 802.Hr related signaling nessage.[00103] 69. The
system as in any one of enbodi ments 62-67, wherein the

hi gh throughput-related information is included in an

[001BEE 802711kThelgbsh s mg;;&ge &f%mmem@ég% %Herein the

The system of enbodi nent 6 wherei n the
high phroyghput-related informatignindicates 4 ﬁremﬁmgremamn forgett that

allo%%g%freg"’atm@mﬁie M'S'lﬁth {d geMPpUAP channel
uest el enment, an AP channel report elenment, a

[001‘1’9‘4 ghbor 8t epdhe SB’%*&HE%-‘! irf gmynene of emabagliments 633 wherein the
high 8RO0sRphi-208L LGRS € e Jl{;[]ﬁ

lga neig%bgr repo?? ?%ipon§%le eﬁ%ﬁ?é ?o@?%ﬁ]hggf g&gﬂent
mecha®isgMh as in any one of enbodi nents 62-67, wherein the

[00 ﬂ“%h th '79 ughpyk sgfﬂegﬁ &&id aﬂ%ﬂd@& e%‘b&tﬁxﬂeﬁg%ﬁ% gﬁ éygelaerfn the

Hv related signa message

highry, éhaglabmt@phﬁﬁéodnfmmatmp mthcieheﬁ tére M-Ghmediate block

ackﬁ@&glggﬂﬂ&&elated information is included in at |east
one of a roaning managenent request frame, a roam ng

(00HehagenBBt r Theesstenl asiarany ene @mb@lmna'gm At wherein the
high m%%ﬁ'fm[: 8%%3? ?%rﬁ?k 08 Th a{%%”a?ﬁﬂﬁ‘!&&‘a LE B0 ?udmg a no

el eme e systemas n any one of
ack@mbdgmné o BAOlvarAéin the hi gh t hroughput - rel at ed

001 00 AB15" he bpltenllin Lol bfd et A0S 80, whorein the

higlni Qiroughpughﬁatwtl atfednamtﬁmr iglicadis | oohpriesedt bitaggt block
ac“gmlﬁﬁgg@éﬁ%' ability of | EEE 802.H n servi ces,

aval y of block ACK resources and pre-setup of
[00WI&dck ABR. agThespstes asin any one of embodiments 62-81, wherein the

high throughput-related information indicates implicit block acknowledgement

request by asserting normal acknowledgement of a MPDU aggregated in a
PSDU.

[00117] 83. The'system as in any one of embodiments 62-82, wherein the
high throughput-related information indicates long NAV reservation with CF-end
for NAYV release.

[00118] 84. The system as in any one of embodiments 62-83, wherein the
high throughput-related information indicates physical layer level spoofing.
[00119] 85.  The system as in any one of embodiments 62-84, wherein the
high throughput-related information indicates MIMO power save.

[00120] 86. The system as in any one of embodiments 62-85, wherein the
high throughput-related information indicates reduce MIMO capability.
[00121] 87. The system as in any one of embodiments 62-86, wherein the
high throughput-related information indicates mechanisms to manage

coexistence of 20 and 40 MHz channels.

-18-



setup of A-MPDU aggregation paraneters, availability

of PSMP service, availability of APSD service and
woaor@emes®is, availability of extended range sePTTa®2007/005557

and availability of certain data rates. [00109] 75.

The system as in any one of enbodi nents 62-74, wherein

the high throughput-related information includes at

| east one of capabilities, features, and parameters of

the AP and the STA. [00110] 76. The system as in any

00228 of BBbOdfmia@erteﬁaath aMPBREbrhhsdiltiedfs 62-87, wherein the

ut - r.el information indicates a frame
hlggéu@?oé‘ggg}l sRelp orppaffonindispteshginaghmeaasementiind ghannel
seld¥blbblsméthodse PSDU. [ 00111] 77. The system as in any one

enbodi nents 62-76, wherein the hig
[Ooﬁﬁuoughﬁgt - @iﬂ&tsérat%ﬁ@ ITHhARY oRe Pfiﬁ!ll'@%dlwnés pRf8% wherein the
hlgﬁgﬂfcﬁ%%ﬁiu@fiefaQéJ%foﬁ'ﬁﬁttmﬁl QNS¢ Hﬁgg Lotdptigh. mul tiple
MSDUs 1 n one MPDU. [00112] /8. T temas in any

0042 of @Hbod'l‘#eﬁvgtemawn aﬂhéﬁ%@ﬂﬁm‘b@ilme@ﬁs 62-89, wherein the

ANt o OIS Bl
[0012Plany 8he ofhempsismraninamponsof expeediments62190givherein the
high 'ﬂﬁm% réﬁit@& ?Qfo&-ﬁfa‘ﬂf H%téé‘ﬁé{v%%es an

N-i nredi at e edgenent 1 14] 80. The
[oogg,fgt em 83-in bﬁy%yatmn 8% icamponeefemb@ineats GRS 1ewhetdin the

I r ndi a
ek, SRS Ll TSR G o
aCkBOBl@gePMIlS] 81l. The systemas in any one of

[OOf‘i“f]Odl Mgyl s &g 8%931;&‘2@ &E &l Snyt B%e %’ egrtﬂlzédlfn%%lgp gg t92 e}'eelg the

i nformation I ndiCates conpresse

high ¢thrmgbeygeaiated Hﬁf@vm@ionézdmih@ S’?BCsmuaml ifratagy. one
(00 PfS enbogi Menis . ggsl%ln ag\’ﬁf&?} Snd &eembodlments 62-93, wherein the

high throughput-related information indicates L-SIG transmit opportunity

protection.

[00129] 95. The system as in any one of embodiments 62-94, wherein the
high throughput-related information indicates a PCO capability.

[00130] 96. The system as in any one of embodiments 62-95, wherein the
high throughput-related information indicates transmit beamforming capability.
[00131] 97.  The system as in any one of embodiments 62-96, wherein the
high throughput-related information indicates fast link adaptation.

{00132] 98. The system as in any one of embodiments 62-97, wherein the
high throughput-related information indicates implicit feedback.

[00133] 99. The system as in any one of embodiments 62-98, wherein the
high throughput-related information indicates CSI feedback.

