NETWORK MANAGEMENT USI NG PERI ODI C MEASUREMENTS OF

| NDI CATORS [ 0002] FIELD OF | NVENTI ON [ 0003] This
invention relates to beacon neasurenent request

signals used in wireless slotted conmuni cati ons and

net wor k managenent. More particularly, the invention
relates to network nmanagenent using periodic
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i | . :
pbonal - [POORIEE: E&ﬁﬁ@&ﬂ%@ﬁ@gﬁ%ﬁﬁ;@@ﬁfg ?ﬁ(gﬁ@ €S roam

active and power-saving _
RS Butiple geeesh ppindy fnt anay bel opeyetingondhk sameer separate

o T8 08 L5 IR g e
IeAXtacenss ipainth 6ABO1 whishrave éypiealiusingle poavetedeneaumdts, us can
Bl LBBTIRG: ARG ERRIAPS (A plhoole o Palnif SRR Yo
suppetidbk rbamingofwichte danit andens) ppiat kytisaliy branthis APbeabton

S i otifi. i en changin des.
B PP IS, MR sletfon ] S DALl TB 4R the
Sbgﬁngtﬁ @ﬁi‘@cbxix‘é’alg@ncdsnpeinvadmeﬁidﬁs_ IfttetdTinseshen i @eak Signal,
tlﬁg %aﬁ%gtgﬁ%ﬁcéﬂfiﬁfﬁéng #Ige r%ggs%cg.%i%ﬁ ggrvgcta %ggdnn%ctt tEa %Lfalcgess

- point emitting a stronger signal.

[0008] TIEEE 802.11 supports two power modes; active and power-saving
(PS). The protocols for infrastructure networks and ad hoc networks are
different. Under an infrastructure network, there is an AP to monitor the mode
of each mobiie station. A station in the active mode is ﬁﬂly powered and thus
may transmit and receive at any time. On the contrary, a station in the PS mode
oﬁly wakes up periodically to check for possible incoming packets fromthe AP. A
station always notifies its AP when changing modes. Periodically, the AP
transmits beacon frames spaced by a fixed beacon interval. A PS station should
monitor these frames. In each beacon frame, a traffic indication map (TIM) are
delivered, which contains IDs of those PS stations with buﬂ'éred unicast packets

in the AP. A PS station, on hearing its ID, should stay awake for the remaining
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del i vered, which contains |IDs of those PS stations

with buffered unicast packets in the AP. A PS

station, on hearing its ID, should stay awake for the
remai nin -1 WD 2004/ 104737 PCT/ US2004/ 014901 beacon
WRLWHIMIS” Under the contention period (i.e. POBESpo04gHo0
awake PS station can issue a PS-POLL to the AP to
retrieve the buffered packets. Wile under the
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indicator (RCPI) indicator, which is a measure of the received RF power in the

selected channel, measured at the antenna connector. The RCPI parameter may
be a measure by the PHY sub layer of the received RF power in the channel
measured over the PLCP preamble and over the entire received frame. RCPIis a
monotonically increasing, logarithmic function of the received power level defined
in dBr. The exemplary allowed values for the RGPI parameter may be an 8-bit
value in the range from 0 through 220. ‘

{0009] In known approaches, the measurement of the parameters RCPI
and PSNI is done as a single measurement, which approach has certain

disadvantages. It is desirable to provide an improved method of making
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measured over the PLOP preanble and over the entire
received franme. RCPI is a nonotonically increasing,

| ogarithm c function of the received power |evel

defined in dBm The exenplary allowed values for the

RCPI paraneter may be an 8-bit value in the range

fromO through 220. [0009] In known approaches, the
P ESBRt obthe hergaetenstees BCPI andndSHENo reswlbne specific

j r -Whj ch, approach has certain
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met hod of making 2 neasurenents of the paraneters,
e.g., RCPlI and PSNI, tor In specific advantages
[Q(Egbl ting in nore effici m%wr k managenent. [0010]
SUMMARY [00111 According to exanpl e enmbodi nents of .
[@H&] pr es edccpidingnttp oprampbe rgeRpdimppiasel dhertresept ipention,
p&%yﬁip %?e%gﬁlrgﬁm%ﬂ&eéé th@&%ﬁyﬁgéjcohr}egﬁ&? fard QsHRP8Eder to support

roam ng an ynam ¢ data rate adjustnent, and relate
rdantifig hdhdyndntl0 Hataahte ladjuamomt,dad adatwidtfhnaiohsr st aspect

of the present invention, there is _provided an.access.
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a second aspect o he present invention, there is
BpaawiRbedest. W rel ess transmt/receive unit (WRU),

o cterized in that, the WRU i onfigured t.0 .
UERT e *n iAo bt oo Aoyt ok R rop e opliog, tgee i
proviBRAVWNERsd QQhshitrb@Wee udit | (WRREGhenmhéterigidaeh anatofthe
a network configuration in which ANs conmmuni cat e
WIIRY incwifrgureskte reecavesmBedoondsiquestuni t (WIRU) t hr ough
one or nore access points. [0014] Figure 2 is a chart

show ng types of neasurenents or reports. 0015]
QRhre 3 15 a BRUPRDERGRAZIION Qi 30 DRAWINE Ut o

rgshol d . act | ' ' -
(O0¥SS o STre 2 slREGEABRMAE p nA B Bl Faddod f which
- WILANSs communicate with a wireless tr;-msmit!receive unit (WTRU) through one

or more access points, , -

‘[0014] Figure 2 is a chart showing types of measurements or reports.
[0015] Figure 3 is a graph showing the effects of absolute threshold on data
rate selection.
f0016] Figure 4 is a graph showing a relative threshold which uses the
serving AP for a handoff. .

{0017} Figure 5 is a graph showing the effect of a reporting offset.
[0018] Figure 6 is a graph showing the received channel power indicator
"~ (RCPI) level of a serving AP. |

{0019] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0020] . Hereafter, a wireless transmit/receive unit (WTRU) includes but is
not limited to a user equipment, mobile statioxi, fixed or mobile subscriber unit,
: pager, or any other type of device capable of operating in a wireless environment.

When referred to hereafter, an access point includes but is not limited to a
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serving AP for a handoff. [0017] Figure 5 is a graph
showi ng the effect of a reporting offset. [0018]
Figure 6 is a graph showi ng the received channel power
i ndicator (RCPlI) l|evel of a serving AP. [0019]
VBEFRMIEFDESCRI PTI ON OF THE PREFERRED ENVBODIRUERIEI04/014901
[ 0020] Hereafter, a wireless transmttreceive unit
(WRU) includes but is not limted to a user
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ressed. Even though the invention is described in
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WRI?%@Q‘%F%P STEWIME Y MAsidrimef %qciﬂeg@ﬂela QoR&ponding to a

appl i e to other scenarios also.
beacon request contains a measurement duration value and channel number for

which the request applies. The beacon request permits a scan mode which
includes "Active Scan" mode, "Passive Scan" mode and "Beacon Table" meode. In
Active Scan mode, the measuring station (STA)transmits a probe request with a
broadcast service station identifier (SSID). The measuring STA’s beacon report
contains one information element for each STA from which it detects a beacon or
probe response, regardless of whether the probe response was triggered by the
measuring STA’s own probe request. In Passive Scan mode, the measuring STA
passively receives on the specified channel and returns a beacon report
containing one information element for each STA from which it detects a beacon
or probe response. Ifthe measuring channel is also the serving channel, the STA

concurrently carries out its normal data traffic operation. In Beacon Table mode,
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[ 00231 Periodi c beacon requests are made during
connection between a WRU and an AP on a W.AN. A
Measur enment Request field corresponding to a beacon
request contains a nmeasurenent duration val ue and
"E‘Pﬁg‘l‘?ﬂé‘?‘”‘"ﬁun‘oer for which the request appli &ST/UBRW4014901
beacon request permts a scan node which includes
"Active Scan" node, "Passive Scan" npde and "Beacon
thBabémshrimgETA taturndat BeaeorSBeporirondainiigptheeasent enptents of

