[ 0001] METHOD AND SYSTEM FOR ENHANCED BASI C SERVI CE SET
TRANSI TI ON FOR A HI GH THROUGHPUT W RELESS LOCAL AREA
NETWORK [ 0002] FI ELD OF | NVENTI ON [ 0003] The present
invention is related to a wireless | ocal area network
(WLAN). More particularly, the present invention is
related to a nethod and system for enhanced basic
service set (BSS) transition for high-throughput W.AN
systens. [0004] BACKGROUND [ 0005] The | EEE 802. 11r
anmendnent to the | EEE 802. 11 WL.AN st andards descri bes
fast basic service set (BSS) transition. The goal of
the | EEE 802. 11r anmendnent is to mnimze the anount
of time that data connectivity between a station (STA)
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[0009] Situations like this may arise not only when
equi pmrent fromdifferent vendors is deployed in a
network, but may al so arise when different
configurations are applied to Al's to serve different
traffic needs. This may cause problens related to
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capabilities, features and paraneters are supported by
the target AP for the ongoi ng session.




[ 0010i For exanpl e, when an | EEE 802. 11n-enabled SPA is
served by an Al' 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 sane
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state-of-the-art, a SPA does not have know edge of

hi gh-t hroughput-rel ated capabilities, features and
paraneters inplenented or currently used in a nei ghbor
AP. [0011] I n anot her exanple, a high-throughput SPA
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100181 DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS (00191 When referred to hereafter, the
term nol ogy "STA" includes but is not limted to a
user equi pnment, a wireless transmt/receive unit
(WRU), a fixed or nobile subscriber unit, a pager, or
any other type of device capable of operating in a

wi rel ess environment. Wen referred to hereafter, the
term nology "Al"" includes but is not [imted to a
Node- B, a base station, a site controller or any other
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be added to the existing signaling nessages.

Al ternatively, the currently.glefined |E may be
enhanced or expanded to provide the high

t hroughput-related information. It should be noted
that the termnology "IE" is used as a generic
description and nay be extended to any

i nformati on-carryi ng signaling nessages or

informati on-carrying data elenents in any franme type
or elenent. [00231The hi gh t hroughput-rel ated
informati on may be included in a nanagenent frame, a
control franme, an action frame, a data frame, or any
type of franme. The high throughput-related infornmation




Mandat ory. Recipient shall receive an A-MPDU
aggregation that is not greater than the negoti ated
size. M ninum separation of MPDUs in an A-MPDU i s
negoti able (MPDU density). Franes requiring an ACK can
only be sent as a | egacy physical |ayer protocol data
unit (PPDIJ) or a high throughput (HT) non-aggregate
PPDU. Only single receiver address aggregation is
supported. A frame aggregation format that allows
aggregation of nmultiple MAC service data units (MSDUs)

obfi7ione Mefddre biis £ flowdEHrafedraGhrbeelbl for AVBRALAI)BSS transition
. Mandat o egepl ent shall, receive and de-aggregate an

ry..
4 .°eﬂ‘@§r’: iPEeoRt 1888t s one of two maxi mum
| engths at its option. Block Acknow edgenent (BA)
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terminology "AP" includes but is not limited fo a Node-B, a base station, a site

controller or any other type of interfacing device in a wireless environment.

{0020] Figure 1 shows a wireless communication system 100 operating in
accordance with the present invention. The system 100 includes a STA 110 and a
plurality of APs 120a, 120b. The STA 110 is a high throughput-enabled STA,
(such as an JEEE 802.11n-enabled STA), and at least one AP, (e.g., AP 120b),is a
high throughput-enabled AP, (such as an IEEE 802.11n-enabled AP). Each AP
120a, 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 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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Security Open and counter-node/ CBC- MAC prot ocol (COWP)
only Long network allocation vector (NAV) reservation
with contention free (CF)-end for NAV rel ease

Mandat ory Receiver shall respect this type of
protection. Physical layer (PH!) |evel Mandatory
spoofing The length field of the Non-HT signal field
(L-SIG field of a m xed node packet shall have a

val ue equivalent to the duration of the current PPDU
when L-SI G transm ssion opportunity (TXOP) protection

"éver RRE-DEFE Oin M&Maﬂl:@vﬁ%ﬁ‘ﬂe p%ﬁehh ﬁ{v%naumﬂe éM 'Y‘RB and the

power _save Mandat or¥h onor

Ghiget AP da0h sreards ?\)Eﬂbtb@p'sbpv‘i te}ahvé Mampywp of the STA
1honed ﬂiéﬁa&@éfu&?dlﬂﬂbl\@m&aﬁﬁmé BE® habditibs ArdO RSy avoid the

Aok RS S or R 2 SOES ol A Sroughpn
capedlilitysanpifeatures.

10022} The high throughput-related information may be included in an
existing signaling message including a signaling message based on IEEE
802.11r, 802.11v and 802.11k standards. For carrying the high throughput-
related information, at least one information element (IE) may be added to the
existing signaling messages. Alternatively, the currently defined IE may be
enhanced or expanded to provide the high throughput-related information. It
should be noted that the terminology "IE" is used as a generic description and
may be extended to any information-carrying signaling messages or information-
carrying data elements in any frame type or element.

{0023} The high throughput-related information may be included in a
management frame, a control frame, an action frame, a data frame, or any type of
frame. The high throughput-related information may be included in a beacon
frame, a probe request frame, a probe response frame, a secondary or auxiliary
beacon frame, (e.g., a beacon frame used to support an extended range feature),
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 IEEE
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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Channel

Mandat ory Both transmtter
Reduced inter-frame spacing.

managenent and channel

sel ection net hods.
and receiver shall support.
(RIPS) protection

Mandatory Green field protection Mandatory Power save

mul ti - pol
However ,

(PSM F') Support of PSMP is optional.
use of PSMP by an AP is mandatory for

mul ti pl e recei ver addresses (RAs) packet transn ssion

with RIES or short

interframe spacing (SIPS) to

support PSMP capable STA. Miltiple traffic identifier
[0025D) BATLYMBAL dMES st sutirBRt& infoBAaiitic @y s kkag02.11n-

Space _Ti me Bl ock

SR igreTEey: it FORY br SBEGNSE BHVR 3 PSR FRAR

ambag BTAS ot amans Afisds Hstlad yo TdbleleItrsbouleh dtad geat the BhiGn

R BRI L

ased coexi's

I —

further included. At least one of the information listed in Table 1 may be
communicated for a BSS transition for high-throughput STAs.

High throughput-related

Required Level of Support

physical layer service data unit
(PSDU), (i.e., aggregated

information
A frame aggregation format Mandatory.
that allows aggregation of Recipient shall receive an A-MPDU aggregation
multiple Medium Access that is not greater than the negotiated size.
Control (MAC) Protocol Data Minimum separation of MPDUs in an A-MPDU is
Units (PDUs) (MPDUs) in one | negotiable (MPDU density). Frames requiring an

ACK can only be sent as a legacy physical layer
protocol data unit (PPDU) or a high throughput

MPDU (A-MPDU)) (HT) non-aggregate PPDU. Only single receiver
address aggregation is supported.

A frame aggregation format Mandatory.

that allows aggregation of Recipient shall receive and de-aggregate an A-

multiple MAC service data MSDU. The recipient supports one of two

units (MSDUSs) in one MPDU, maximum lengths at its option.