[00134] 100. The system as in any one of embodiments 62-99, wherein the
high throughput-related information indicates use of a zero length frame as a

sounding frame.
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hi gh t hroughput-related information indicates inplicit

bl ock acknow edgenent request by asserting nor nal
wachimansmidgenent of a MPDU aggregated in a PSDECT/US2007/005557

[00117] 83. The syst emas in any one of enbodi nents

62-82, wherein the high throughput-related information

i ndi cat es | ongNAVreservation with CFend for

NAVr el ease. [00118] 84. The systemas in any one of

enbodi nents 62-83, wherein the high throughput-rel ated

[001i35f or maig N Tﬁ@sm@&sﬁﬁﬁﬁyeﬁb of @HBsdibR¥es 65.200f WhRErein the
ystem_as_ 1 n any one of enbodi ment s

85. . Th
hxgl%%rg&g %%F‘é??ﬁ%t ¥dommation I‘ﬁ‘%‘&@fﬁﬁ GelPEatienesupRATS: mat i on

[001gafli cat es2 Mk HR6EH 259N Gn Bﬁ@&?&hb&ﬁmemgsﬂéﬁ%é%m the
i n.any one of enbodi nments 62-85, wherein

high ghrepghnntrelated daforapaiion ripgiraterdrevaree dl@@n;wg FrRpert of

respf@,gg@pg thaytrahgg;ﬂ] 87. The systemas in any one of
nbodi nents 62-86, wherein the high throughput-rel ated

[001|3Rﬂ or med9%n Thessshenasip apyans phembodimene62d8Ri wheneinthe
hlglpéhl%Qgﬁﬁgt—flgaMdzuﬁ'&mgﬁhﬁ 1&&%]&112%?% E&eﬁt}f&%em as in

one of enbodi ments 62-
[OOW ough}4-- r'%h%nwéemrﬂ’sen BEY 086 of emb@chmt%ﬁ%dﬁ‘e’l wherein the

STA“’EQM‘H&“ hn@n€ngl Qﬂ&ﬁuéﬁw!en@ trﬁg&‘ct{gr%ﬁ od %é%grg%é]t? V\%}n@eg and a

e systemas I n any one of I ment s
normpbrapggefian dHgngdependandled i nf ormation indicates R FS

t ect
[00][%{%0 di rr%(?ﬁ]s T}Q&%}g%ﬂer el ngt% ﬁéxﬁéﬁﬁ&% ougﬁﬁﬁito QF‘SP&E‘“%*‘*
STA gﬁl@rﬁﬁsua@d sends @apsﬂ)lgwbmasummmmpemfpmn ek@pdedrange
sapn any one of enbodi ments 62-90,
and ere| n éﬁ% hlmaﬁA%roughput -rel ated i nformation
[00549dii cat R6.PSFFe sygienR8p iBanyTome of sbodiments 6310onturther
comghsﬁ{g)gq{e%g{'ﬁ n?%nagg]eméﬁfeé'n%@ cloﬁ?lgured to obtain current status
information of the STA and the AP regarding high throughput capabilities,

features and parameters and selectively enable and disable at least one of the

high throughput capabilities, features and parameters of the STA and the AP.
[00141] 107. The system of embodiment 106 wherein the network
management entity is included in the AP.

[00142] 108. The system as in any one of embodiments 106-107, wherein
the network management entity, the STA and the AP communicate via a layer 2
communication protocol retrieve the current status information.

[00143) 109. The system as in any one of embodiments 106-107, wherein
the network management entity, the STA and the AP communicate via a layer 3
communication protocol retrieve the current status information.

[00144] 110. The system as in any one of embodiments 106-109, wherein
the current status information is retrieved through ‘a poll.

[00145] 111. The system as in any one of embodiments 106-109, wherein

the current status information is retrieved through a periodical reporting.
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hi gh t hroughput-related information indicates nultiple
TI D bl ock acknow edgenent. [00127] 93. The system as
wono@ang3®ne of enbodi ments 62-92, wherein the RCQWS2007/005557

t hroughput-rel ated i nformati on indi cates STBC contr ol

frames. [00 128] 94. The systemas in any one of

enbodi nents 62-93, wherein the high throughput-rel ated

information indicates L-SIG transnmt opportunity

protection. [00 129] 95. The systemas in any one of
[ooemyodi NngaRs GheBfstehRE & ngﬁegfgﬁbfohﬁﬁf‘ﬂﬁplﬂﬁ i@é &Wﬁ&em

i nformation .indicates a PCO capability

the eypreny statms jaformaiiop léﬁ'étlé?"eéh@o%ﬂ HBrfokicged %an%Ter ei n

[0otdw hi ghlghr?ﬁg@@é{‘éﬂ &l 8t ﬁﬂy 'OHEQ? BR{bo@nbA - £82, wherein
transmt beanfornii n%ca pab 00131] 97. The
the agtyerk managempptandi fﬂé?rﬁa—‘eﬁ ﬁnﬂttéxee%zP gemnwmcetmusm an
sNipgh t hroughput-rel ated i nformation indicates fast
| i nk adaptation. [00 132] 98. The systemas in any one
[OOW]enboaRﬁe nf'§e g¥stem asirepny aoeef emibgiments 106-112, wherein

the thMkBHha%&@ﬁ@&ti ﬂ{é@fA ARa'thd A%ﬁﬁnhﬂﬁhjcé:ﬁé?g SNMP-

f eedback e systemas 1 n any
likegnessaeaeivkersin 8N &mesgaaeqm emcgnsulhmsugmufz frahes byl the
f | I T
AP fobyidEthisR{bol BAllveBh Bie GFh LPERALS Q@Q%géh teDback il forth

systemas in any one o
intop MR messagnsin the ARtfertransmismion bﬁwmduthaﬁé’sanﬂs@eofetwork
WoTgrens frams as a sounding frane.[00135] 101. The
t
ma&fése%érn as Ftn any one of enbodi nents 62-100, wherein
[00#% hi gAlBhr Bhgispetens a$ in ady one of pebodimentsi 16 £12, wherein
HRRQT 0 e

the B o AR gy e S Hea (HIAP SR ARald Bl 1P
uLm‘tshroughput -related information indicates reverse

[0o1H0ieCt | §16SUPREetRin LEGPIRY She 1 RBalh AN f)6-112, wherein

the status information is collected via databases implemented on at least one of

the STA, the AP and the network management entity.

[00151] 117. The system of embodiment 116, wherein the database is in a
form of an MIB.

{00152] 118. The system as in any one of embodiments 62-117, wherein the
current AP and the target AP belong to the same ESS.

[00153] 119. The system as in any one of embodiments 62-117, wherein the
current AP and the target AP belong to different ESSs.

[00154] Although the features and elements of the present invention are

described in the preferred embodiments in particular combinations, each feature
or element can be used alone without the other features and elements of the
preferred embodiments or in various combinations with or without other features
and elements of the present invention. The methods or flow charts provided in
the present invention may be implemented in a computer program, software, or
firmware tangibly embodied in a computer-readable storage medium for

execution by a general purpose computer or a processor. Examples of computer-
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[00137] 103. The systemas in any one of enbodi nents
62- 102, wherein the high throughput-rel ated
wonbwrwsi on i ndi cates antenna sel ection. [ 001B8T/UsR7/005557
The system as in any one of enbodi nents 62-103,
wherein the STA generates and sends neasurenent
reports for an extended range and a nornmal range of an
AP i ndependently. [00 139] 105. The systemas in any
one of enbodi ments 62-104, wherein the STAgenerates

readdlsle std1dge Qné‘cﬁﬁﬁisﬂﬁﬂhﬂ%%sﬁéraﬂm& nd SR (H), aanrandom access
and a normal range of an AP. [00140]