.station A) transmts a.probe..r. e Wit h
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own probe request.. | n Rassive Scan._ node, easuring
n@isRat doR et SRR R R oo anc
[00@5Ur NS Reledic 0 meagpementsc artlaceni mgnageendnhf draffie:i cmgle
el enent for each STA from.which it .detecis a,beacon
e R Rt R el
[aole] ser viAbgplateditredhold dressHBA on RSNTmneasatds yraddeal tetiggat
its pormal data traffic operation. In Beacon Table
datsgate changps- 2004/ 104737 PCT/ US2004/ 014901 t he
[omeaB ur i ngbsslAter Thitshald acrfsEpenoRATIT areotdeal firngrokineity
curren]{‘ﬁt ontents of its beacon table w thout
defertert ﬁ’ﬁaﬁ‘&'ﬂitional measur enents.. The Measur enent
[doaspt i onREjagivd Theesheld vatimkpécd té deevidy ARtdettsabnditiens for
re sted neasurenent, expressed in tine units (TUs).
] The follow ng are sone potential advantages of

(@B 0di C ThEBBSIAhSERRESaIEs cdiRARE pef odic kRtchkions (i@l wation
neasur enent ,apprpgpfkﬁ[OOZS Per i odimg[‘ mea ureme?t
fipldal whichwRagrRstodichepsncneagusgments DS iR RES 18‘3“5@%?
uBEO W GRSvild IjakBh SefL R 08 PdHiodd jbawimont| SMasdnditional
[ 0026] Absol ute Thresholg‘?1 crossj_ngs .,on PSNI measyr es, .
repogtingiefneasyremenfgayulisg fhgse prpwide Rariglie MepFiompFIts wiic

réhse i IReeshald, SicRAIBRNS Sirelk ReRburheni fgabstfRbduces
proximty detectors for |ocation.
multiple reports. The multiple reports are provided only when deemed relevant.

Absolute threshold crossings on perceived signal to noise indicator (PSNI) may be
_used as a condition to provide a measurement report. The measurements on
PSNI are suitable to trigger data rate changes. Absolute threshold crossings on
received channel power indicator (RCPI) may be used as a condition te provide a
measurement report.

{0030} The periodic extensions are additional fields in the beacon request
which are use for periodic beacon measurements. The capability to do periodic
measurements is an optional capability for the AP, and therefore APs which are
not capable of doing periodic beacon measurements will ignore the periodic

extensions. A beacon request is a request to perform a measurement. A beacon



[0028] Rel ative Threshold with respect to serving AP
detects conditions for handoff. [0029] The beacon
request al so contains periodic extensions (information
fields) which specify periodic beacon nmeasurenents.
WA 2EMEHsi ons fields are used to provide PATARBL0E901
for the periodic neasurenent and conditiona
reporting of nmeasurenent results. These provide
rgpert Odithe nIBapdtse n@atAningl ¢ke resdt(ee ofrthageqestted beacon
traffic, such that a single neasurenent request
MSARGEPSE: nultiple reports. The multiple reports are
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for which the request applies. Also included in Table

1 are the extensions (additional information fields)
needed to specify periodic neasurenents and

conditional reporting. Table 1 generally shows the
WRULHIMMENt request field format for a bead&f/US2084/014901
request. The illustration for the current neasurenent
shows the nunber of octets for the channel nunber,
TabrNEBedian Beqi@asur ement  duration and scan node.
Table 1 al so shows for conparison, the octets for
periodi c extensions, with respect to basic service set
identifier [(BSSIDj, 1 .neas reﬂent eri.od| .reportijng
condi tion, {t4reewebl dfaprelt) Mearprerpeter pSFA of f det
More parti NERPSZ | BePMeadPEREiNE” Reque¥odti el d
corre%%?qu_i np to a bfacon request is shewn in Table 1
and contains the nmeasurenent duration and channel
nunber for which the request applies. A response to a
beacon request is a beacon report. 6 WD 2004/104737
PCT/ US2004/ 014901 Table 1- Beacon Request Channel

corevs:| FEY B sy ol SRy
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[OQR3dis| fgthe AP is not capable of perform ng periodic
nmeasurenents and thus does not recogni ze the
extensions, then the AP ignores the extensions and
provi des a single neasurenent and a single report.
[do88B4] | If thakPais hot edpahlealf parfoheingipecipdia resistiteanents and

oISl Mok Dl BRUER1J 08 ST L ASLEHEL
pRvide arssglensasurehient hed heagbsrapeduest, t he Channel
FERPCCRLICTE N e N R
the requesting STA instructs the receiving STA to report detected beacons and
probe responses. In the beacon request, the Channel Number field indicates the
channel number on which the requesting STA instructs the receiving STA to
report detected beacons and probe responses. The Channel Band field indicates
the frequency band, taken from Table 1, in which the receiving STA conducts its
measurement. The Scan Mode field is set to the type of scan, according to
Table 2 (infra). The scanning behavior is as follows:

[0035] - In Active Scan mode, the measuring STA transmifs a probe
request with the broadcast SSID. The measuring STA’s beacon report contains
one information element for each STA from which it detects a beacon or probe '
response, regardless of whether the probe response was triggered by the
.meas..uring STA’s own probe request

[0036] - In Passive Scan mode, the measuring STA passively receives
on the specified channel and return a beacon report containing one information

element for each STA from which it detects a beacon or probe response. If the
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report detected beacons and probe responses. The
Channel Band field indicates the frequency band,
taken from Table 1, in which the receiving STA
conducts its mneasurement. The Scan Mdde field is set
WQ2W0HYH3fpe of scan, according to Table 2 (ACHS04014901
The scanni ng behavior is as follows: [0035] - In
Active Scan node, the neasuring STA transnmts a probe
mbSaYRSchihidl id 415 theeadtgsdhaffbithe BT mnastreniiyeasTiss gut
.. beacon reporéﬁ contajns one information el enent for
itenuppad At affic RFTAYOPt detects a beacon or probe

[OPgﬁpons ed L eg?ﬁdamﬂ‘aefe bR, ﬁ?_fméatﬁirjﬁg(ﬂié‘& Tebgme ndeavs
riggere e neasurin 'S 0 r.o e :
ropRRSSEIAIng the SupRt & %tﬁgﬁgé %Fﬁcsnﬁslgeu?’?ﬁ‘a{té’%f\ﬁ%ng

aBSSi ShhchiRERin¥esS on the specified channel and

return begcon report contai nj.ng one infornati
10Qfinent "ot MeBuReSPR PPOReRAFEH-Fr GopbRtee ObLRR et ths
refueRed hRanaBsRnt, lekpldsad if TWR. 20041104737

CT/ US2004/ 014901 q}g;a uring chan

el i l.so t .
10889i ng TaRifmet , 27 we SHeERH e RERY gga}l}lﬁ ¥ gfﬁ’f radio,
mBA B efitegubdtahhd ScAHbad d¢fhitibri¥or Beacoh RedBeaicalements.