(i.e., aggregated MSDU (A-

MSDU))

Block Acknowledgement (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
NAYV release

Mandatory
Receiver shall respect this type of protection.

Physical layer (PHY) level

Mandatory

-6-




PCO is an optiona

BSS node with alternating 20 MHz

phase and 40 MHz phase controlled by a PCO AR A P00
capabl e STA may associate with the BSS as a PCO STA.

Transmit beanfox-m ng Opti onal
MCS request and response Inplicit feedback
request and response of Responder's soundi ng

state information (CSI) feedback Optiona

Opt i onal
Opt i onal
Channel
request and response of
soundi ng_Opti onal

Fast |ink adaptation

CSlI Zero length frame (ZLF)

use of ZLF as sounding franme

Spdofimgat i on Opti onal
di recti on Opti onal

sel ection able 1

cal

suppd
transfer Antenna sel ecti

ITHealen@th SUIAN6N theRWENBE signal field (L-
rBIG) ffiekk 6pantiaed sndlrt gacket shall have a
onaligéquinalent tp oy Guitichnéfiheacurrent
PPDU when L-SIG transmission opportunity
(TXOP) protection is not used.

Multiple-input multiple-output

Mandatory to honor any MIMO power save

(MIMO) power save notifications

Reduce MIMO capability Mandatory to honor any reduced MIMO
capability notifications

Mechanisms to manage Mandatory

coexistence of 20 and 40 MHz Both transmitter and receiver shall support

channels.

Channel management and
channel selection methods.

Mandatory
Both transmitter and receiver shall support.

Reduced inter-frame spacing -
(RIF'S) protection

Mandatory

Green field protection

Mandatory

Power save multi-poll (PSMP)

Support of PSMP is optional. However, use of
PSMP by an AP is mandatory for multiple
receiver addresses (RAs) packet transmission
with RIFS or short interframe spacing (SIFS) to
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
(PCO)

Optional

PCO is an optional BSS mode with alternating 20
MHz phase and 40 MHz phase controlled by a
PCO AP. APCO 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

7.




[0026] I n addition to the information in Table 1, at

| east one of the followng informati on nay al so be
conmuni cated for fast BSS transition services for

hi gh-t hr oughput STAs: 1) Availability of

| EEE 802.11n services; 2) Availability of BA

resources, and the pre-setup of BA agreenents;

3) Setup of A-MPDU aggregation paranmeters, such as an
MPDU density paraneter; 4) Availability

of PS1VIP servi ce; 5) Availability of
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Odetgj(&IB(ﬂ»,amm thereffettéreannge 6DtHeaA P §s éxtédpde Ghilt behertSmeAs
mh§ ‘ﬁ%ih% & tdallfoern:{ali %t[ése%gsl? o ur e vawed as

action. e measur enen
comprifng twe dlrﬁiss ansiox Wn@dmge andtthe mtl&"iA‘or norxﬂshmmé

e < abl
T &, ﬁdéd%é&%&é&&ﬁ&&%fﬁmé OSS nor estl%a%?o' e

hrgsurement of link n of |ink
0fgRlyi n. Fpotboprisndet manesfeatures, (S TAmand ddsmay exchange a

nd1§Mﬁﬁt Izeportl Fransf of nin@ﬂs@@ﬂwh%p‘fﬁlbt NgafRASHI GG A hSement

or. cell, the may generate two separate
Bt ean faite (7 IEm Rt bolk BipaRrSmoph s spbwnse rame

(o:e lel'eamm:bi araihgdilen dThé eeighber régort H&m&lﬁrﬂi‘ahsrﬁﬂ&ﬂeto report

T. t nbi
el APt dl e iE 5o RN A BBl R Bht hegeamee Riot
fravge gentaingiglornia0ivg G dErding yénsuinen et pThe fepaltelheht Atguest
frdB8t(HF BRnddil) RALta IR £ 58q Y tR&: 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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sel ectively enabl ed or disabled by a network
managenent entity. A renote or |ocal network
managenment entity conmunicates with individual Al's, a
group of Al's, individual STAs or groups of STAs via a
| ayer 2 communication protocol or a layer 3 or higher

| ayer communi cation protocol to selectively retrieve a
current status of enployed capabilities, features and
paraneters of the APs and. STAs. The retrieval of the
current status information may be perfornmed through a

[0029) , (i IA. acchATneS twith Ghe eprkint BN ERBioBin Ferforming and
eporti olicited manner.

o di cal o b
B e piichitlber ceif s AE mosy, b Braasmarate
anrbindgpersient entasnyennent remirt; bhaﬁirycheﬂ:abhﬁgclh_ran_@é aededd other
t iliti.e .
P B SbrriR anit, ANl BhONIAR Mo B0 (E 4 iBBlegPmpined
meggrpment reporh Birdoth thegogdidedsiamgt endéhewokmalnmagenent
[opsot ocol Thehvi) tHRYgIRft UathiRfed fé%t%?@é M@g}a&é&%@&g knay be

Alternpatively, the S|%Pallng prot o nag >
selqqiels; @ahied endisabled by agppironk sanfesment eetityapd aemptecr
b oA T geribn ARy fombfinl AT BBIINS MPER, ghoup of
A an ,an r ate ack_ an orth into
AR el Srlde o B AESTAS R 2 1286 2 SR et tgmaotasel or 2
lay¢r 3 anbighes laptrwomknurdesipanmiotocotol defectivalya@bidi®ra current

' ' rokocol be.c I ed
S SRl (S B e R 80 R e e BP0 e
Thewesrigealios theturnenfistaths fopation wayheikifbieed tireaghia pell,
G 8PEeRRERSRL Fort %E&ﬁ%%@??bﬁgﬁg’??‘ YR, Y B ARLARBE
m?r'gg%fg feaTicollpgting the st ionethestetworkgaanagement entity
m&y afebictivbly; ehbibledad ARRAGEbIeSohd) drhBrokO 1o @ Righ throughput
emept i nformation base (NE). [0033] The, network =
°a%’eeﬁb£ﬁ“ﬁﬁﬁc% PRelergiated hegeinphotsimchiding the list in
TaHlé3, and Al's may exchange information pertaining to
pgh th hput bi |iti f eat t
08 ey ant LAY noia BB Benagert S pifecst FAR] phouR et o
sqnynpqigmmmﬂnEMMQmaﬁﬁﬂSSﬂﬁ:ﬁgnmhqyphnbmﬂnhqpagdSB&EBhke
m&&{sgﬁtrsé. TR M hRs$agbs S{élgt %ﬁg&g&a%% 131{1;% %tzat?‘lazlngéa §¥ %I‘%P for

W rel ess conmuni cat1ron I nc
trapgristinp eyivpen actitbiaed the ARymhditrapglated badk i forth into