O TN I A W 2

maéﬁutid‘lﬁied@@ @Dbhsdsnﬁat&'ﬂhﬂtﬂmkdﬁﬁg Wo%lhbtcﬁsks (magneto-
confiqured to obtaln current status i nf ornmation ﬁn
opti§e e and apiral papdie ichi asr CDARONG eks, Gadeiital vemntile
dissq@wmgs and paraneters and sel ectively enable and
di sabl e_at | east one of the high throughput
0015} api | Suitable progessoss inghade, hvavrey of exarnplaa gmr@lrmlrpose

prodeRSor\B. sleBidl ﬁ%}pés%mérézgoﬁ YR PR io AL IR0E, 218 tal signal

wherejn the networKk nanagenent entity is incl’ude
progeggor (ISPl g pipralitypf W@WS@S@M%QD&*wramrednecrgprocessors in

assERA6Hh ¥BIH 8 D'@Lﬁc&‘ya ct‘ﬁﬁ?&ﬁé ) abRfer G Iter! Bﬁﬂgzﬂ.ﬁﬂéSpeclﬁc

entit the STAand the AP cdmunicate via a
Integy Pirguits ﬁA&Qﬁ)oE@ld ngmmabhé}mrmﬁys @TE@AS) circuits,

any! 18 A sk hAIARLdRPaCTNE, AP LM ASlindlly One of

embodi nents 1 ereint rranagerrent
[001a4| t v, APRoceSEaRiniassesiahionopinsaftware mvaybeuse torin@lement

a raam&ﬁ&%y' @Qn@eﬂie‘?‘?&l u%%ﬁjv@ﬁ%lés? %racdélﬂ:f péce%eaéxﬂi? (W'f[‘RU)

i nformati on 00144 emas I nh any
use?émm@ww@o@rmaal hhse %‘laihlopheacbg mebwbrkstcaitudler (RNC), or

any! RS SRLOR! STREWIRYE Il 52BLLAD U BOL AR Y rbatutes,
The systemas_in any one I Men 0
implgraented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.

* * %
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the current status information is retrieved through a
peri odical reporting.[00146] 112. The systemas in any
woneo7ab3®mbodi nents 106- 109, wherei n the curr eRCTRAISA0AH05557
information is retrieved in an un-solicited nmanner.
[00147] 113. The systemas in any one of enbodi nents
106- 112, wherein the network managenent entity, the
STA and the AP comruni cate using an SNWMP. [00148] 114.
The system as in any one_of enbodi nents 106-112,
wherein the network man&dedd®® entity, the STAand the
What is DBRmedaIni cate usi ng SNVPl i ke nmessages, wherein SNWP
nessages are encapsulated into L2 frames by the AP for
1. t r afs nis sWivelesst wemuﬂmeaﬁﬂiﬂaly‘stdm A&Iadmgrainslleastedme high

throughpRRna Rl PP ST and aebiedt SsPRehaHtsaRbled station

(STA), a 88thdd/ forl fHededaic I&%@é@t@% twnémmpﬂ%npé current AP to a
enbodi ments 106-112, wherein the network management

target Al’eﬁbetlyeth%cmrsﬁmgt he AP communicate using IP units.
sai 2 st ShR LA LB S AN Bl BRI IER hroughut-
enabled AlPa:orhihahé)&ﬂSng gk thnéwghput-edlated st forneatidn;tdied STA,
mana ntity. [001 117. .
saifyigt @;?é? e drebsERRERR: HEbIRY ST R Sming tyapsition to
said targéﬁh@ﬂt@fr@u@hpﬁ@ MaBled Medmthér é&nﬂ%ﬁﬁt&? Ig?l tHP¥ughput-

one of enbodinents 62-117, wherein the current A
related infoemesiomet AP bel ong to the same ESS. [00153] 119. The

systemas in any one of enbodi nents 62-117, wherein

the current AP and the target AP belong t o different

2. ESS%e[rﬁ@ﬂl‘&#i o1&l dghhétetn tleahiglethaghphtrehited dfiformation is
nvention, are
commumcatedD (rifrse%t y lloetyweer{ said {ﬁgh throughput-enabled STA and said target

high throughput-enabled AP.

3. The method of claim 1 wherein the high throughput-related information is

communicated via the current AP.

4. The method of claim 1 wherein the high throughput-related information is
included in at least one of a beacon frame, a secondary beacon frame, a probe request
frame, a probe response frame, an association request frame, an association response
frame, a re-association request frame, a re-association response frame, an

authentication request frame and an authentication response frame.
5. The method of claim 1 wherein the high throughput-related information is

included in at least one of a data frame, a management frame, a control frame and an

action frame.
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described in the preferred enbodi ments in particul ar
conbi nati ons, each feature or elenment can be used
waleraosiot hout the other features and el enent spPot/uSh®7/005557

preferred enbodi nents or in various conbinations with

or without other features and el enments of the present

i nvention. The nethods or flow charts provided in the
present invention may be inplenented in a conputer

pro ram software, or firmware tangbrly enbodied in a

emethediaftlaimlovhgeeinshe igh dhraighnutitehated information is
e or. Exanpl es of
mcludedqgr]ﬁ{?%ﬁ@é% a%‘lﬁle'cig{%r‘%1 Jeglq gdgg%glgsﬁa ude a read only
menory (ROM, a random access nenory (RAI\/p a
nenory, sem conduct.or evi ces,

r eg| ter a h
¢ Tlethed o R lagh mlerths#nijalaﬁaﬂaﬂr ted information is
mcludedriﬁrmyﬂbm 03Kk FAIRKE & gaaha%ldmge %aeél and optl cal

medi a such as CD-ROM di s versatile
d| sks (DvDs). [00155] Suitable processors include,

8. our pofsee)p()r occliegf cl?.n%eﬂgg}ﬁgeéﬁ%fngg%eh | og:gg}ga g Qfﬁg %ozﬂmatlon is

included$h @b dagironeefsomneabeymeit pllot Hlanhy, Hf AP channel request element,
m CrQprocessors, one Or, npre ni croprocessors in
an AP clé%%% zanogh el mant, moeighber rapeism%ms‘é rfrarate a neighbor report
responser?r?.‘ér%lc ?{"ﬁ%%gtﬁﬁ' reﬁg?{'é g&‘é"%%&rlamm t & &dreport response
element.(FPGAs) circuits, any other type of [ nt egr at ed circuit
(1C, and/or a state nmachine. [00156] Aprocessor in
association with software may be used to inplenment a
9.r adiThd ﬁﬁﬂh'@dl 6§clairaNSwhkrah thehids ehidhghphitt:d) £58 information is
transmt receive unit (WRU), user equipnent (UE),
includediipign FEEE $02d lymelatnd signalingmesrnge.control | er
(RNC) , or any host conmputer. The WIRU may be used in
conjunction with nodul es, inplenmented in hardware
10and/Bre sethodofclabnchwherdinthobigh throtiglgmtamd®ied information is
dul e, a vi deoggone a .speaker phone, a vi brat

included |, 4fc ledtg BBEIGH 8 JORPEPE RARAESIPRT GFISPEh frime, a roaming
managerhbANBSRI4E blerBe RS dhify ReddSenerft ﬂ%@iﬂgﬁﬁg flanfe, and a roaming

management response element.