Tabl e node,” the measurin TA refurns a beacon

r epor t
0940 ai ni Fighle Re Charrelhiand Salieiions B rafia MGATER PSR!
wi t hout perfform ng additional ne surenpnt s. [100381
The Measur ®pDuration field ils” ¥t " eqiar t he

duration of) ot hey regisest ed nmeasurgnent, expressed in
TUs. 10039] 225{;1 as 2 and -3-show c(f‘.anne! band

definitiong st@HzMaekido neasurengnt requests and Scan
Mode defi ni‘ttteons—for—beaconTreqguest—etenents. ~ [ 00401

Table 2 - Channel Band definitions for radio
{dgagéf gn@gﬁle REOUGH Modd\NmRitidaTeeB e Ron Redudst @Enddand 0
- and 1 [00411 Table 3 - Scah-MNde—defin

for Beacon |Regdest el enents Scan Mode rons
Passive Scan 0
Active Scan | 1
RBeacon Table |2
Reserved 3-255
- [0042] BSSID indicates the BSSID of the particular AP for which this

measurement is requested. The BSSID specifies which AP to measure when
several APs are detectable on a given channel. The BSSID is set to the broadcast
. BSSID when the measurement is performed on any AP(s) on this channel. A
broadeast BSSID is used when an AP BSSID is unknown.

[0043] The Measurement Period indicates whether this measurement isa
single measurement event or is a periodic measurement which is repeated each

Measurement Period. The Measurement Period is divided into two subfields:
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Nane Scan Mode Passive Scan 0 Active Scan 1 Beacon
Table 2 Reserved 3-255 [0042] BSSID indicates the
BSSI D of the particular AP for which this measurenent
is requested. The BSSID specifies which AP to neasure
WhENY1YETeral APs are detectabl e on a gi ven PFEHAAWH014901
The BSSID is set to the broadcast BSSID when the
neasurenent is performed on any AP(s) on this channel.
Uit l?hﬂ@%dﬁ' as ThBSﬁltﬁubﬁelﬁSl@ﬂn&H’lﬂ@ t e &lag H»S$léﬂ°éﬁod subfield
unknown. 04 The Measurenent Period indicates
AR OIS ‘if%g% 2 ﬁt%%ﬁ?”é%m %ﬁlgwﬁlg GRS e measur enent
[0BXENt O Th Parif® EhISTHIE coRass be Mol 4 WSBzharidsisr ap eatigaed
_each Nbasurenent_PerEod. TQe asutene%giPerLod isd.
indeapt QUHOPTH BPRFGISIERG e T9BCAEIE \{BS RIAT VRO A9 F0uS periodic
mﬁ%ﬂrbﬁaﬂ@# péﬁc%bllbﬁj_élﬂtv?:mé(éf (E’dejﬁ)di&_:s tﬁbﬁhgmehfmhxfeh’eﬂs dot
efines the tinme unit fo e ri ubfie
periis iists GreLRH1B T aEsRTeRlt A HRARIP RO RIpH gats Corre
HEDQAdikailh ehRehd Rdasittbvhbed i6 p6adiEt Witk nofedusted ek Sismant
IS an unsigned integer nunber repres ntiquEQe. d
PoTEqsie it HHE casertee mepafgent 5P F@eﬂg ap pRygpietiort basis and as
£ WiyHRRBhditibndpéragl subfiel d value of O indicates
t hat the neasurenent i.s_no periodi ¢ but is singl e
ORSasur onBRE RepOTEReiCRadiiny Aedines e hgmansyed yosplip are
rdp6thd wﬁﬁeq%g@&tﬁlﬁ SITAL b RS RRE A dition PEll© aietiefiintdin
no requested neasurenent period; in this case the
Taldadurenent is performed on a best effort basis and as
[opugauent Ipapass CORGMEAR TREMEN Defilibal I BeRRROREd MG
Condi tion defines when the neasured results are
Eleprmitt ed to the requesting STA. The Reporting

Cuq¥gition %%Lues are definéd in Table 47 ] %8 i'Illfé-ible
dith L R \

anditiga DeseRiPTCondi ti on Definitions for Beat muﬁaggest
Report to be issued after each measurement. 0

Report to be issued when the RCPI level of the measured AP ¢rosses above an 1
absolute threshold with hysteresis.

Report to be issued when the RCPI level of the measured AP crosses below an | 2
absolute threshold with hysteresis.

Report to be issued when the PSNI level of the measured AP crosses above an § 3
absolute threshold with hysteresis.

Report to be issued when the PSN1 level of the measured AP crosses below an | 4
absolute threshold with hysteresis.

Report to be issued when the RCPI level of the measured AP crosses above a | 5
threshold defined by an offset (with hysteresis) from the serving AP’s RCPL

Report to be issued when the RCPI level of the measured AP crosses below a | 6
threshold defined by an offset (with hysteresis) from the serving AP’s RCPL

Report to be issued when the PSNI level of the measured AP crosses above a | 7
threshold defined by an offset (with hysteresis) from the serving AP’s PSNL

Report to be issued when the PSNT level of the measured AP crosses below a | 8

9.




El ement Condition Description Reporting Condition
Report to be issued after each neasurenent. 0 Report
to be issued when the RCPI |evel of the neasured AP
crosses above an 1 absolute threshold with

YW AHIEETs. Report to be issued when the RCECT{USEHOPO1
t he nmeasured AP crosses below an 2 absolute threshold
with hysteresis. Report to be issued when the PSNI

thmshbld@feﬁhaebmsmee G AR hgE1RESGHES ﬁa;!apt&@ s@ﬂnﬁg A@Q%Nut €

1 r-t‘-Ju: \A t:l:'\

threshord—wth IIYDL et eStS- r\cpuu +—to—be—+ssue

Hepiediogrportaipa peff medmirerneish) kebeghPwieo $be BCPE lavel afithd | 9
WWQE}{%P epfeessing| rdmpfnshin yre nge lewing byRbp entiteod BeRCPI
Sﬁh@ﬂth hysteres) fram dhe sfrvingaARieBERI.ed AP crosseg

P’f‘mg%fgrr ?% gﬁ“@%&@%ﬁ& basis when e PRUD el gfghp 10
Sévé ragge '?%@drbaééﬁﬁeéamapﬁ%% BNk

e Wlﬁﬁ)@gﬂaﬁlﬁ rppst oPPYét (with

ﬁggé%@é%l s) fromthe serV| ng AP's RCPI. Report |t
o@s’?g‘-’5

Lt ssyed-when-the PSNL_ |l evel of the nmeasured AP cr

)/e a 7 threshold defined by an offset (with
{‘?Rﬁg er esi SyresholdDifed prayidpmejther the Hgmphold Relyeror thooffet

B o e e Se s BB I R
intageriaying ?SlWh!éh #ip edtiiviglemd éo PENT ohREYEt An effiet yaluedsn
sfzhed § Phitvin o Pahle of (HSY] ﬁﬁ%eports (one per

rreasurerrent to beg| n when t T level of the 9
(9985 ur ed B iSo PEOVEPS arrenmmsed & hit dateger bpstacksisyvdihe

- hEfhghRes AR RPl Bt a4 e (ﬂha%ow?hﬁéﬁm) from

t he serving Al erlo I C repor one
O&éﬁls ur enigdye ﬁ.os bé@iqmmagm PONketvernk lconfigutriigorl ml m

RRASHESH AR 278l §%
e p WAL IS hEIBLR P TP Bt o,
mpoke Absr I ﬂ@ At ghq:)Mmple depicted the WLANs 12, 13 are able to
establish a network link 22, either directly or through a radio network controller

(RNC) 23.
{00501 Figure 2 is a chart showing types of measurements or reporis,

showing how event detection triggers a report, or, triggers periodic reporting.
More specifically, Figure 2 illustrates for comparison, a single report scenario for
PSNI and RCPI, as compared to similar periodic conditional reports for absolute
threshold, serving AP threshold, serving AP periodic range. Also illustrated is
the periodic reporting for each trigger event for comparison. The broadest
category is a measurement 26. As used here, "measurement" can be a
measurement or report. The measurement 26 may be a single 27 or periodic 28
measurement. A single measurement generates a single report 29, which
includes a single report PSNI 30 and a single report RCPI 31. The periodic
measurement 28 can generate a conditional report 82 or a periodic report 33.