SNIIPOM@ERIges $A 3R AP 57 franshIS38] Reten®ENOS 205 tfle etwork
enbodi nent 1 copprising a high throughput- enab eg'%%ﬁ
m%eﬁlegr‘b‘gftyhi g;ﬁ apathst plistpadrantbegsignaling pretacd anpy de

cahiighirtshdeol B pits- r el at ed i nformati on. [0037] 3. The

hod enhodi me onprising.the _high ..
[O(E%J ough 8%‘% xR &Onliel‘%« %‘8 ?%108‘% ﬂfgf"ﬁm%%gn t"ll} Jhigh; thypughput
capthilitigs.fetatureshnd bamughens; therabimanibhtiohatgbedia 8dt@bases
ot TanyRlel [ r pu-related i nformation..
lmf’ops 8;%&%’2 dtrlrllét %Jg‘étsgfsg? %Jj’a hﬁife onﬁelé‘%' ST ERBECHSRE Soditg or a
copfinadion efifhopg. gRrefarablygthrdatabasetiedn thé formedfisonansgement

infoPnufidhibags (gd).di rect |y between the high
oughp, -enab? d STA and the Iagﬂet hi gh
[OCE oughptit® BRtYrk gnagjagement functionality may reside in one or more

APs, and APs may exchange information pertaining to high throughput
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1003915. The nethod as in any one of enbodi nents 2-3,

wherein the high throughput-related information is

communi cated via a current AP. [0040] 6. The net hod as

in any one of enbodinments 2-5, wherein the high

t hroughput-related information is included in at | east

one of a beacon frane, a secondary beacon franme, a

probe request frame, a probe response frame, an

associ ation request frane, an associ ati on response

frame, a re-association request frane, a

capakilitios, fahtures reesPpRSEdtéraRlevant 3 ANEAERE IS amongst

¢ g%%%i frame and an authentication response frane.

’ .The method as in any one of enbodi nents 2-86,

[ ei n tEmbhdighents.nr oughput-rel ated information is

' uded 4 n at a frame,. a manage

. - ont rororrd 8 e B85 Brarl g el TR BP o o

tavesh AR e vitelersdcommunicatign owetend inethditigretiest ofe high

thhRigBpht-bhiblBd AP 444 2ugh el ' | '

[iggaugeden an | EEE 802.?ﬁ%mggggP%%ugﬁéﬁgg?%gggggéage.

‘% 3] 9. The n@?ﬁ&ﬂef-&gd piembriimsat b poraptisiang adiigh tiropghput-

enhiglediSTA hadhi ghrgEag rhg%lg B?*ft(lghﬁ{tﬁ?ﬁgﬂédﬁh@f F@ﬁin%daang high

n : rel ated signaling nessage.

ii%%%ﬁﬁgg#h%ﬁgqggﬁﬁﬁ?%ﬁ enbodi nent 9, wherein the high

[90%7dughp@ - r Ghet edethod obfradbediient N@l WAAHHridindt the high
TalT=W nt_pil frane,. an AR channel .

ﬂ?@ggggt efg%%%fﬁﬁgﬁ&%ﬁﬂgﬁé%ﬁﬁl eﬁﬁFﬁ“@PéﬁﬁnE¥*£?¥wtlugh

throughpei-enablest AR bagedsen fheacmnmanivatghbigh tlepoghput-related
infospense frane, a nei ghbor report request el enent, and

i ghbor report response elenment. [0045]11. The
Kﬁ@%ﬁod a$in %g'ﬁ raeflod s énpav PRe Af embodimentie R, whetrin the
T A T T A R N R ki LR

. ed, si gna ssage. . e
thohRgomabied SPACA tho taget PlatremashmgrenablA Rt
[G089ht ed iBnf or Mhtinaethbd ak mhtfijii efle bferdbodifhits 2135 whkrdén the

] [ est. frane, .a rqani ng man nent
b e TR b ST e RS niGaied e B e AP,
[09#83 a ro&nmi ngThemagibad s in esy ons of ehbedintent§ 834 Whtfein the
h{gﬁghﬂﬁi@%@t@&ﬁéﬂ Y tfondl i SRRE TENE R stonb of g\geeézrcgﬁ E‘ame,

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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hi gh t hroughput-related information is | EEE 802. 11n
related information. [0048] 14. The net hod of

enbodi ment 13, wherein the high throughput- rel ated

i nformati on includes at | east one of availability of

| EEE 802.11n services, availability of block ACK
resources and pre-setup of block ACK agreenents, setup
of A-MPDU aggregation paranmeters, availability of PSM
service, availability of APSD service and paraneters,
avai l ability of extended range service, and

[Q0431 | abi 9i t y The oethed as toany omt efemBdddbBhts®-7,Wherein the

' . ' t.s. 2-1 Lh the

i RaOp bt o Sl 00 R i 3 862 4 klrea
signalipg messagsi | iti es, features, and paraneters of the
[004ah t hr aughppke RI2ERIESF Hlb ! | i .

thrgug put -.enzglbfla ed STtﬁft L(})8(5%9%%.9?%%k%gtthgglga{lsthﬁuggﬁyt
rgJatedgniozmpetion itncluded 1 at {gast enerpfiaraesgugpment pilot frame, an
APHMRNgEINéuést|cdérBond, BhUIBhArR] kdhrE aleBfend, 4 haifbor report

a rega1 |eon farjmpt that aIIovvs&rﬁ regﬁtl,o of multiple
r%ﬁ% P R T TeRggkTespens ggﬁ’e Reishlor repgr regHest
eleineabzodi apeigbbdr rbportnlespaisa elchtniti gh

ughpyt - r d.Jnformation indicates a fyane .
[(ylgjr)egat :ig'n ?#‘)l?éng}etfeﬁ af® & Tngm%neacgﬁgjei”gbé’gflf‘ S’ﬁtso# QTMP'?’FE the
onghrwtaelgbaUinfpoobtipd & intheledeinhanl IEEF 802ih)v oeleted
sighaBhPRLORAt S 2-17, wherein the high
t hroughput-rel ated informati on indicates a Bl ock
[094fhow eddenchee methpdafembotinasy 11 gvhemein thebighithreughput-

rélted dfrahtieiRaH LINEBY $n L1885t oW 6f £1dAntiRg v ifHEement request
frt hreg:éhgut :related informati on indicates an
R b AP AP e, [RANRBsMERS Jealg nelRment.0 g sryazing TH@nagement

- reypoiedrane, andanyoaahitgaha Rigeaitnt Réponse di8mener ei n t he

o S8 AR, LS RS 5L e
highBRRughpobdlated Mfenmtidadd IEEE 802:thh fileted finformation.
IR St bl | ARt Al
related infoungeemincludes 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.

[0049] 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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[ 0056] 22. The nethod as in any one of enbodi nents
2-21, wherein the high throughput-related i nformation
indicates inplicit block acknow edgenent request by
asserting normal acknow edgenent of a MPDU aggregat ed
in a PSDU. 10057123. The nethod as in any one of
enbodi nents 2-22, wherein the high throughput-rel ated
i nformati on indicates |ong NAV reservation with CF-end
for NAV rel ease. [0058124. The nethod as in any one of
enbodi nents 2-23, wherein the high throughput-rel ated
[Qostpr mat ilgn | wHe sRkRE aﬁm&yainel &}éﬁxﬁa?bi%ib%nb lt%l §ﬁ@0{ﬂ§@&m the
9 one, of enbodi nen
h%%gti‘ l‘\llﬁilé’r e‘ﬂ?m#emg m*& %ﬁﬁa framg eggresabior famagthat
allowis eagnegatwm‘molmmle MSDUs (e MHEDUThe nethod as in
one 2 25, wher.ei
[0@‘%?]0 ughp (3{8 r (TI? H? h{?ﬂ&f S R PRl g’ 3@&%&% HZ eV ReGR the
highp 4brqushput-rdaed) Morxmabomreiddwwas 4 Bledky ackeowledgement

nRIRSHERENt S 2- 26, wherein the high throughput-rel ated

rnatlon |nd|cates mechani sms _to_nanage coexi stence
[dggggo and Fhe methad s in any[qpeef empbodiment 21 8ouwherein the

highy meu@ipuﬁxrbmdweﬂﬂsnﬂa% whgeRby bhe MiGhhediate block
knroggcp ut related i nformation i ndi cates channel
Atranac Me%nd channel sel ection met hods. [ 0063] 29.