11. Themethod of claim 1 wherein the high throughput-related information is
IEEE 802.11n related information.

12. The method of claim 1 wherein the high throughput-related information
includes at least one of availability of IEEE 802.11n services, availability of block
acknowledgement (ACK) resources and pre-setup of block ACK agreements, setup of
aggregated medium access control protocol data unit (A-MPDU) aggregation

parameters, availability of power save multi-poll (PSMP) service, availability of
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Bl uet oot h(r) nodule, a frequency nodul ated (FM radio
unit, a liquid crystal display (LCD) display unit, an
wonrganios29l i ght -em tti ng di ode (OLED) display URCT/US2007/005557

digital nusic player, a nedia player, a video gane

pl ayer nodul e, an Internet browser, and/or any

W reless |ocal area network (W.AN) nodul e. CLAI M5 What

is clained is: 1. In a wirel ess comruni cati on system

i ncluding at | east one high throughput-enabl ed access

automatidisiviér $aARd) dalivira (APSINisevise Anglparamtghp Fvadlelpligoot extended

station (STA),..a t hod. f Qr, enhanced basic service set
range seryigggn PXﬁQFA‘%’FIbW ??‘iﬁﬂ%%\“bgﬂiaeﬁ?teﬂp toa target AP, the
nmet hod conprising: said at | east one high

t hr oughput - enabl ed STA and a_target _hig . .
13.t hr'Bagnpethedatfictaimn wherrini thathigh thr thpuf-related information

; Lhroughpute rel | | O bk ¢sdi@Rskh @Rfoughput-

includes %H&%W%‘ﬁf@ﬁg&? hgﬁg%lrﬁé%@kbgﬁ?gg %gﬁgﬁa BSS T r an%i tion gnp

enabled ST 8addsdidtgegettigh throaghpoutterakded &P.AP based on the
communi cat ed hi gh throughputrel ated i nformation. 2.

The net hod of claim lwherein the high

thr LdE Al £8n ING RSt tHe highcirsughpatedlated information
14’di r?gtglqg etween sai d hi gh throughput-enabl ed, STA

and .
indicates saifthrharaggregaghntformaghihat alaws ctzerpEagonTefmyttiRlg medium
Q i e 08 LAk ah 3 £l ice data unit
acsess cofpet AT DT BEALAMIE UL IRUOT 1 bt hcRe sorvice o
(PSDU). et hod of claimlwherein the high throughput-related

information is included in at | east one of a beacon
frame, a secondary beacon frame, a probe request

157 I afBe RPLAPSET HISSRON drbRTBhe BiklRSisRtighiputirel etpdeisiformation
framg, an associ atlon response frame, a re-associati.on i
indicatesr £ fueste dg@mpeationr forassiothat pdeweeagsirgation gt muliiple medium

access cq%ié%gﬂbglié ﬁé«%&_iéee Ues Lud 18 RISDT SNin2 HhE EA € FroBtol data unit
(MPDU).

16. The method of claim 1 wherein the high throughput-related information

indicates a block acknowledgement mechanism.

17. The method of claim 1 wherein the high throughput-related information

indicates an N-Immediate block acknowledgement.

18. The method of claim 1 wherein the high throughput-related information
indicates an N-delayed block acknowledgement (BA) including a no acknowledgement
on a BA or a BA request (BAR).

19. The method of claim 1 wherein the high throughput-related information

indicates compressed bitmap block acknowledgement.
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5. The nmethod of claim lwherein the high

t hroughput-related information is included in at |east
woneo7ab3@idata franme, a managenent frane, a CORCT@IS2007/005557

franme and an action frame.6. The nethod of claim

Iwherein the high throughput-related information is

included in an | EEE 802.Hr related signaling nessage.

7. The nethod of claimlwherein the high

t hroughput-rel ated information is included in an | EEE

802. 11k rel ated signaling nmessage. 8. The nethod of

20° | ai ’ﬂ:g ﬁ%ﬁ‘%@%ﬁ%ﬁb@é’%ﬁﬁ?ﬁgﬂg gﬁgiftgﬁtléﬁa%kfglét—related information

I'nf orima
indicatesTedaslédtent blotck Ot adltrédRledpond¥niC N3BRAESY EWyeStasserting normal

el ement n AP channel report elenent, a neighbor
acknowl?i&fé??n# @3 (7 gpediHTacossh cdogriBely (Méfor protespbodgsa unit (MPDU)

[ . ) l enent, and a

aggrogatblifty phyBftadBONicl BRE Ll PSR C T At hod of

cl ai m 1wherein the high throughput-related information
is ifcl ud i,n.an .|l EEE 802. H rel at ed signal i . .
21,5 Do B oa b i S erein the igh e P Peclitbeg information
indicated Th@uektRedrid Aldiatibn VALFENAVY deselrtistd /4th BolentRiAStree (CF)-

ne of a roam ng managenent request frame, a roam ng
end for N?‘%ﬁa@‘éﬂ%?ﬁ request el ement, a roami ng managenment

response frame, and a roam ng managenent response

el ement. 11. The nethod of claim lwherein the high

22 hr dligd paethodlofichdn bfvohemtinthe
A informtjon. .12.. The t hod of
indicates PRRSTRI IirdaTe) o
one of availability of |EEE 802
avai |l ability of block acknow ed

3and Phemetheg ofrlainpd wiaareinghe
indicate (K

save

—_—y

gr ega
mul ti-poll (PSMP) service,
of a saye delive

245z s Brethol phEleis L porsin Shb

‘informati on i ncludes at

itdgh ERFodgpirirslated ftformation
claim1l wherein the
| east
.H n services,
ement (ACK) resources
guightthro@nmpt-mlated'information
data unit

' I
B HopaF AL APRES RS OO BoRbP aver T of power

availability

(APSD) service and. . .
dnighghroughput-related information

indicates reduce multiple-input multiple-output (MIMO) capability.

25.

indicates mechanisms to manage coexistence of 20 and 40 MHz channels.

The method of claim 1 wherein the high throughput-related information

26.

indicates channel management and channel selection methods.

The method of claim 1 wherein the high throughput-related information

27. The method of claim 1 wherein the high throughput-related information

indicates reduced inter-frame spacing (RIFS) protection.
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range service, and availability of certain data rates.

13. The nmethod of claim1l wherein the high
woOhoaugbmpout - rel ated i nformati on includes at | eaeT/uUSB®7/005557

of capabilities, features, and paraneters of said high

t hr oughput enabl ed STA and said target high

t hr oughput - enabl ed AP. 14. The nmethod of claiml

wherei n the high throughput-related infornation

indicates a frame aggregation format that allows

28aggridisamieshodof nl.‘a,im ivehenedi lﬁhe high §br@_cghptd1—re(lm information
indicatesgé%fgﬂﬁ%lfld@bégﬁi‘bﬁs (MPDUs) in one physical service

15. The nethod of claim1l wherein
the high throughput-related information indicates a

fra aggr tion .format that all ows aggregatiqn of. .
20l (15 B BER G CLREbA YRR bhe piBCPhSeiRIEe-FRlpted information
indicatesiigﬁ\ifér gMI(Si%I?Q{bFIaW)Ot ocol data unit (MPDU).