The conditional report 32 can provide an absolute threshold 34, a serving AP

-10-



Reserved 11- 255 [0047] Threshol d/ O fset provides
either the threshold value or the offset value to be
used for conditional reporting. A threshold value is

an unsigned 8 bit integer having units which are
VEURIOVHERt to PSNI or ROPI. An offset val ue PIC3/U§2004/014901
signed 7 bit integer in the range of (-127, +127).

[ 0048] Hysteresis provides an unsigned 8 bit integer
thyesheldedl or uaktiing W bOGodIR irkifzeCTB)i TRk &ibkolhi: Eﬁ}@swm t3g

h t field o 49
HSE At E i RSN Aiindameteite QovahelaCRR e, Ao
smmg'lhABmErdshomBB enditbIs, sk%mﬁ% é@&%@éﬂ?ﬁ%ﬂ"&ﬁ thdaei ééAIBHg

nor.e S n e exanp
A? t‘”%ir}g’g‘%ﬁgp%&%@&e sesving Abperiodin range,36 wludss psprving AP
pesibiie rrknge mzﬁ a4 bamRNCI@ Apﬁéltl%ﬂéigfﬁﬂgg mrqfssg T:hg%ﬁodm
t |.gure

~Bea} 05 LHGHARG RepLic “bHorhES Sa el epesiod bt FOPT 68,

[B0EIM Nng ﬂﬁﬂﬂ@'ﬁeﬂ,tthéi ﬁh@l@&*é}ﬂﬁt $1hEERE cﬁmﬁlﬂoﬁgﬂf fe oﬂéd based

t More speci f
opiag o B tro SR ine el Gorshon NG bandpsolute
tbasheldiRCIPI038. REY) t]@wnﬁ%poﬁmqew 85 @BndiBoSd1y 1‘6@)61 ted
erlodgf condi ti.onal reports for absolute_ thresh

APTHRE ASHETEhodetdinplyding s5EYIPS &Pcthr@ﬁhgbi PﬁN é 47
ahdl bttStriggd Pthrbshold REPPEY. I T Grif QPtﬂeﬁgdlfc QhnRASHot used for

tri r event for conparison. broadest ~ cat egor
ﬂ?%mggﬂﬁﬁ%@m hbHt map proxide the aewgem’ pm‘m@se 6 inc
B9irdy APRRSLIE MRite FENT BP2Ad serviie ARFSHY, %&fﬁm ﬁ?
peri odi c 28 neasurenent I n

gle 27 or
PWE%%EFEE@HP“@E%%%%RQQ% a single report 29, mhlch
[00%g] udes The Sif}d 8nd PBAbAic E’l?é\‘!!su?@néﬁg 28 58 DAl G a6/ lent

RCPI 31. The periodic_ neasurement 28 can generate a

tshdThe single 1epgs6 A1, condisional ysppitdai pericditneporsIThe Atpolute
t16Q8KH14 BONREvih € RPIthre3Rola s aﬂfdcé\égq%ﬁg’ 6%?1%?%‘2‘%%%& 36 trigger

threshold 34, a serving
eyaots. UEbo oieperrsmont rqsulsg kg the3dngle reposePSNR§7 Afngle report

RO lzedélsgoﬁ@@ﬂ?reé’l%ld Fgﬁﬁgﬁns%kﬁ angtﬁfeSEJi hg‘lﬁ"ss L6lides

an absol ute thresh 1d an ute’
thrgshold BEN I HEpPsersimg A ghreshold RCPI 48, serving AP periodic range

PSNI 57, serving AP periodic range RCPI 58, periodic report PSNI 67 and
periodic report RCPI 68. For conditional reporting, event detection triggers one
or more of these single event reporting outputs or periodical reporting cutputs.
f0053] Figure 3 is a graph showing the effects of absolute threshold on data
rate selection, and illustrates variation of measurement quantity against time for
three different channels having 5.5 Mbps, 2.0 Mbps and 1.0 Mbps rates
respectively. At an initial time of the graph, STA 1 receives a low PSNI level
from the AP as measured at the STA, substantially below an absolute threshold.
The rate is established at 1Mbps. STA 2 and STA 3 have PSNI levels above the
threshold level. As time progresses, STA 3 has received PSNI levels which
exceed a second threshold and then drops down to below the absolute threshold.’

=13~



' sbquomlawm thadsholdgoiggéns do

serving AP threshold 35 includes a serving AP
threshold PSNI 47 and a serving AP threshold RCPlI 48.
The serving AP periodic range 36 includes a serving AP
periodic range PSNI 57 and a serving AP periodic range
WRCHP/H8737 The periodic report 33 includes aPp&lisyyipi4o0
report PSNI 67 and a periodic report RCPI 68. [0051]
In addition, the single report 31 maybe conditionally
STRPEYHLE SadeiRde tOhedB Mb%@ h'aﬂe?btﬁﬂ”tbﬁﬁhbblﬁi d&én toreltiMibgs
absol ute threshold PSN ﬁHﬁ§ 1ﬁ%e gﬁﬁsghold ¢
repepnd ggentppliptherlMbes yaip @s Flae;\g‘? 0Py Temains a
HEONIibhh paRhinYil 280 Wihed STRES Rek affitibe; BSNViengs /e&change to
t hreshol d 35 i ncl udi ng serV|ng AP thre hoId Sgﬁn AP
thafub s ralg- Abesarharersip PREPIevels ca?ﬁlS M?F‘hgf ge LS
gSélb&Qig%é APGRith § hiier WHRGr PONT 1608 sBodlg resotfes flonBthat
ut may provide the serving AP periodic range 36
AP ayailpple - serving AP periodic range PSNI 57 and
[GRyYi Ng ARpReLiifd fapRBESYREH réﬁl:ﬁé)fhrerﬂﬁld @lliich uses the
measurenment. reportin [ 0052]  The si erlodlc
oA ot ShiestalRe HeArEics VAAHAE Of FRes oG
LER agdinst GitfadbE APNGAnd KP Y ihte3dectiBB ol BdbdatioR @Bé'\irm'éh;he
absolute threshold 34, serving AP thresh | d 35
reporiipggveat oo erephehownthe signaly regeiued by §ﬁésfr°n?ﬁ$}5mf’

(SERARARRE of t BiHuBerh &R T6E tHRSMvidRg AP |
e repgrats‘éé&ﬂd}@gi?2ég§%)%te t%reshol d PSNI g *

o ngp‘mtebn an elfyed) in viorh PSRV is mage Agfrespin ?WP%%%&W&I‘ PB:
This tREh )é@&:ﬁé’ﬁd%@%@h%ﬂt@@%ﬁﬂé&%@ﬁéﬁ@ grizﬁ?c@l@i 1@@&: By

range , serving AP periodic range
tpeeffietii Thisepuses apsarly driggerpf the harsdntiasaissplt oﬁ@m offsgt-
d o e
0 o M09 R B 5 bty e
éuz gnd 3 [sbwsgg the BrpOEinE Tangy
d%@n%ﬂ? é@p@%ﬁﬁrﬂ&a@g %}%fﬁuﬁﬂrgtets t’H‘n@t%lﬂrﬁlIQGP"'Jre):'sus

I on trates variation of
theashownetite I@Gi’lﬂlretsw]d@aldrfbe reporEing eyent: Byent taisgered and

Cha%&@ er'?ﬁorﬂ-]avf‘ 38 PR 14008 ach ShoWPBR i80Ende O MoRfuckabes

t an 1ni time of raph,

1ewel s wesult ofthaomm mhe\reportmgofnhehm 3 epuiinmesduzing

e parpt RPN B P R B A AR, BRI B o the
skxpbll frioavAelP § dah;mk&ldvhﬁle dffse’emi’ﬁdlg‘ e \RENT frem thergerving AP.
[&S% r ess%slgurg' IS%. g‘r%p s gv%n\éq;ge Iﬁ%}ul IL‘%Y gll' g MAP The
triggering event here is an absolute threshold exceeded. The triggering event
triggers a report.