[Ovﬁé] nret h@d aSThmnﬁﬁ}odllnﬁn(hgxyemb@ﬂéﬁBML&Je&tszﬁ-l9¥\bﬁé1%!|iﬁF1;l:She
t n cat es
e Al TN e

dmiepdedasment on28AwhaBAR. t he hi gh t hr oughput - r el at ed
[0oBEPT Mt bgn "fﬁéﬁx@hﬁﬁi i8Ry on8 of e Rb G EhESS. 20, wherein the

high throughput-related information indicates compressed bltmap 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.

[D060] 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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[0065] 31. The nethod as in any one of enbodi nents
2-30, wherein the high throughput-related i nformation
i ndi cates PSMP. [0066] 32. The nmethod as in any one of
enbodi nments 2-31, wherein the high throughput-related
informati on indicates nultiple TID bl ock

acknow edgenent. [0067]33. The nethod as in any one of
enbodi ments 2-32, wherein the high throughput-rel ated
i nformati on indicates STBC control franes. [0068] 34.
The nethod as in any one of enbodi nents 2-33, wherein

[(IOBe] h i g h 28hr owrgb iethdded sAhehyl diie@F BRbb@thenBe9-23! Wherein the

t tect 69 35 Th
b b DU Fothye SBEiforhgfaenchet e mdpaeRbRbin qifenel
seﬂécgtontlheﬁmghput -related informati on | nd| cat es a PCO
abi | t .
[dbggod: rr;etr%t\és 29%%%\%20&%' n a?ﬁﬂ% rodag Spgt%g i‘ Fekythe
hﬁghftbrmhp(‘m—rph&%@f@m@mﬂ%@ﬁ&&lﬂ&m@w@mapab| lity.
[@@@]71] 37g0Th eTHEH%%daa% h%n@%e%@@mﬂfxdﬂ% .?En&,ﬁ rem the
at e Phat o

wherein the high throu h?ut-re
hﬁg Eonehput-yelated Wﬁorm&ppe}pﬂm es[gyoepfigd. Pﬂmetlﬂ%t ho d

[0065] n anmoneTﬁé RIS TR ofiedf emPb@LRnGs $86, Whedin the

bl A B g opga et $Pany one of |
m@ﬁﬁbdlneﬁes 2T38nnwﬁmmaynaﬂﬂybdmogambhhﬁu@hpmsir@héﬁiﬁ&he
sl o0t AR ShiERld S Rata LTl g Tip o
acknowledgement.
{00671 33. The method as in any one of embodiments 2-32, wherein the
high throughput-related information indicates STBC control frames. .
[0068] 34. The method as in any one of embodiments 2-33, wherein the
high throughput-related information 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 embodiments 2-39, wherein the
high throughput-related information indicates use of a ze;ro length frame as a

sounding frame.
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hi gh t hroughput-related information in dicates use of
a zero length frane as a sounding frane. [0075]41.
The nmethod as in any one of enbodi nents 2-40, wherein
t he high throughput-related information indicates
calibration support. [0076]42. The nethod as in any
one of enbodi nents 241, wherein the high

t hroughput-rel ated i nformati on indicates reverse

di rection support of responder's data transfer.
[0077]43. The nethod as in any one of enbodi nents

[02)‘7‘3? wh QJ’le| NThE gthéad ﬂra‘iﬁml&‘e&%b&m& Bis@r lleﬁpthe
dlcat anten sel ecti on. 78] 44. The net ho
h+ tgel aé?ﬁﬁﬁ\ﬁ?mﬂogl %dwgtew@@twq FPPerigh
[aoy 6]) utg hpu2: en@hé ﬁfétﬁ?j'dﬁ?jﬂﬁrﬁiyain@%g ambodiatahss m,sddh&;é'ﬁ{‘ihe
[ s for, an .e ed .range,.a a nor ange o

bR ot B B e iR e nie dBTRERO AHRGepot upport. of
re{S@@ﬂ@ﬁ}rZ‘aSiata'hmnsﬁrhod as in any one of enbodl nment s

[0%)‘7%1’ %Se' nTLQ %C?'Si!h@aé %&&%ﬁ%&e&%@&l ts ZQ' 4‘% whe ir% the

gener at es and sen Yeasur ener r epbr
throughyuy-relatesbinforanationcindida tescargennyd selmm gh
[dorepu 9 hpuig: enphb ﬁﬁtﬁﬁ ad {8089/ 041@ -of gﬂ%oﬁﬁiéﬁ‘agz 3, Jvﬂel% the

nne of nbo |nents -45, further conprising a networ
tenebled S&]@t 8EnRTa1gs apd F@rﬂs meaugement wppEs famn

extend&P rhhgd sndr augbphdl- eaah of thd AighdtHo8ghpddtenabled AP
%grogﬂi t-enabled A" regarding high throughput
Ba ies, features and paraneters. [0081147. The
- [00F8hod o#5enbThée mebhodiss m(nm’rdn&ioﬂ embb@init@ity\ 24, wherein the
ctlv e abI g an . di,sabl i n
n?gg o gego*’fet&hééle% gh 1 ?%%Ié c L 5aBPine, néeas“reqnent
repogk for an emdﬁbr%@eﬂg mmahme@ﬁ thehigh dhroughputadriabled
APTh and the high throughput-enabl ed AR [0082] 48. The

ng ﬂgd as in any one of enbodi nents 46-47, wherein the
[008Pnor k  Alinagkhe Feetbad jasyin any e cmbodimeatend4f, further

cdnlifr9¢igf R ﬁbtﬂiﬁ%ﬁfﬁg@ﬁeﬁp Y Btaididg ciReRPH afs ihdr@A¥on of
tl.%%elg}(l) I:hr%ug OI():ldt[‘Ta%g Ised% A a.nd th;e : %1 thrm?ghput-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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net wor k managenent entity, the high throughput-enabl ed
STA and the hi gh throughput-enabl ed AP communi cate vi a
a layer 2 conmunication protocol retrieve the current
status information. [0084]50. The nethod as in any one
of enbodi ments 46-48, wherein the network managenent
entity, the high throughput-enabled STA and the high

t hr oughput - enabl ed Al' comunicate via a | ayer 3
comuni cation protocol retrieve the current status
information. [0085]51. The nmethod as in any one of

tlﬁﬁbéﬁibdmamed%ﬁomﬁmﬁﬁh& 1138a QUL EEBL . .
forglatl on is retrieved throuah g pol Iﬁ%g]l%%pmrom

reﬁE‘FYﬁ) eLurrent siatug ipfogpatigihg di nent s 46- 50, wherein the
[0085Y ent 51.at Ukhd mbthodRisiif Bny 6né lenhiddadents 460 wherein the

l. A .0087].53. .Th t hod i
LR o ERlbh Motk Bt Saal corrent St at s
[00B6r mat F2n | Bhemethodwadn any aie nﬂemlﬁzldiméite d65avwRérein the