The net ho wherein the high
t hroughput-rel ated i nformati on indicates a bl ock

ackngw ed n chani,sm .1 h thod of, cl.ajm 1 .
305 N3HL SRR RGN STUS i oo TG PR AN - AL aormation
indicated Ml Eiple sraafichdentiBdr ATEDP bk fciciivleadeniapit . 18.
The method of claim1 wherein the high

t hroughput -rel ated infornmation indicates an N-del ayed
101 ocgg, e il ' - i i
BT krial S EodHURIIRE iRdtbih PR WEH I Folifhpyy,relped ipformation
indicatesspavedinfe klogkroding (3 EBE) chatiul ghamlesoughput - r el at ed
i nformati on indicates conpressed bitnmap bl ock

acknow edgenent. 20. The nmethod of claim 1l wherein the

320i gITH A utBbE W clAhdl 8ehérdiR tABHISA thich b @S rdlBPd Gifbrmation
. bl ock,  acknowl ed%g)gent r equest bé assertlég nor mal )
indicates; apiigh gdmonghput o (Y signad cBsld (dnflE) frmemit opportunity
tectiopr ot ocol data unit (MPDU) aggregated in a physical
protec 10ger vi ce data unit (PSDU).

33. The method of claim 1 wherein the high throughput-related information

indicates a point of control and observation (PCO) capability.

34. The method of claim 1 wherein the high throughput-related information

indicates transmit beamforming capability.

35. The method of claim 1 wherein the high throughput-related information

indicates fast link adaptation.

36. The method of claim 1 wherein the high throughput-related information

indicates implicit feedback.
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21. The nmethod of claim1 wherein the high

t hroughput-rel ated i nformation indicates | ong network
wabkbaraaszoon vect or (NAV)reservati on with cont eRCT@S2007/005557

free (CF)- end for NAVrel ease. 22. The nethod of claim

1 wherein the high throughput-related information

i ndi cat es physical |ayer |evel spoofing. 23. The

nmet hod of claim 1 wherein the high throughput-rel ated

informati on i ndicates nultiple-input multiple-output

37 M (Khe perbed oi¢lainel whereinsha bdgh threughput-yeleted information
s 1. ' hpuL-re i ation indi cates
mcicaod Q5 A SpE0R | ippBL e on 0
capability. 25. The nethod of claim1l wherein the high

throughput-rel ated i nformati on i ndi cates nechani sng, to .
3%@5@6 Q@&péé i vherein tﬁe_&mb throsiapat-relgtedripformation
indicated™84d10fa 9brs IGGENLEMRES 85 B diifndihgTrddeoughput - rel at ed

i nformati on 1 ndi cates channel managenent and channel
sel ection nethods. 27. The nethod of claim1l wherein

he i gh rQughput - rel at ed information i,ndi cat.e . .
3% o iator o s 1 3eRbRIn ¢ Re B shilusifu iR gted jpformation
indicated@iliindtivn shppsptlwherei n the hi gh throughput-rel ated
information I ndicates green field protection. 29. The
met hod of claim 1 wherein the high throughput-rel ated
j nf ' J g : s DLt .
40,0 RE ARG cFAr 1, PRAREpSALBEH it tolb ol Hformation
indicates revensth directionasuppdm fof resporaterisndiatzatrenisfed. t i pl e
traffic identifier (TID) block acknow edgenent. 31.
The nethod of claim1 wherein the high
41 hr chighidthodloFicheinh NfWhéRdih @he High GBI SSglsPas-felaté® information
L. bl ock coding (STBC) control frames. 32. The nethod of
indicates pRteRTEA SRlEFEPR- t he hi gh t hroughput-rel at ed
i nformati on indicates non-high throughput (HT) signal
field (L-SIG transmt opportunity
42. The method of claim 1 wherein said high throughput-enabled STA

generates and sends measurement reports for an extended range and a normal range of

said high throughput-enabled AP independently.

43. The method of claim 1 wherein said high throughput-enabled STA
generates and sends a combined measurement report for an extended range and a

normal range of said high throughput-enabled AP.

44. The method of claim 1 further comprising:
a network management entity obtaining current status information of said high
throughput-enabled STA and said high throughput-enabled AP regarding high

throughput capabilities, features and parameters; and
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protection. 33. The nmethod of claim1 wherein the high

t hroughput-related i nformati on indicates a poi nt of
woami7rios29and observati on (PCO) capability. 34. PThAis2007/005557

nmet hod of cl ai m 1lwherein the high throughput-rel ated

informati on indicates transmt beanform ng capability.

35. The nethod of claimlwherein the high

t hroughput-rel ated i nformati on indicates fast |ink

adaptation. 36. The nethod of clai m1lwherein the high
the nﬁgvz@trmane@lem@et enfity selervelyrnaldingandpslisabling at least one
. [
of the higt I HARRRRY cap AR Roaiilret AU R oot B A0 el Mpquehiout-
enabled $SHA@amhsaidrhighShrobghghaaaabiéd Athe nmet hod of claim 1
wherein the high throughput-related information
i ndi cates use of a zero length frane as a soundi ng

45{ ramBe A2thdACMBIRAM 4Af wHRbA Ih¥NRisidtid g finent entity is

hroughput -rel ated i nformati on i ndicates calibration
included iwy gpist highthronghpudtémablefl APai m 1 wherei n the high
t hroughput-rel ated i nformati on indi cates reverse
di rection support of responder's data transfer. 41.
46 The Tet inethed of lchaith YU4vvdieesinh tHenbiwbrk management entity, said

bigh throughgut RGRbIsbS T eadSeHbILEH EIOHBRPE TG IP% Adarermppgicate via

a layer 2 CBRRHAARMIANBRIUBEISTArIRRYIR & réhfsERNEIn IR 4EEHENT
reports for an extended range and a nornmal range of

sai d high throughput-enabled AP i ndependently. 43. The
met f i wherei h sal d,hi gh t hroughput - enapl ed. .
47 tl%% et l}é‘ o'inci‘ ith A wgleg%%Tl}]eege%%xgﬁ ?ﬁel}'ﬁlg)ag Fpglty, said

STAgenerates and sends

high throlughpat-etvabtedi BT A andsatdHigh tloroiighpitngtabléd P Gominfilinicate via

t hr oughput - enabl ed f\P. ) ) )
a layer 3 communication protocol retrieve the current status information.

48. 'The method of claim 44 wherein the current status information is

retrieved through a poll.

49. The method of claim 44 wherein the current status information is

retrieved through a periodical reporting.