[0057] 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.
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exceed a second threshold and then drops down to bel ow
the absolute threshold. -11 WO 2004/104737

PCT/ US2004/ 014901 STA 3 thus can change to the 5.5
Mops rate, but nust JEOPBOBMMENTEhe 2 Mops rate and
eventually the 1 Mips rate as the PSNI | evel drops.
STA 2 remains at the 2 Mips rate until |ater, when

STA12 had wirtleserninunfisltidnayelen hiligingad eds® onk Beceds point
These. changes in PSNI | evel s can also be

Mops.,r.ate. :i\
t"‘b‘éw‘gﬁltf‘&gan%‘??ﬁan Alenal gesnogsivetopbeasan xenvgsththe bragaa signal
usedfer ﬁﬁl(ﬁﬁml[g chauRLL n@&gﬂf&ém 1ﬁ§ %&Jt%n{w}xg?ém tﬁgsﬁﬁem is

avai |l abl e 054] Eigure 4 is a
extendad, tpdncinperiteladdithire sigred mﬂoemaaen vaomgpn%ﬂnfgor a
handof f . Weaﬁt ure also.hllustrates variation

measur ement e GUSNEL Ty %@3’; %tbe??weﬂg?“ﬂibefxﬁ?fb&%p?“dmg

a inekeusendriting aafigwallcofaitic) showi ng the reporting
event. The graph shows the signals received by a STA
froma first AP (Serving AP) and a second AP (AP 2).

The greas %%%Pél ésoi nggﬁlpf’c%%h%g%fﬁg? ér&bocﬂﬁa% 10\9@3”8}‘1 the

an of fset | wer |
extenson Am:lﬂdmgﬂms of BSSIBa sneesnreanent pEiSM fe;rortlhg condition,

d t [y | b th ffset.
thﬁﬁ%’dl%%ﬁ@ggo ng%{fefﬁg{ﬁl’ha&éé? eF’I%:ELanéoff Zsoa >

result of the offset. [0055] Figure 5 is a graph
showi ng the effect of a reporting offset and shows
rel aive ﬂlﬁrmﬂe%cqmmggﬂa@wswm of epbegdimentdp wikiengin the

et BiibR AN G PN REPIAELAMTY, < o er sus

term nat es. ustrates tines
time showng the I SCP threshol d and the reporting

even E t tr| ered and eriodic ts of the |,
psr\u‘I | ev A R R pgﬁrem the
wirelegh ccﬂﬁnﬁnﬁ&%ﬂéhtsy&ferd lefnfeﬁﬁhg aui?elém 1 cBﬁnQéFgldl\r{h?nd the

serving AP 3 continues during peak period of

basgpp sieag! provided trhthejnnﬂemm&mmqﬁ theilgeN ronneetdomhen
the signal fromAP 3 drops below the offset reporting
of PSNI fromthe serving AP. [0056] Figure 6 is a

graph sh@bierwirtlees &Pinursttiondysters of ¢nb@dient Dewherein:
triggering event here absol ute threshol d
exceeded agx\eﬁléortﬁeira‘gwdw&;@ata beacoy getersion; audr ¢ |

the beacon extension includes a Period subfield provided as an

unsigned integer number representing a repeating time interval for a periodic

measurement.

6. The wireless communication system of embodiment 1, wherein:
— a response protocol includes a beacon extension; and
the beacon extension including a Period subfield, the Period subfield

comprising 14 L.SBs as an unsigned integer number representing a repeating

-13-
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[0057] Although the features and el enents of the

present invention are described in the preferred

enbodi ments in particular conbinations, each feature
tiroe inteznainfor aaperirelici ard satanent], whepeit a Pofiodishibfield value of 0
. fea%ures. and el enents of the . preferred enbodi nents)
indlieaes & SinElR RO BRBPHSIREARIIGRERtor Wi t hout ot her

features and el ements of the present invention. -12

EMBODI MENTS 1. A wirel ess comruni cation system

ut i 1% zi ndhgtwirelgss coommuaiedion systan of emhedimaritdg wherein the

' onsi ye t g, a. beacqn.reque the .

o ok BB TRTHIE KSR AT 5 unsined
intepRs UnemEhdr aBpredbfitngahareybgigt Nifnle i683trAMfbE a periodic

extended to incorporate additional signal information,
meAHEIEDEg: at | east one extension of the beacon

request, the extension providing a nmeasurenment of a

signal condition. 2. The wrel ess conmuni cati on system

of dhbodiTherwirdlesswrenmumitcatopn system sf embpdivherdi Iy gvhmrein the

of BSSI D, .neasur enent riod, reporti opdi t4 on,
befp L Feaet ERfenton, fnoliding: &nBRTY RRHDLToHiS et subfield
cold}risihp l4cESBS @@RINuASIEhod i8MeEbR Muaibep HopfiseRtihg Ja repeating
.Wherein the extension including one of  PSNI and RCP
-UmgdatprEanior & periodiy megspgraeat, o%rﬁmm z &erisd sebieldyajue of 0
; ' o] i ess comuni cati on
.1n§§§?§%??ﬁ%¥%ﬁ%%?§%§a§I&F%%?%ggﬁkAN connection and the
beacon signal provided in the inplenentation of the

o ot Pt bt 3, TN bR S 556 ingan
adc8sd pélas (APPealigingexbeitoh @linathel MstHyAaeaprasihgnsi on

i ncludes,_a Period subfield provided as an unsigned

i nt dJeVidingLEy theobeacormignal, periogicarieasunemants jpdegagnse to
bd=Rb Ldi: r The. w r.el.e .

Rbn S REILALLE oo BB SUERMS e Wi Yymamis date rate
adjeshoenst apdotiated signal odesoldulnetionsnn ext ensi on; and

10.  The method of embodiment 9, wherein the WLAN implementing a
WLAN connection and the beacon signal provided in the implementation of the
WLAN connection.

11. The method of embodiment 9, wherein the extension includes one of
BSSID, measurement period, reporting condition, threshold, offset of

measurement and hysteresis.

12. The method of embodiment 9, wherein extension including one of
PSNI and RCPI measurements.

-14 -
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t he beacon extension including a Period subfield, the
Period subfield conprising 14 LSBs as an unsi gned

i nt eger nunber representing a repeating 13 AMENDED
SHER?- t | Fireimeodaif eithodimpet 9,06herei@asur ement

wher ei n ' subfield value . ,of O indicates a

singl e n%nr-ggéél?%oqrgpoﬁgggﬁ}uéﬁg%?.be?‘.coﬁ'ﬁﬁpe\ﬁs}oéll’ess

comuni céhe dreasyts eetengfore iHeDEHd¥eA tPekiod\BeEREIA $rd@ided as an
beacon. request extension includes a Period subfield

UNHERACHEYCE DRMERE representing @ gepeating bime Biiewkad for o geriodic
méfRfaideng. tine interval for a periodic neasurenent.
8. The wirel ess conmuni cati on system of enbodi ment 1,
wherein the beacon request extension including a
Per i

d suybfiel t he Per. od bfield conprising 14
LSle(B‘as ;i% elfﬁgﬁg’ﬁleogeﬂhoélé‘@fmﬁgﬁﬁ Fr4'8presenting a
repeat i N@ rebpbfse Pro8IsPinchting alffalcodl ektd R LeEENt |
wherein a Period subfield value of O indicates a

si ngl e néhe pergopdrtensianinclding a Poriod gubfielly thiedsriod subfield
indl r : . far erat. .

copfiTing 1L3BH M b 1ol ARGE RERLA)ipd Abeating
timmetihtedvabfoprd pemglic mensudément, iwherbin HPeeidd sibfierd value of 0
.naeri odi c. r%asurerrenas i n resg%nse to beacon requests
micatosa pingle DoRpsriodsTaeafureBentng dynani c data rate

adjustnent, and related signal control functions. 10.