nodi ts
ou 6&%8&4 3 %ﬁer 3 thﬂ ‘.?éjret%ﬁeb{a &l¥u oﬁm P{e'yﬁﬁg‘x % hig

mana
[00R¥bughphig- eriths matlopdasindny bre #ﬁegtltquhnm!g KBHO, Uhabire@le

CFerR IR 15R B atish Mrdriedéilintan 1) Q@ﬁ&&% m, ﬂﬁé {:E: C\g? ‘ as

[Oﬁgﬁgn H? of enbodi nents 46-48, wherein t

ge enthepethodasin gny ppe oficahedimentsibus, whereinide

nésm;h :ngihatgbih@ﬂg Bﬁtiiy, &haHig tk%lﬁuwgﬁﬁm&mm& 8TUSdA®Wthe high
[ erein ages are

bl B8 X0 S it Beifb

[00ﬁ9b u g hp&$.- erfelis melthdld' asfio any bMd’fénﬂ&dhﬁeﬂﬂSttﬁ&ﬁhwh&l@m the

npio eTCRe N EAAA RS 1T LB OF Bistlg ST po e pieh

thirwes}lpsmfvpbieﬁreé?ammumqaﬂe usingh SNVBiie meseages] stherein
SKRIMP ¥ssddea Nl &ﬁ:hﬁﬁhﬁ@éd/"ﬁﬁﬂ L Eeah @by the hlgh throughput—
?ut enabl ed Al' and_ the network mana nt
”@%’ﬂu FrrrsTsesionhetwrepibahigh throughpueaa fed STA and the
hlgn‘mnﬂjugnpﬁtseﬁeﬁﬂéﬁmwmrt@éﬂmdteﬁ bAGE A foriFBRRENMPImessages
&e} h th lf%gr#%nqenabl ed SPA and the hjgh
05 e Eeret OE angRissln Petpipars the high
th@@uﬁgfpjaﬁnaﬁhé A@ainb theasetwork margemeht entigdi nent s
[06@0]5 6, V\Qgr el The ﬁgthod 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 asin 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.

[0092] 58. The method of embodiment 57 wherein the database isin a
form of an MIB.
[0093] 59. Themethod 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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status information is collected via databases

i npl emrented on at | east one of the high

t hr oughput - enabl ed SPA, the high throughput-enabl ed
A" and the network managenent entity. [0092] 58. The
nmet hod of enbodi nent S? wherein the database is ma
formof an MIB. [0093]59. The nethod as in any one of
enbodi ments 2-58, wherein the current Al' and the
target high throughput-enabled Al' belong to the sane
ESS. [0094] 60. The nethod as in any one of

foeg0di MTeEY.S ZrimBmetMda8if) ahl) Ené HF dibddiBents3ER rein the
tar %fPhl gﬂthrougﬂu-enab ed Al belongtod er ent

T‘Ug %@@@y‘:@eﬁh@ﬁﬁé’a‘ﬁlfm todifferan§ BPSs.

[Oe%]anc ed6BSS A r atxeidss Ot’:bxﬁjh%ﬂic’&tféhf sP&er\Ho¥ CerthandédIEBSS

96]62. T stem nbodi ment 61 conpri si ng
tra?&fleag'i Lguﬁeﬁﬂgf’ enabl ed AP configured to

[0ggfinuni c62.e Hitghsystenoof) h:pbbdmfdmt&cbomﬁismu léast one high
s 46 a
h{reas g%’ém%l g h&it" th)o But m;go e g ggeAhgc%il %‘tt Helated

infosmstiencat e hi gh t hroughput-rel ated infor rratl on and

[openf or m g3 BSIHd @@&é:ﬁ oPBmbBaib{Mt (62" Walpriding HERES 2 high
t he _.communj cas:/%;’%f: h throu hput - r el at ed |nforrrat|on

throyhpsAnakin szpred Ko APpTRIcal Togh eoRghpit-related
mﬁfi’nﬁu&onV\hﬁd qjeafomea m&r &mﬁﬁaﬂ et theetatad APNbesddebh Ghe

comun di t een t.he SPA and the
¢ :?’Sinu%lf“' t/? alfg‘b"g I%@‘c“%?ée‘gflgf’?ﬁ? €% n any one of
[0@9ﬂiod| mefd.s GlheGystenhay ini anytdne of embodinientig)bd 68 -wisdraindihe
S cu%‘t?%%%&%%%‘é%ﬂ?%gmﬁ%%e%?ﬁ?ﬁm
r’f%ﬁ}’ﬁ%e of enmbodi ments 62-65, wherein the high .
[o@moughpsg-ref@ wé&mmyo% E&.&.&& 2@4%&
eacon

one of a beacon frane, a secon rane
high Hhreughpiteralated spfgrmation %enqa%@ye#@é befpase the STA and the
tafget Q0P Gilal thB cup@uedlp. f rane, an associ ation response

0 LIS, Pt e e e oS EbARts EPherein the

highk thresghputarstated thfermatiodis i dlaadd iarat 1RSPEYHE a beaddR frame,

a secondary beacon frame, a probe request frame, a probe response frame, an

s

Q

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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100101] 67. The systemas in any one of enbodi nents

62- 66, wherein the high throughput-related information
is included in at |east one of a data frame, a
managenent franme, a control franme and an action frane.
[00102] 68. The systemas in any one of enbodi nents
62-67, wherein the high throughput-related information
is included in an | EEE 802. 11r rel ated signaling
nmessage. [00103]69. The systemas in any one of

enbodi nents 62-67, wherein the high throughput-rel ated

[6a1b8y Imat i690 | The eyéta%%% 611 BnfBnd ﬁ%&b%%%’méﬂds dzeéﬁ%%@remthe
| e system of di ment
D P RO st Raiah o AESschim B R SPARLF glated
siggaling imegdegke. N at | east one of a neasurenent pil ot
Y I t P I
O0ABEE o rmnt e Bkl BSBSani 0, hprai e il e guetiput-
rﬂ%ﬁé&ﬁ%@ﬂmaé}wrls inchudedris at leaatrene of anpkegdurementpilottframe, an
APRHYRREL @q%@ﬂ@lem@ﬁfj _f;% ezﬂg [Beylelel] rgl?cﬂ'g refen{e%% pg Q%%hbor report

el enent . ystem as
TeaRER frﬁﬁ%ﬂ’ $ BoieBhor TaneFrierespphee fnagmp tahn@gghgurepoeu wequgst

e]bﬁfeﬂt%d@ﬁeigﬁbbﬁ@p’dﬁﬁ@sﬁ&hs@@léxgéﬁ 802.11v rel ated
["%ggﬂh' n% rrESﬁ,gge 00106] 72. The syst em of enbodi nment
erdin t Frman D aph et of eraioditaents §2d} ixbergin the
high thmhghtaxt—nelatal uhibﬂﬁhtlﬁm Gs icladddRThi JEFE) 802 MBN related
Sl?gw% , a roam ng managenent request elenment, a
rra

errent response franme, and a roam ng
[0RdfGlgeneFe. r e%‘b@ sisstemslofenphodiniedd 70,4y Haeinlthe Watsthraugiput-

clldted MyF
rt hr ougﬁg%tg??él ate o%tﬁlgtg%gnzr’gx\?ﬁ@géé&% Qfa %ﬁ“
framep AP agins [‘Eﬁl%}npm rehuesty slemeniif aern?@nﬁma‘emanagement

@is%lﬁ’aﬁxbeaﬂuﬂboézﬁfn%%emge &R tion
Esg)gﬁ,budes,?gt st one of avglllnggléé&gségl%ﬁ{e%gE 802. 11n.

i ces,/®aval PABTSERFS i 2y Wﬁ&@b@%ﬂ?ﬁ £257afylperein the
highghsmighpuoielatalinfhtiatig ic EREN $02. SR ﬂz}l’at@ﬁ ihfoMRRHon.