50. The method of claim 44 wherein the current status information is

retrieved in an un-solicited manner.
51. The method of claim 44 wherein the network management entity, said

high throughput-enabled STA and said high throughput-enabled AP communicate

using a simple network management protocol (SNMP).
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44. The nmethod of claim1 further conprising: a
net wor k managenent entity obtaining current status
wonbarwsdi on of said high throughput-enabl ed SPATAIS2007/005557
sai d high throughput-enabl ed AP regardi ng high
t hroughput capabilities, features and paraneters;
andt he networ k managenent entity sel ectively enabling
and disabling at |east one of the high throughput
capabilities, features and paranmeters of said high
52t hr Glghmetbod bif ethiST Adneheaeith thghetwodupmmageanaht edtity, said

high thrq%ﬁﬁ%’belgﬁf$?§dggii %a%#%%%%;%ﬁbqgé%kcommunicate
using sinhpleOn@iviric fRakigedh Mt pﬁocﬂh@m@fm@ds@ﬁ_@bﬁ%herein SNMP

erein the network_nanagenent entity, said

messageg aro ggspnsulatedinte SRfnamnesmby said ﬁxighrtmgﬁgh;)géﬁasb&ﬁ AP for

. C l.Cal:er i [ [ .qt I
R L Ly pe—
enabled AR hood ofrackkited 4Badk esed nfortle imtd WEBNMPanagsages in said high

entity, j i gh throughput - enabl ed, ST said hjgh
throughei B CA o ah P AP R PUAES 591k Daeh dparagloput-Enablod AP
and the WO mahhgBnRi@legdly retrieve the current status
i nformati on. 48. The nmethod of claim44 wherein the
current status information is retrieved through a
pol I, 4 f._elaj 4 ' rrept .. -
5900 T BB PR 0 WAL s IORCEHE s ovity, said
high throwgiopii-egabled STAcandt¢uid kighc tlatonghputhatsbledt AP communicate
] current stat information is retrieved i.n an
using In{ganebProiopRk IRARAIS- 51, The method of cl aim 44
wherei n the network managenent entity, said high
t hr oughput - enabl ed STA and sai d hi gh
54t hr Hhhmathed 45| cdeim @ 4cwiherein the statiugdnforgnatiba is collected via
tocol .G SNWP),. 52. . The netho . 11s
databasedHHIbih IRE R H ol AlGast R bRbign TP 8 g, seia migh
throughphitedn dbled Udh puid- HeehéBoorkl M atigenadnt nigty.
t hr oughput - enabl ed AP conmmuni cat e

B5. The method of claim 54 wherein the database is in a form of a

management information base (MIB).

56. The method of claim 1 wherein the current AP and said target high
throughput-enabled AP belong to the same extended service set (ESS).

57. The method of claim 1 wherein the current AP and said target high
throughput-enabled AP belong to different extended service sets (ESSs).

58. A wireless communication system for enhanced basic service set (BSS)

transition from a current access point (AP) to a target AP, the system comprising:
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usi ng si npl e network managenent protocol (SNWP)-Iike
nmessages, wherein SNMP nessages are encapsul ated into
wO20d7r1@sms by sai d hi gh throughput-enabl ed AP POT/US2007/005557
transm ssi on between said high throughput-enabl ed STA
and said high throughputenabled AP and transl ated back
and forth into SNVMP nessages in said high
t hr oughput - enabl ed AP for transm ssion between said
hi gh throughput -enabl ed AP and the network management
at daast pnesblgfrnérmghpdt-ehablai AR configuered toheomanunidate high

I sai,d hi gh t hroughput - enabl ed STA
thmughpgﬁ(feg%ﬁnglnﬁfgﬁ %#’ha ut enabl ed AP communi cate using

at lenise blﬁ&thlrg&wﬁ‘ﬁﬁlghbhf’)anublé&staﬂbn (BeAyesdfacuid 153 @infnunicate
4 whereiin the status information is _collected v

high thrqapa&han&s@% tethindpemediproand pertarse aoRSSoiragsition rcfg {he target AP
I nabl ed AP

based on L1 4RI R SEA SR LRy o 0

clain154 wherein the database is in a formof a

ement |nf rmtl ase . . . The metho f .

591 | o WO YRIGRLY FLE T ST hetrin Kbe Dl Shrop gt st Ateghinformation
is commdxﬁf:@t&f'ﬂ%cﬁ&&iﬂt%eﬁﬁ;h‘é&k@ﬂgaﬂ& thé eastAPxt ended

service set (ESS). 57. The nmethod of claim1l wherein

the current AP and said target high throughput-enabl ed

AP i {

605, TR P S AL SRR ERIRI IAgh thE A M information

is commwEcatabbsioreiBE®) SillAaaadtthertairgenAX eiar thenturenb 9P.

point (AP) to a target AP, the system conpri sing: at

| east one high throughput-enabled AP configured to

61COoMMHE S@itentbaih GBUghetsinitble Q’IIF thibd @FhBhi-8élatéd thformation
at. | east one high throughput-enabled station

is includedsrpg klagst goe efathsasemdfipmed segy ryrheee@th fiarne ¢ prohg request
faune, L BBl e RR-RCLA 0 B8 R, e B 8y 638 voponse

frame, a nfemsacdiebion request frame, a re—assocmtlon response frame, an

authentication request frame and an authentication response frame.

62. The system of claim 58 wherein the high throughput-related information
is included in at least one of a data frame, a management frame, a control frame and

an action frame.

63. The system of claim 58 wherein the high throughput-related information
is included in an IEEE 802.11r related signaling message.

64. The system of claim 58 wherein the high throughput-related information
1s included in an IEEE 802.11k related signaling message.
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59. The system of claim58 wherein the high
t hroughput-related i nformation i s communi cat ed

wdi2oEans21 bet ween t he STAand the target AP. 60PCTHS2007/005557
system of claim 58 wherein the high throughput-rel ated
information is communi cat ed between the STAand the
target AP via the current AP. 61. The systemof claim
58 wherein the high throughput-related information is
included in at | east one of a beacon frane, a

65 s e c AhgRyptomanisiaim Sdvvherein the higly thsoughputerelatest stfermation

is includd§3RCRP eagtagﬁé oF'h & a(r)sg#g%ﬁegﬂr éﬁgﬁ 3%%?{3: %gnﬁAIgghggpel request

assocl atl on response

element, GhaAP, chiariitela®poet eletdnht; asdghBof Fapdrt @yuest frame, a neighbor
aut hentj cation request frane and an_aut hentication

report reppani, {EAINE, B neghborneenoyt repnsst elementgapAer arqishher report
response Bléflehflr oughput -rel ated information is included in at

| east one of a data franme, a nanagenent frane, a

control frame and an action frame. 63. The system of

cl akm 58 erein the high through -rel ated . .
661 ot GRS & TR ST 8¢ BB S5 ufhiitrelptied information
is included] nahi IREESEAYev rolhted Regsaishe Mhédsagledai m 58 wherein
the high throughput-related information is included in
an | EEE 802. 11k rel ated signaling nessage. 65. The
Sys . - A5 .
T Tt e o 1 Okt 1o g B IR fhirmation
is includedasupénleast pineovf far aomping MBRneganeelt reguestt frame, a roaming
el etment, n, AP channel report el enment, a neighbor d .
managenyerihevies] SRR} A RP AT gRASP I} g P DPRe ALY and a roaming
managenidiiBaspdnieiedbientr eport request elenment, and a
nei ghbor report response elenent. 66. The system of
cl aim 58 wherein the high throughput-rel ated

e, TP al 3106k 85400 BB AR AR normation
is IEEE 80%:1hngieldtedondbputtioal at ed i nformation is included in

at | east one of a roam ng managenent request franme, a
roam ng

69. The system of claim 58 wherein the high throughput-related information

includes at least one of availability of IEEE 802.11n services, availability of block
acknowledgement (ACK) resources and pre-setup of block ACK agreements, setup of
aggregated medium access control protocol data wunit (A-MPDU) aggregation
parameters, availability of power save multi-poll (PSMP) service, availability of
automatic power save delivery (APSD) service and pal"ameters, availability of extended

range service, and availability of certain data rates.