The net hod of enbodi nent 9, wherein the W.AN

i mpliérentihegnathodiofirmbedinesytti%whereintthe bpacsvcrauésyratension

. [ | [ ation of the, WAN .
. nElues sk el BRATRL P entd aead Mg sepresentine
a répeabiigdmpiedntérmal fodasparirliomeaBaSinkbntreasur enent

period, reporting condition, threshold, offset of
nmeasur enent and hysteresis. 12. The nethod of

. embogy, menth Omh&S 8f BmPYERASIOS fulfltdiHIFa Q86204 by bkacon
and RCPI neasurenents.

request extension including a Period subfield, the Period subfield comprising 14

LSBs as an unsigned integer number representing a repeating time interval for a

periodic measurement, wherein a Period subfield value of 0 indicates a single

non-periodic measurement.

17.  In a wireless local area network (WLAN) including at least one
access point (AP) and at least one wireless transmit/receive unit (WTRU), a
method for operating a WTRU, the method comprising:

providing a beacon request including at least one measurement
response;
receiving a beacon signal in response to the request; and

if provided in the beacon signal obtaining the measurement
response.

-15-
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-14 AVENDED SHEET 13. The net hod of enbodi nent 9,
wherein: a response protocol including a beacon
ext ensi on; the beacon extension includes a Period
subfield provided as an unsigned integer nunber

3 bl B Rad b Sonse

m@hfd%§ m@%e alth@4RGEEmenb ¢h HGb t JoRBAGOA ﬁé&&i}%h%t t@@qpport
t he beacon extension including a Period subfiel d

dymayinis dladq Betecadiusigaents i ragmﬁasm@mras‘,o Shpoersi agrﬁé@ited signal

plyber representing a repeating tine interval
colfn?)lr;oqg&%%rl odi ¢ nmeasurenent, wherein a Period subfield

value of 0 indicates q S|ngle non- peri odi c
od of epbodi nent 9, wherein

neas
t he ag‘gﬂ’eﬁgﬁé@gl‘)? %‘i‘geﬁi@%ﬁ 17; wheypi thawinglesg gommunication
sytdth '1&'p@en%x%ﬂx§l S WBANOBSHGNSHA b 6%%511 %}Qﬂ%? brow,ded in the

representing repeating tinme iInter for a periodic
implgmentation Ofﬁ@WWmmcmf enbodi ment 9, -further

characterized by a beacon request extension including
~a Period subfield, the Period subfield conprising 14

' LSBSZ(HS dheunsilpded ehibodUREnt LT R erb R BEROA rBguddt extension
ating n% interval for a periodic neasurenent,
é.%%ottpbﬁ s> megsuEeenh peEods r@qrﬁegcc@péstl% threshold,

oﬁgemkﬁxeaeafb,ﬂ@ﬁmgd%ﬁﬁ%ﬁ ement . In a wirel ess

| ocal area net |nclud|ng at | east one
access p0|nt (AP) and at |east one wrel ess

ey, CHE Rea e e T P iy opaRaty: ontension

inchileg Dnelof HSNK £igd RCHIaA6ds1@BReBASUr €MENt 1 esponse;
receiving a beacon signal in response to the request;
and if provided in the beacon signal obtaining the

NMeasgy eMefle method of embodiment 17, wherein:
a response protocol including a beacon extension; and
the beacon extension including a Period subfield provided as an

unsigned integer number representing a repeating time interval for a periodic

measurement.

23. The method of embodiment 17, wherein:
a response protocol including a beacon extension; and
the beacon extension including a Period subfield, the Period subfield
comprising 14 L.SBs as an unsigned integer number representing a repeating
time interval for a periodic measurement, wherein a Period subfield value of 0

indicates a single non-periodic measurement,

T
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response. 15 AVENDED SHEET 18. The net hod of

enbodi nent 17, wherein the nmeasurenent response

i ncl udes one of a neasurenent to support roanm ng, a
measif e mihte methodpp embod tiyerstri %, wiairain sabencan el ek pktension

. . sur.e t.;to support a related signal . control .
inPfitife T35 SRR o AHREBF b o mre b ogor MaBPEIP FHRBting
a YépeltRgSt GtV APor Aperfafsd RIBabARISERNt i ng a W.AN

connection and the beacon signal provided in the

i mpl ement.ati on of the WLAN connection. 20. The net hod

of odi | n request nsi.o .

el s incthb JUbEATd 1108 Bed B Fhot B ER B ctuding
a Perigilsiibheld theddriddsubfield amh prfingeasE Be®sdn ansigned integer

hysteresis. 21. The t hod of . enbodi nent 17, _wherein a
n §8’6 ﬁ@%ﬂ&ﬁ%@f‘g &f@%ﬁm tlm&ms&aqéfﬁé qoperelic laﬁ%éurement:

' wRERin EERSOISTBALE. valie of%dﬁ%@si%&le% L{BI mbdsurement.

wherein: a response protocol including a beacon
extensi on; and the beacon extension including a Period
subfield provided as an unsi.gned integer nunber
representing a repeating tine interval for a periodic
nmeasurenent. 23. The nethod of enbodi nent 17, wherein:
a response protocol including a beacon extension; and
t he beacon extension including a Period subfield, the
Peri od subfield conprising 14 LSBs as an unsi gned

i nt eger nunber representing a repeating tinme interval
for a periodic neasurenent, wherein a Period subfield
value of 0O indicates a single non-periodic
measurenent. 16 .. AMENDED SHEET
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24. The nethod of enbodinent 17, wherein a beacon

request extension including a Period subfield

provi ded as an unsigned integer nunber representing a

repeating tine interval féﬂigmﬁﬁriodic measur enent .

25. The nethod of enbodi nent 17, a beacon request

gxtensiqn including a Period subfield, the Period
Isglajmedrigri sing 14 LSBs as an unsi gned i nteger

b L ti ti i.nt | f
ber | odi ¢ ABILErE Rt ARbAzacrized i Bipteube | el d val ue
of OthdﬂPd&b&ﬁﬁ@@H%'s@nﬂ%nB@aﬁ{ohq_@éq% geasurenent. - 17
AMENDED SHEET CLAIMS What is clai rreg Is: 1. An access

point (AP) characterized in that: the AP is
conf pgur egp} 0apeig @gﬁ&aiokﬁ%ﬁga%é 'aﬂ-lrrl?a%bepr\x% (i{equest field

claim1, wherein a asure
caypsrondsiddhe Bepben Request. Request. 3. The AP of claim
1, wherein the Beacon Request conprises a Channel
Nunmber one octet |long, indicating the channel nunber

for 8hi ciThOAP FERGUNCWRR}eihEHY §£coﬁﬁ&lcfé1%§t cofmlns%lé—&% #Ehannel

Nof claim 1, wherein the Beacon equest ‘conpr

elonepgpket o langy cindicatingy, thien dhamuéln qunitserf fexjuehizh the
m@aggrg,ﬂél}mqagsg%ﬁ)h\%ggsur ement request applies. 5.

The AP of claim erein a Channel Band value of O
indicates a 2.4 GHz Band, and a Channel Band val ue of

-1in‘gicat,ﬁ%§g5g‘:}v Band. 6. The AP of claiml,
wher®in t hee BELETAIRd qlaetes shpPracen Requrstrommninesa Channel
BBnd ahle@8tdtbn £ GheicatihgNe § L8 Lo, Qf

the requested neas ulr grreﬁt , fggyegé%%?qrn‘bﬁcﬁé%grﬁl ¥ Ssurement
reapssy appliesthe AP of claim 1, wherein the Beacon

Request conprises a Scan Mde one octet | ong,
i ndi cating the scan node to be used for the

meastir en€hhe AP of claim 4, wherein a Channel Band value of O indicates a

2.4 GHz Band, and a Chanlnel Band value of 1 indicates a 5 GHz Band.

6. The AP of claim 1, wherein the Beacon Request comprises a
Measurement Duration two octets long, set equal to the duration of the requested

measurement, expressed in time units (TUs).