OBSHAETS A, PRLEARLGh St R T SR b St
rejated informoatipn dichaldsan thagt mang”avsmmmmﬂmm 802.11n services,
eABUIRP BloEhTERLBRN A5 LSBT b,
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. Thesystem 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 i nformation includes at |east
one of capabilities, features, and paraneters of the
AT and the STA. [00110] 76. The systemas in any one of
enbodi nents 62-75, wherein the high throughput-rel ated
informati on indicates a frane aggregati on format that
al | ows aggregation of nultiple 1VIPDUs in one PSDU
[00111]77. The systemas in any one of enbodi nents
62-76, wherein the high throughput-related information
indicates a frame aggregation format that allows

[(mgguegat i7gn O‘ft‘hgbﬂrétéﬁ'a% VR ehd &emax%xﬁ%z 76, wherein the
h%%ﬂ% éﬁ; The temas in_any one of enbodi nménts

taplat WIWG}?@ (§ Irrae geeveention farmat shat
allowis aggregaiaoﬂobmhlmﬂk MBDHUE e 6RO MPIEThani sm

317 Th emas_in an

G012 7 (08 ci AP REHRI GH 12 AP OO e Rae e O o PHBy B e
highd ithepugbpahrelatedrivfoametibh oixdi@dés aw Hokde nekhowledgement
nLQQ;ﬁé&SO The system as in any one of enbodi nents

wherein the high throughput-related information
[qoﬁa% at ed%an Rbegrsigrags Brapneneefiempodiments 62-78, wherein the

hizbk nbvb@RABBIated MBdnMio? BRcatb9O02A5]dmmddGate block
?qk?s in any one of enbodi nents 62-80, wherein the
%%8 put-related i nformati on indicates

(003 1ir ess6d. bi Thegysibnak inakyond ﬁ@gﬁmﬂhenté @Q-’bb@ﬂv&grem the

eI B Feloleh B i na R A e s ipededing a'mo
a@@pWﬂQﬁEBMbok mBAmMM@enent request by asserting

CRRIGE! B0 SRR O o8y R ARG B

h’g‘n’*bébﬁ"’t‘?&ﬁ?&t'eﬁéa?! mﬁv@petlnnt fraditritgh mmaWéubthEAmtlécbk
adkihb@ldieientl ndi cates | ong NAV reservation with CF-end

[OfO? IiG]NAY g Sl © a’ihe system as in 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 NAV 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.
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[00118] 84. The systemas in any one of enbodi nents

62- 83, wherein the high throughput-related information
i ndi cates physical |ayer |evel spoofing. [00119185.
The system as in anyone of enbodi nents 62-84, wherein
t he high throughput-related information indicates

M NI O power save. [00120186. The system as in any one
of enbodi nents 62-85, wherein the high

t hroughput-rel ated i nformati on indi cates reduce M MO
capability. 100121187. The systemas in any one of

[coxi2epi Merdgs 62h8Eystviieisgh Bnf BRe b MbdaihOMIBRLE T, WRleAdif the
htﬁqlff%ﬁ%u |nd| cates mechani sns_to nmanage coexi st ence

TRAkeR mdl‘["(.*)%ﬁl"??f“a%l mafagempnf apd ghannel
s¢lactimymetisdsf enbodlnents 62-87, wherein the high
h t ed .inf t d t
e e ot AL “SJBRL o SPLROE e HO0H pgepin the
highethegugbaut arelaterd qurmﬁomﬁ:d&abmﬁtmpmt@h@S wher ei n
h ggh t RI.P
[“p‘*}%;**;'c?. S TSRSt e h Bty bl Y oaRa 500, G e

-rﬁlzi%bmfmfe«rrnu{dmtm gyken ﬁﬁlmgrlomxonel at ed
[o01ber nat igQn i ‘Fﬂé%@&&rﬁﬁﬁ Bh@l)fi}nﬂfo@hﬁgﬂﬂs%gﬁo wherein the

&ggéﬁq&aﬁﬁF Wﬁ stemas in any one o I ments

EPIte @W‘?’h’(‘@ﬁ@%ﬁﬁsﬁ’[& ated infornation
moaasp at e92PSMPhe ff}d26GlsI2 any be S06BIHIABMAEN s B2 whiefeifl the

r o u g Thi app?t' ei?té‘f é %}S’Eﬁ!ﬁ@?‘{) Pl i ‘t%g@ét cBuliple; HFEP T Rlock

&mﬂe@mm edgenent. [00127]93. The system as in any

ovAg7Pf emagdi r R0k S8R a2 %n aﬂp ShEMF Lt} Riments 62-92, wherein the

high throughput-related information indicates STBC control frames.

fo0128] 94. The system as in any one of embodiments 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.

fo0132] 98. The system as in any one of embodiments 62-97, wherein the

high throughput-related information indicates implicit feedback.

[00133] 99. Thesystem 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 STI3C
control franes. [00128]94. The systemas in any one of
enbodi ments 62-93, wherein the high throughput-rel ated
information indicates L-SIG transmt opportunity
protection. [00129]95. The systemas in any one of
enbodi nents 62-94, wherein the high throughput-rel ated
i nformati on indicates a PCO capability. [00130]96. The
systemas in any one of enbodi nents 62-95, wherein the
hi gh t hroughput-related information indicates transm:t
[Ooaasif or nu?g. CRiRSys '@&i&&;&b&%&;ﬁbﬁmfﬁ&%ﬁm@ﬁhmmm
apy,one. of , e i.ment s ergjn e hi
B e PR R RS P AP GAES FOEAHSS SPREEH | ni
[0Qdagl at | 302. THOWERISs inkny oaysfmbcﬁﬁmieﬂtsmylmn@hafem the
]uﬁ;ﬂb phs. hro
[ nfg;ryr?a [ ou?}: rlgﬁaélg%at es |a@rr1f))p| c:a? alf?éesg ACK, %g
reppendoysidats transferany one of enbodi mants 62- 98, vvherel n

[0b|i!97]h' gh 165" terh 8 ARG oh@BPénﬂﬁédxﬁ@nts'Hé' ftﬁt%ﬁez(éﬁithe
edback. 0134]100. The s em as I n any one of
hlgﬁtt r@zteg‘gnfqmt@mn aghennf spleptiont - r el at ed

[oongsir mat mn i sk temayﬁﬁngfona omﬁsod;ﬁeﬂtsfsztnm%a&x@the
S gundl ]gagFfragg 0013% rglﬂf?qﬁé stgnmsasenhgd%axge and a
ndrimad rghgeiofareA Rtindepentlenitit | on i ndi cates cal i bration
[0559@0 re. 105. The system as in any one of embodiments 62-104, wherein the
STA generates and sends a combined measurement report for an extended range
and a normal range of an AP.