70. The system of claim 58 wherein the high throughput-related information

includes at least one of capabilities, features, and parameters of the AP and the STA.
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managenent request elenment, a roam ng nmanagenent
response franme, and a roam ng nanagenent response
wehkeimans29168. The system of clai m 58 wherei n t ReThiS2IW7/005557
t hroughput-related information is | EEE 802. H n rel ated
information. 69. The system of claim58 wherein the
hi gh t hroughput-related i nformati on i ncludes at | east
one of availability of | EEE 802.H n servi ces,
avai |l ability of bl ock acknow edgenent resour ces .
T1and Thesystamrislaipn g8whenein h@ ﬂgrmséf -#lated information
. . t p i .
1n§1cates(a%_g:PM%%% %aggé%gr egia{ﬁ ?&‘fﬁon p%l?gl‘rfr:gl{]épg{avs é%%% 1&95? r#mgg%grmedmm
access controd (MAC) ppotdco] A8kPurdty (MR Uaixi bablphys;caif service data unit
(PSDU) aut omati c power save delivery (APSD) service and
"paraneters, availability of extended range service,
and availability of certain data rates. 70. The system

of claim58 wherein _the high through ut-rel at ed
72i nf dhestyisbem of clajae §8avherean the higl threyghpy #—rt?le&ed information

f a P
indicates 5 asl%&e&r%%o g%%%a@%%e%tz Itl?}aflti %ngxﬁflggﬁég%lgtgﬁa ? t 6R-|ig§ned1um
access comlhf'cdr (MAICInsenvice: atada wnits AMSBEL) emadne iVEAT rpztotﬁd’m&tdata unit
(MPDU) al l ows aggregation of multiple nmedi um access control

‘(MAC) protocol data units (MPDUs) in one physi cal

service data unit (PSDU). 72. The system of claim 58

wherein the high throughput-related information

73i nd i wstenreiphein f§rebenein the bigh throrghpyti-selsted information
1nd1catesaeggfo%ga§ é&{b dg?H i | ﬁjulém access control (MAC)

ervice i'n one MAC protocol data
unlt (MPDU). 73. The system of claim58 wherein the

hi thro reI ed i nfor at es
Thc T SR CLAaE A T RE oS 456 Pigh LhSnusirint-en afer Sormation
lndlcatesm?whﬁrﬁézﬁabé B%Mﬁ&&%ﬂ%ﬂ g8leaited information

i ndicates an N-i mredi ate bl ock acknow edgenent .

75. The system of claim 58 wherein the high throughput-related information
indicates an N-delayed block acknowledgement (BA) including a no acknowledgement
on a BA or a BA request (BAR).

76. The system of claim 58 wherein the high throughput-related information

indicates compressed bitmap block acknowledgement.

77. The system of claim 58 wherein the high throughput-related information
indicates implicit block acknowledgement request by asserting normal
acknowledgement of a medium access control (MAC) protocol data unit (MPDU)
aggregated in a physical service data unit (PSDU).
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75. The system of claim58 wherein the high

t hroughput-rel ated i nformation indicates an N-del ayed
wohkoewkiozwknow edgenent (BA) including a no PCT/US2007/005557

acknow edgenent on a BA or a BA request (BAR). 76. The

system of claim58 wherein the high throughput-rel ated

i nformati on indicates conpressed bitmap bl ock

acknow edgenent. 77. The system of claim 58 wherein

t he high throughput-related i nformation indicates

78} mp(Tihe gystemcaf clrirm 6% veliersin the higly ébroughrastseerltatenblnformatlon
ST L 5S ont
indicates [f et R FERN BABAR: & T REs H I REEE it idiBhtion free (OF)-
end for NAWV sekmlseservi ce data unit (PSDU).78. The system of
cl ai m 58 wherein the high throughput-rel ated
information indicates |ong network allocation vector
79( Mmees?}%'ﬁé!ﬁdf‘?:[‘ai% 5B WRAEALhE 'Pu ﬁ%ﬁr&.\%@ uteﬂgaiéﬁ information
. NAVrel ease. 79. The system of clalm 58 her el n
indicatesiphyrsiealrlowgh perelspoafiag. i nf or mati on i ndi cates phyS| cal
| ayer |evel spoofing. 80. The system of claim58
wherein the high throughput-related infornation

80i ndiTist s;&teini dﬂcﬂ)du@n Bspmhemhﬁ:he ltﬁgv\lg ﬂihﬂ?ﬁgl(}li;ﬂﬂ\&h@laﬁai\ﬁfformation
es erein the hig
mdlcatest%“i‘i}g w ‘? HF @IM WeX 8Ve-educe

rrultlplelnput mul tipl e-output (M MO capability. 82.
The system of claim58 wherein the high
81¢ hr dlhyreystemedfal @dn5ﬁfvmhmméhe&nghcbhr@gmuﬁmiam‘amformatmn

et MRS RS ROSISE AhuaBenel® MPEISR S, 1,

|nfor matl on i ndi cates channel nmanagenent and channel
sel tion ods The .s m of . cl aim 58 wherein .
82, he 1 ﬁm&?@fm gééwh?%n¥§9 Zaaalaﬁhmpgbwfcaqlegef information
indicates’ ﬁ@@ﬁ%mhﬂé ?d’ nfd %Wher SRAGERA cé BFBD) al bR LBl lsThe

systemof claimb ein the high throug put-re at ed
i nformation

83. The system of claim 58 wherein the high throughput-related information

indicates channel management and channel selection methods.

84. The system of claim 58 wherein the high throughput-related information

indicates reduced inter-frame spacing (RIFS) protection.

85. The system of claim 58 wherein the high throughput-related information

indicates green field protection.