7. The AP of claim 1, wherein the Beacon Request comprises a Scan

‘Mode one octet long, indicating the scan mode to be used for the measurement.

8. The AP of claim 7, wherein a Scan Mode value of 0 indicates a
Passive Scan Mode, a Scan Mode value of 1 indicates an Active Scan Mode, and a

Scan Mode value of 2 indicates a Beacon Table Mode.
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8. The AP of claim7, wherein a Scan Mde value of 0

i ndi cates a Passive Scan Mode, a Scan Mbde val ue of 1

i ndi cates an Active Scan Mbde, and a Scan Mde val ue

of #-i ndilbatAd ofxlBeadowheadihScivb dbod et WeEINDIHR 1BHEE f 3-255
ard Rebdfy of claim?7, wherein Scan Mode values in the

range of 3-255 are Reserved. 10. The AP of claimS8,

wher ei n Passive Scan Mode indicates the neasuring STA

passj vel reég,i ves. on a specified channel, and returns

a beacon “eptr ¢f elowmalnivleersire Pansive minanoades fdicates the
méfuISRs BTﬁTp%sEfv@w 1}‘%319%3 oy adgﬁe%ﬁie‘?i c@.ﬁnggf“é?l'& ﬁ%?fsl%so%) ﬁgacon

response, wher ei the nmeasuring channél I's a
reperhdongaingigeneinfiines tiiv\elbanmifoeaichySTA firdne svinch iti detects a

a traffic,operation. 11. .The, AP of. claim8, .
beihlB; ﬁ’gﬁfﬁ oS g ﬁﬁ? mgegtripg Ehannelig Alshytherserving
chianmet thd STA dohOhi@ehflfl ¢aptied\bidit@nHFRACERS tr 8l cRDpedion.

returns a beacon report containing one information

el ement for each STA fromwhich it detects a beacon

or pflqbe TheS RP3f ’cl:iiﬁg?,djav%% eif‘lf Aw'i]\?et !%;%Emts%ﬁr %Jae;lcates the

response was triggered by the measuring S OwWn
measbeng 8GAdssnsniits a PrebdRqiestvithm iBoadbast §SIDBaadebturns a

bopRh GRPPE P ot S UG NGOR GIFRA: 1B RREAE A from which i

dee@s @rbcaddi & pYobbRdthoRsE fr@%:mdm&_s 3R hbiHMR @he probe response was
nmeasurenents. 13. The AP of claim 1, wherein the

trigggeeshbrébg measwdng ST¥8s ownpggherediest.oct et s | ong,
whi ch indicates the BSSID of the particular BSSs for
which a beacon report is requested. 14. The AP of

cl ai¥f. 13 ThehAPebfh cldi® BSSHHerein $ebedrd Tably ddod@shdicates the
BSSI D en requesting beacon reports for all BSSs on
megsuripg ild} retiens freakpn feperteontaining, the cyriens cgptrs of a

beaReH eable ARG IR AR miNE ZA IR m BBk adhtdd octets

| ong, indicating whether this neasurenent Is a single
measur enent event or is a periodic neasurenent which

IS rﬁfeat’ﬁ% Alg 5f claim 1, wherein the Beacon Request comprises a BSSID
six octets long, which indicates the BSSID of the particular BSSs for which a

beacon report is requested.

14.  The AP of claim 13, wherein the BSSID is set to a broadcast BSSID

- when requesting beacon reports for all BSSs on the channel.
15. The AP of claim 1, wherein the Beacon Request comprises a
Measurement Period two octets long, indicating whether this measurement isa

single measurement event or is a periodic measurement which is repeated for

each Measurement Period.
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each Measurenment Period. 19 AMENDED SHEET 16. The AP

of claim1l5, wherein the Measurenent Period is divided
into a Time Unit subfield and a Period subfield, and

t he 16.ne U AP sfdifine 8, wiedrenethe NMbB&surenRntPetiodl ¢ divived into

o | bfi.eld. 17. The A | ai m 16, wherein .t |
2 P in HipRElindA Ber e s iisidy e thedipeadntt ADGEI defines
theuiberunie pirehe Marivd dubficlEpeating tine interval for

this period neasurenent. 18. The AP of claim17,
wherein a Period subfield value of 0 indicates that

t he as t el 5.: i.0d Qutyi s i e . .
oasht onert By of il le, Werdin i oo Bl Compripep, g14 bit
unpigned utbgel inbesieptesenting ke FepelVBBE tRhe flterval for this period
Measurenent Period. 20. The AP of claim1l1, wherein the
guest conprises a Reporting Condition one
octet long, defining when the nmeasured results are to
be reported to the requesting STA. 21. The AP of
cl ai B8-20, ThthAPeif slaamREh ovhérein dtediotl smbfiekl weluefof O indicates
g rt_to be.,ssued after each
G BB BohEBPI: et Deog RIS Hagle meRdrment.

Reporting Condition value of 1 indicates a report to

be issued, wh e . recei ved channel power indjcator

(chfﬁiS Me&ﬁeﬁa 1fewberain the Time Upitouisldempistant the 2
MEBOULR MBAKaBRlH: Phfibghyst eresis. 23. The AP of

claim 20, wherein a Reporting Condition value of 2

indicates a report to be issued when the RCPI |evel of

t he asused Sl al . cr.osses bel ow an absq] ute .

thr e2hol A4 O Ry SaPbdh vhzein 4 Reaghm Reapastygomprises a
RepertignCendiepanht ogeng] d4fDiiny 3Héd Bk nfeasifél £a30LRS ade to be

report g& be i ssued_when the perceived signal to noise

renegiedtodihe reanestimegEd SHEET

21. The AP of claim 20, wherein a Reporting Condition value of 0

indicates a report to be issued after each measurement.

22. The AP of claim 20, wherein a Reporting Condition value of 1
indicates a report to be issued when the received channel power indicator (RCPI)

level of the measured signal crosses above an absolute threshold with hysteresis.

23. The AP of claim 20, wherein a Reporting Condition value of 2
indicates a report to be issued when the RCPI level of the measured signal

crosses below an absolute threshold with hysteresis.

24. The AP of claim 20, wherein a Reporting Condition value of 3

indicates a report to be issued when the perceived signal to noise indicator

00
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(PSNI') | evel of the neasured signal crosses above an
absolute threshold with hysteresis. 25. The AP of

(PSIN) 1R+2D of \BHE nedddue RERYAY A gé’ mﬁ {&E éﬂ’)%gﬁ%e %re‘épold with

i ndicates a report to be |ssue

hyskeressasur ed signal crosses bel ow an absol ute
threshold with hysteresis. 26. The AP.of claim 20,
wherein a Reporting Condition value of 5 indicates a

rep@st t @heeAPssfueidimhen wherdieh Reﬁ&ﬁﬁn?fC&ﬂﬁnon value of 4
aﬁggured Si naI crosses above a threshold defi ned

AL Eebpth tnbs leiBtcaben thedisNRdoea o the. mapswred signal
crEQ?aE el all r&%s@lﬁt?ihfésﬁg@ %%P eh\;‘{ﬂ‘fér%gfs‘ a Reporting

Condi tion value o [ a‘report to be issued
when the RCPI |evel of the neasured signal crosses