[00140] 106. The system as in any one of embodiments 63-105, 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.
[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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[001361102. The systemas in any one of enbodi nents
62- 101, wherein the high throughput-rel ated

i nformati on indicates reverse direction support of
responder's data transfer. [00137]103. The system as
in any one of enbodi nments 62-102, wherein the high

t hroughput -rel ated i nformati on i ndi cates antenna

sel ection. [00138] 104. The systemas in any one of
enbodi nents 62-103, wherein the STA generates and
sends neasurenent reports for an extended range and a

{ooaaen! r amge The afstdR alsriﬂ%%% ¥ bibodidtt k914 %00, Werein

stem.,a one of enb ments 62-104, wherein
t‘%%%‘ 3 r‘ﬁf %&1 Qﬁ’a l%mgv A PREALF RS ARA
[0oapdrt f aﬂaanThxtsmekadzsﬁﬁra@g oRB@f ambodifidnts 20618 widtein

o8 oo s et M ShE R il B A EnBpisple vsing on

ShiHxgenent entity conflgured to obtain current status

[UOﬁfi@Jr mat i394, ofnt tégés%%g%ﬁe%? eﬁl%Q&E&’én@Qn{%e 21 w]:aarem

hr oughput capabilities tures and par ane

t%eé}eéﬁ't’ﬂ?/%!ayaémm@n&m the SEplaadghe AE&QW&% uging SNMP-
liké glesddped ugherdin SHNBEMbELdaI sssarefe%a &&ceariﬂcomﬁsﬁwsf the

B g Bty A Nl e b e

mts SNMP mbsslagas ih He APfor[teihkdn$sitiBbeteen SisAP b dthe Hetwork
% gﬂbodinents 106- 107, wherein the network
% enen fity, the STA and the Al' conmunicate via
[Oglﬂ%ly er 21gonThesydenas ipaoy ovelof embpdmts 1es-2 12, velrein

the! Adtdrk Ph B AE ezlx{dgn Jté@ ]Sli%9 and fe n%.ﬁ?@e dB%he 1P

one of enbodinents ereint e net
fragenent entity, the STA and the AP comrunicate via

[oe15<uyer 3160NMTHE bfdérh A8 iR aaleae |oféﬁbﬁdlﬂ%t§ 066-6 5, rvﬂmrem
tu3|nforrr.at|on %814411%?? sistemasma
2 nirEgtonis wlle 285%5 Rl eraeried op .t legsh one of

therﬁ'm nthiei Alh and thehetinwoye thdragem@ht entitt.| . [ 00145] 111.

syst L h.an f..enb
[ovw?g%]el n the cur?%yntt&gflg?'ﬂgomeé’? ﬂ’ggev%erﬂn ﬁ?’@t]dla?éel(?éﬁls na

ﬁnﬂmﬂfagﬂﬂﬁBperlodlcal reporting.

{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-

-21-



[00146] 112. The systemas in any one of enbodi nents
106- 109, wherein the current status information is
retrieved in an un-solicited nmanner. [00147]113. The
system as in any one of enbodi nents 106-112, wherein
the network managenent entity, the STA and the Al
communi cate using an SNWP. [00148] 114. The system as
in any one of enbodi nents 106-112, wherein the network
managenent entity, the STA and the AP conmuni cate
using SNI VI Pl i ke nessages, wherein SNVP nessages are

reabhsitbAlgRinbdiuthslizchd@aDSa V1l Heril? r[yf(RbM)" ARSHACHS hO8Rss
an

e STA and the Al' and traps
PSR STARR, S e e B e DK e evices,
ngneke nnédie sﬁéhamsdmtémah td ﬂkskﬂ&miﬁ edrRdtabde Bisky, magneto-

oG8 Syl SIS e SO SRR s

*ﬁﬁ@ﬂ@k@he AP communi cate using IP units. [00150]116.
1001655 Y St &Rifkbié PradBikoiBcRide SHPRAL TR «rrm]ig %&'Eeral purpose

wherein the status Infornation I's coO
PHSEINNGLLLEPSCIAY IPURRITE BE0CSPFoR 2 panysntional Rspcqsm, SHigital gignal

pricessod (lDSP) I’iﬁﬂﬁﬁﬂktymﬂﬁﬁ&%ﬁﬁﬁﬁs&% ok or il Sdikdopfocedddes in
é% em ent wherein th d abase IS in

a ?m 10 8¥1t§ orf fB a WO pligat] WSB?Féﬁc

Intﬁgmtbd) Gumms QASE'}sl,JFﬁeld\Rremunnhbl% Gate IA@P&ysAFPG&BNcﬂ'Jiﬁts,

00153].119. Th
aﬁ?‘Bﬁi%E t © og%lhg %e::‘(liec’% PR (?g)nean géﬁ laSJt%tf l&i‘L % ere Ie n
tqq)ié% urr eﬂqp OAPBSam!l asheciatiorywithoftwage may Hemsed £ imnatient

aEsfs &ehﬂ%é&%gﬁrhggﬂ SIS tAN8L SIB0L SnlR Wik,

resent 1 nvention are
user equipment (UE), terminal, base station, radio network controller (RNC), or

any host computer. The WTRU may be used in conjunction with modules,

implemented 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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described in the preferred enbodi ments in particul ar
conbi nati ons, each feature or elenment can be used

al one without the other features and el enments of the
preferred enbodi nents or in various conbinations with
or wthout other features and el enments of the present
i nvention. The nethods or flow charts provided in the
present invention nmay be inplenmented in a conputer
program software, or flrﬁﬁéQQHSangibly enbodied in a
conputer readabl e storage nmedi um for execution by a

gener pu S ut er. or roce | es
conp er PA ﬁg%fgegﬁﬁﬁﬂg&g ﬁbﬁ? 8‘?@ E?Pémgﬁﬁp lty
infdryn aton iy WikeMss carrfrﬁﬂﬂﬁﬁtmegﬁﬁe nethod cbﬁﬁdﬂd smg
register. .cac sem,conduct or nmenory devi ces,
rragne’iecﬁilvr%%ll %%f@ﬁqfaéﬁﬂeh?gflnal hard di sks and
r enovzbtiving skneasarpreent piiof frameyedhereintticopeastmement
I &

R Bl ot 61 Eap e B I Bhat FhdRbleeon HT

cappbdityexanpl e, a general purpose processor, a speci al

pur pose processor, -a conventi onal processor a digital

signal processor (DSf) a plurality. of
m cr dr oc ek methedofslaim lavheraintheddTsapabilities element

iAdRAEEAE PNV ddbrag kb FoFBat ghaCAN6RE |a%§reg7’at10n of multiple
m crocontrol |l er, A&&épgatl on ﬁﬁgg?of' c l%ﬁﬁﬁs&

ge W@é’%%@%}”o PEptage paitgd y8 one
pHyS(edd segvice diats urddYPEDBL type of integrated circuit
(I'®, and/or a state nmachine. [001561A processor in

association with software may be used to inplenment a
radi @.f r edhiee ayethodneftdairarl fdrereive the HT wiapabiiises element