86. The system of claim 58 wherein the high throughput-related information
indicates power save multiple poll (PSMP).
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indicates green field protection. 86. The system of
cl aim 58 wherein the high throughput-rel ated
wonbarwsdi on i ndi cates power save nul tipl e pol PCT/US2007/005557
(PSMP) . 87. The system of claim58 wherein the high
t hroughput-rel ated informati on indicates nultiple
traffic identifier (TID) block acknow edgenent. 88.
The system of claim 58 wherein the high ‘
t hroughput-rel ated i nformati on indi cates space tine
87.bl othewydteryg of SERE® 58 witarein thahish tid®ughpatsyeda e imfformation

.. cl aj,m rejn. the ki t.hrou ut-rel ated
indicates ilﬂ’fdcﬂ%@&r\éﬁjeﬁ #@ng{]eé's&}g@-%oﬁg agEF’BWéﬁ mERE i gnal
field (L-SIG transmt opportunity protection. 90. The
system of claim 58 wherein the high throughput-related )
883 1f SPREDStRMIOEIAE b8 whereimthe high Herasghif-related information
o di j : b system of claim
indicates gga\%\g%{a (ryﬂ(t’ egﬁlag%tg ﬁ%%%ﬁ%ﬁr-gggaﬁ%d i nformati on
indicates transmt beanform ng capability. 92. The
system of  cl ai.m 58 erein.t L gh t hroyghput -rel at ed .
89} SRR PR Al B8 WiRrein e Mg phiughibttoesiadedbintormation
indicates Susheighf threbghH® WIETEidighhE fidldh (LIBXWOhRhsigt adEsbriunity
. information indicates inplicit feedback. 94. The
protectiory st em of cl ai m 58 wherei n the hi gh throughput-rel ated
i nformati on indicates channel state information (CSl)
f eedback. 95. The system of claim58 wherein the high
901 hr Glghyystemeif aledch 58 fwdrerein dhe high thteghma-rdlatedimformation

imdicatesls AL BB 5 SRR AT o R LS o

i nformati on indicates calibration support. 97. The

system of claim 58 wherein_the hi_gl; t hr oughput -rel at ed )
91 nt dheatistrmioiglaim a8 whexein she high thermashmyorelatgd information

indicates rt?éﬂ&?@@ﬂeém?@ﬁﬁiﬁgr %ﬁéﬁﬁi’ty.

92. The system of claim 58 wherein the high throughput-related information

indicates fast link adaptation.

93. The system of claim 58 wherein the high throughput-related information

indicates implicit feedback.

94. The system of claim 58 wherein the high throughput-related information

indicates channel state information (CSI) feedback.

95. The system of claim 58 wherein the high throughput-related information

indicates use of a zero length frame as a sounding frame.
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98. The system of claim58 wherein the high

t hroughput -rel ated i nformati on i ndi cates antenna
weebwanson. 99. The system of clai m 58 wher ei nPCIAISBIDA005557

generates and sends neasurenent reports for an

ext ended range and a normal range of an AP

i ndependently. 100. The system of claim58 wherein the

STAgener ates and sends a conbi ned neasurenent report

for an extended range and a nornal range_of an AP
96.101Thesystemof glaim 28 avhearsén the high th,mmhmlftrr@laf@d information

.3 nt entity configured toobtain current
1nd1cates'3§h?@£ﬁf)ﬁ?§\§%§?€on of the STAand the AP regardi ng high

throughput capabilities, features and paraneters and
sel tively enabl.e d .di sabl e as t he
Thi g bers elaim BB heneda the Bih elé@ﬂaﬁ?w Celfibingormation

indicates Q'tavélth% EFAcds shppoffof &%nnﬁ@?’s%&%ﬁﬂéfey ai m 101

wherein the network managénent entity is included in
t he AP 103. The system of claim 101 wherein the

ghet %1 es n?@r%%?@aurr § gt\nlrltl%x‘em hﬁ]ﬁrﬁ él?ﬂrou Ii)pu(t-relftted information

conmuni e VvVia a oco

indicatesr=eitehawesdlé&icur rent status information. 104. The
system of claim 101 wherein the network managenent
entity, the STA and the AP comunicate via a |layer 3

99COMYY GaLtaR Q:P'foEﬁhﬁi 5§t Wh%\l’%r{ Ny %Tﬁnﬁsﬁ%?ééé% and sends

I nformat"on. 105. The system of claim 101 erein
measurement enepatat for iamf extended rangetandvednoimedghange of an AP
inde endgogl . 106. The system of claim 101 wherein the current

P P]tYUS information is retrieved through a peri odi cal
reporting. 107. The system of claim 101 wherein the

current status information is
The system of claim 58 wherein the STA generates and sends a combined

measurement report for an extended range and a normal range of an AP.

101. The system of claim 58 further comprising:

a network management entity configured to obtain current status information of
the STA and the AP regarding high throughput capabilities, features and parameters
and selectively enable and disable at least one of the high throughput capabilities,
features and parameters of the STA and the AP.

102. The system of claim 101 wherein the network management entity is
included in the AP.

103. The system of claim 101 wherein the network management entity, the
STA and the AP communicate via a layer 2 communication protocol retrieve the

current status information.
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retrieved in an un-solicited manner. 108. The system

of claim 101 wherein the network managenent entity,
woOheo7808and t he AP communi cate using a sinpl e ReTWwS2M07/005557

managenent protocol (SNWP). 109. The system of claim

101 wherein the network managenent entity, the STAand

the AP communi cate using sinple network managenent

protocol (SNWP)-Iike nmessages, wherein SNVP nessages

are capsul at ed |nto L2 frames by the AP for
108, AR SEFEH BE CUaEh LORavhamein d hete oA agesenteentity, the

STA andP@iek @%Mﬁlbé‘ﬁ@@%%:‘%gﬁﬁﬁﬁnﬁﬁl r%'i:ocol ret{leve the

transm ssi on between the e netwo nanage
current sgafiis ipfonmp@tiothe system of cl ai m 101 wherein the

net wor k managenent entity, the STA and the AP

communi cate using Internet protocol (IP) units. 111.

105he ThessgBteh 6f aldiml ADIWRe etein tHhe shAlons stakas TR @Aation is
. 1s col]ect ed vi a dat abases i npl enented on at | east one

retrievedginrppghgrpoll; he AP and the network managenent
entity.112. The systemof claim Il wherein the
database is in a formof a managenent information base
106M Bhe systerihef sLeatre rh0df wiieaein 3henbereint stadus infe@nhation is

t he t.arget el ong to the sanme extended
retneved’%i‘rr\%l %B?H(OQ%@I re?‘i D&he system of claimb58 wherein

the current AP and the target AP belong to different

gxteﬁged service sets (ESSs).
107. e system of claim 101 wherein the current status information is

retrieved in an un-solicited manner.

108. The system of claim 101 wherein the network management entity, the

STA and the AP communicate using a simple network management protocol (SNMP).

109. The system of claim 101 wherein the network management entity, the
STA and the AP communicate using simple network management protocol (SNMP)-like
messages, wherein SNMP messages are encapsulated into L2 frames by the AP for
transmission between the STA and the AP and translated back and forth into SNMP
messages in the AP for transmission between the AP and the network management

entity.

110. The system of claim 101 wherein the network management entity, the

STA and the AP communicate using Internet protocol (IP) units.

111. The system of claim 101 wherein the status information is collected via
databases implemented on at least one of the STA, the AP and the network

management entity.
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112. The system of claim 111 wherein the database is in a form of a

management information base (MIB).

113. The system of claim 58 wherein the current AP and the target AP belong

to the same extended service set (ESS).

114. The system of'claim 58 wherein the current AP and the target AP belong
to different extended service sets (ESSs).
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