. ] ei ve unit. R I )
ipARAPRL (B A Gpisbich ey AP A BRE Rl of multiple
nalom ascessnygontrol (Moh@servicd aturETits tR§SDE) secone MAC
p‘i‘8§ic‘di‘85t On¥é gqpfpg | es, inplenmented in hardware
ana/ or so twar Such as a canera, a video canera
nodul e, a vi deophone, a speaker phone, a vibration
devige, a ’PIE?@ oa‘laomlﬁfrﬁpf‘ QMHereth ﬁ:ﬁ ‘HTSda b111t1es element
t ransceiver, free headset, eyboa

t%arbémk ﬁ@lérw@ e emeétwéﬁ@mam at ed (Frvp radi 0
uni t, a I i quid crystal display (LCD) d| splay unit, an
organj c ht e t|n dlode(CLED a uni.t,. a
di gi T-b;? appdt wherg F ‘é@égblé‘ﬂ‘és element
i@di@aeés rmdLNaielayedl nbbenehcmmgemd/ 6BMAnincluding a no

Silonialot 80 A B

capabrlrty information in wreless communi cations, the

r ecer i ng 15 qglrognéiﬁ?' W ngtwéi'fqr% C%ﬁw%’?gfah)aﬁﬂ%es element

imdizatessmedtippe-imput nuﬂ&tp&@nuapwts(MhM@ paweaebsave.i es
el ement that indicates an HT capability. 2. The
met hod of claim1 wherein the HT capabilities el enent

i ndi Jat es Bhe methodgel dgimi bwhereimthe T capabilities element

iRd@ieh Haﬁisrﬁy b 'n?éﬁa%?déﬁ%t%ﬁ%@% ot d 20 M Ghannels.
protoco ata units I n one physical service
data unit (PSDU). 3. The nethod of claim1l

S S| e BB Ul RIS, (8Tt Sment
m%e ths channel aRegsment e d é@m@ eﬁ%ﬂ tion, m%tbméﬁfsm)

in one MAC protocol data unit (MPDU) . 4. The
“method of claim1 wherein I8 HT capabilities el enent
i ndi cates a bl ock acknow edgenent nechani sm 5.

The nethod of claim 1 wherein the HT capabilities

el enent indicates an N-del ayed bl ock acknow edgenent
(BA) including a no acknowl edgenent on a BA or a BA
request (BAR). 6. The nethod of claim1l wherein
the HT capabilities elenment indicates multiple-input
mul tipl e-output (M MO power save. 7. The met hod



9. The nethod of claim1 wherein the HT capabilities
el ement indicates green field protection. 10.
The nmethod of claim 1 wherein the HT capabilities
el ement indicates space tinme block coding (STBC)
control franes 11. The method of claim 1l wherein
the HT capabilities el enent indicates non-high
t hroughput (HT) signal field (L-SIG transmt
opportunity protection. 12. The method of claim
1 furg, her Tﬁéﬁﬁéﬁidalgoﬂ élanan WhdigiR the 3PE chpabitities element
lt"’é?naﬁ hk‘{ehe prqQbe request frame is responsive
¢ ngﬁ EHERTOLEEHIOR f 1 ane. 13. The et hod
of claim 12 wherein the probe request frame contains a
secong, HT b|||t|e el e
thr oug%put'fﬁ tg}o(,g[? ?}a{%ﬁ }bqfﬁbr} t]g? ﬁ-gl‘ capat)ﬁlqzées element
indietes spgantingubkdktcoding 63 TBCA cortrobfrdmesre, and to

receive a nmeasurenent pilot franme, wherein the

measurenent pilot frame contains an HT capabilities
el eneht. t hEhe imefihog: efsclaimHr vdesrein the JHT capabilities element

1§H§ca§g§ ﬁf)l&%lghmtﬁ‘fow NP %Tp RId | HL—@G) transmit

| emrent aggr egati ormat t hat
opnostiznity grekestiosn of mul tiple nedi um access control
(MAC) protocol data units (MPDUs) in one physical

servigce data unit (P 16. The, STA of c¢laim

14 whkrei nlR6 & Oéﬁgﬁwﬂ.f&t@r&mnﬁm Tapggutiing a

probevegadstefaine) WHereithé pasbeté %Yé?st fFgphederegongive to
C) service data

Eél ti I e rredlturrlhatoﬁess contr ol
|IP§ RYOGHEMAC pr ot ocol data unit (MPDU).
17. The STA of claim 14 vvher ein the HT capabilities

To e st of i PR A SR TR FAE Ohme

ceheamsta sendndaldscapabilities alexdent.ock acknow edgenent
(BA) including a no acknow edgenment on a BA or a BA
request (BAR). 19. The STA of claim 14 wherein
the HH.caphbightheenghputetHT) stdition ST A comprisingiput

mul t ':Pfé‘be% rw@)to%lé\ﬁ%egaa%%con frame2 %ndTﬂ?)ereégﬁe a

of cIa|m14 in the H] Ities emsn
mefurementRilotly lerieim 8 %W@W@llﬁt yamg fpntains

aﬁOHM'EalfdlﬁHﬁ@b %lement thgﬂlnﬁﬁﬁteg%ﬂ& PIT Qéﬁéﬁﬂﬁaﬁ wher ei n

the HT capabilities el enent indicates channel
managenent and channel sel ection nethods. 22.

The 3BA Of'I(‘jEé STA 6ﬂcl‘éihﬁf$4 WlHehéld'ﬂh@Bﬂabélﬂ)éBilie&szelement
.ehenent i.ndi cates green fie otection. . e
SEREe G0 AER e e erat Hiat Hicup Ageregation Sf multiple
neédinen acéessicoatasd (MAC? protoeoblatkunitdi (MPDYE3@h one
p?lgrgfcra? lserv1%g%ata unit (PSDU).

16. The STA of claim 14 wherein the HT capabilities element
indicates a frame aggregation format that allows aggregation of multiple
medium access control (MAC) service data units (MSDUs) in one MAC
protocol data unit (MPDU).
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24. The STA of claim 14 wherein the HT capabilities
el enment indicates non-high throughput (HT) signal
field (L-SIG transmt opportunity protection.

25. The STA of claim 14 further conprising a
transmtter configured to transmt a probe request
frame, wherein the probe request frane is responsive

to the rreasurerrentwgi lot frame. 26. The SPA of
cl ai 25 whbeePFAt ofeclsimbd4reherein theafEl conebiliféesgelement

ARG s HTbleaR akich bivi & cth &l RMechanism.

18. The STA of claim 14 wherein the HT capabilities element
indicates an N-delayed block acknowledgement (BA) including a no
acknowledgement on a BA or a BA request (BAR).

19. The STA of claim 14 wherein the HT capabilities element
indicates multiple-input multiple-output (MIMO) power save.

20. The STA of claim 14 wherein the HT capabilities element
indicates mechanisms to manage coexistence of 20 and 40 MHz channels.

21. The STA of claim 14 wherein the HT capabilities element
indicates channel management and channel selection methods.

22. The STA of claim 14 wherein the HT capabilities element
indicates green field protection.

23. The STA of claim 14 wherein the HT capabilities element
indicates space time block coding (STBC) control frames.

24. The STA of claim 14 wherein the HT capabilities element
indicates non-high throughput (HT) signal field (L-SIG) transmit
opportunity protection.

25. The STA of claim 14 further comprising a transmitter
configured to transmit a probe request frame, wherein the probe request
frame is responsive to the measurement pilot frame.

26. The STA of claim 25 wherein the probe request frame
contains a second HT capabilities element.
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