E;lst er esr@{ e?*-?’ ?ﬁdiﬂ%ef I g&v?" re?g\;g Rox (WI r}ldFH@nA‘fﬂlB? of 5

indicated 2GepdhtetEbd ideRAPFhkhNhe ROPI HbRA dfaﬂﬂéenﬁ‘;s@red signal
indicates a report to be issued when the PSNI | evel of

crogies fegug s threshglddefinaddwsan o (with hystexsisis) frade theetving
% pffset (with hysteresis) fromthe serving AP's
PSNI . 29. The AP of claim 20, wherein a Reporting
Condit| on value of 8 indicates a report to be issued

he, PSNL .| e he- neasur SI gnhal . crosses
beI E‘ﬁ‘f ‘éﬁo?le%& %@dWBﬁreaﬂ % e%t"(lw(équltwn value of 6
inBjestey E&'eﬁbrtf fdJHbtlgﬁleﬂeﬁle'eﬂg;heAﬁCPI RAPd1 of 31?1 ﬂ%? @%do&gnal

claim 20, wherein a Reporting Condition
CIOFRES dalossa paveshalddefinedrhysar offecttwithiesderasin) fitgm the serving
APPSR Epivhen the RCPI level of the nmeasured signal

enters and remains in a range bound by the serving

AP's RCPI and an offset (with hysteresis) fromthe

20, Sher At ABEhdabmng).Caberenon Regpriens(Camition valve of 7
mﬂiww@h%peﬂr b0 B Geb RO dn( AACPERT 10FASH SHEPHdashfed signal

begi n when
crosses above a threshold defined by an offset (with hysteresis) from the serving

AP’s PSNI.

29. The AP of claim 20, wherein a Reporting Condition value of 8
indicates a report to be issued when the PSNI level of the measured signal

crosses below a threshold defined by an offset (with hysteresis) from the serving
AP’s PSNI.

30. The AP of claim 20, wherein a Reporting Condition value of 9
indicates periodic reports (one per measurement) to begin when the RCPI level of
the measured signal enters and remains in a range bound by the serving AP’s

RCPI and an offset (with hysteresis) from the serving AP’s RCPI.
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t he nmeasured signal enters and remains in a range

bound by the serving AP"s PSNl and an offset (wth
hysteresis) fromthe serving AP s PSNI. 32. The AP of

cl aim 20 V\hgi)ei n Reporting Condition val ues of 11-255

ar e HeserthedAPaf claie 24p wereimparReportihar@mliting value of 10

i | a_ Threshqld/ X fset an t
Lo e Y R Roncb B B mBpe TR e bt hin BTN et
thefms@urefdlsiimalcenbas@ﬁum réxﬁﬁm@dnchﬂ idr%alaigumalngf thd\$prviddy AP’s
AR o im 33, erein a threshold value is an
PINE il of offssl Ref Hslresiu romy s v SneA L ARaNGS. PO
or RCPI, and an offset value is a signed 7 bit
integer in the range of [-127, +127]. 35. The AP of
cl aidh 1, ThsehBiohckin 38 adwreReRermsting Slomdities values of 11-255
ardreb&vegi s one octet long, which provides an unsigned
8 bit I'nteger hysteresis value having the sane units
as used in the Threshold/ O fset field. 36. The AP of
-cl ais?{g 1, H%ner in.the AP is configured to receive at
| east®: oridreafdc8h tpbrk Wherein jthe sBerconn Reguestneunprises a
THAEh6RAG : i i®fs Sl i
e/ R oty whibR pffyidle itk thd dhoMIRERIYAIGL G the

Beacon Request is sent 1 n a beacon

offgiet Eﬂ’é@s’wtclrﬁa‘mdifw cewbiivealmiportivdRU), characteri zed
inthat: the WIRU is configured te receive a Beacon
Request. 22 AMENDED SHEET 39. The WIRU of cl ai m 38,

wherddi.n (The A3 claifRed, @alersinLiHresHol® va MERY st sikfed 8 bit
report neasurements of at | east one signal

._and
m?%?a VY thegameniferag PSNLer RORL3and pnoffset value is a signed 7
biﬁﬁ&febgﬂfrﬁﬁlet&r%%%?{ﬂﬂq Lepart the directed

measur enent s. he WIRU-"of cl ai m 40, further
configured to report the directed neasurenents in at

| eas{. one.,Be n.Report,. 42. The WIRU of ¢laim40, |
| 258 O nEeRGPRs RO P TS TR 8l Bl Bimpries o
.Hysteresis one octet long, which provides an unsigned 8 bit integer hysteresis

value having the same units as used in the Threshold/Offset field.

36. The AP of claim 1, wherein the AP is configured to receive at least

~one Beacon Report which is sent in response to the Beacon Request.

37.  The AP of claim 1, wherein the Beacon Request is sent in a beacon of
the AP.

38. A wireless transmit/receive unit (WTRU), characterized in that:

the WTRU is configured to receive a Beacon Request.

)
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corresponds to the Beacon Request. 43. The WIRU of
cl ai m 41 wherei n t he Beacon Request conprises a

Cha rrb tet on i.ndicati ng the chann
nunber f or %ﬁﬁﬁtoﬁé’f gﬁfﬁﬁ’l‘qhgaﬁfﬁ%‘%ﬂl e %%H“ﬁﬁf‘s the
WTRU YW BAk©iné rghdit ﬁ:ileas\ﬂf@ﬁ&hﬂé of B¢ 1528608 sigadlesddition.

conprises a Channel Band one octet |ong, 1ndicating
the frequency band for which the neasurenent request

appl4es. Hi Tlgt?u\éf@:h&f 3§'fﬁi~é§1‘ ﬁ%ng‘zﬁélgeﬁ C}B tQkQAﬁﬁ%bort the

Band val ue o ndi cat es

digkriad aedBamementsue of 1 indicates a 5 GHz Band 46
The WIRU of claim 41, wherein the Beacon Request _
conprises a Measurenent Duration two octets |ong, set

equadi.t o ThewrBtdrehiaf 40 hﬁxrﬂ%}uc%%l‘ red BAPHRIEId directed

‘expressed in time units (TUs e WIRU of claim
m&asumnewﬁnntahées@éan@ﬁlemuﬁspomonpr| ses a Scan Mode
one octet long, indicating the scan node to be used
for the nmeasurenment. 723 AMENDED SHEET 48. The WRU

of oz mPAe WHRUebfclaihc40) wheein al MeadlirdnentlRegtiest field

a Passivye, Scan Mbde, a Scan Mbde value of 1 indicates
coéﬁesRePa%oﬁ]é%ﬁ negiegt-a  Scan Mode val ue of 2

i ndi cates a Beacon Tabl e Mbde. 49. The WIRU of claim

47, wherein Scan Modde values in the range of 3-- 255

ar e FeserThe WHU thlmwm vmheneﬁta the BeacaxhBegutest comprises a

M Gan Mode, i,ndi cat
ChAREH Spptl AR B IR o ERRRE] ubar far whith the
xn@ab@aaﬁﬁhtﬂequgﬂapp@mgalnlng one |nfornat|on el ement
for each STA fromwhich it detects a beacon or probe
response, wherein if the nmeasuring channel is also the

serviqg m@m tr Qa4 f o&‘}ﬁbﬁregli @E%ﬁeﬁ% %@ivfl@é{tco. rgi’ises a

nor mal dat a | c oper at’i on cl al
Channelh Bagidnove oried ISQQ,nniﬂmiﬂ:mm the ftemsente band for which the

measurement request applies.

45. The WTRU of claim 44, wherein a Channel Band value of 0 indicates
a 2.4 GHz Band, and a Channel Band value of 1 indicates a 5 GHz Band.

46. The WTRU of claim 41, wherein the Beacon Request comprises a
- Measurement Duration two octets long, set equal to the duration of the requested

measurement, expressed in time units (TUs).

47. The WTRU of claim 41, wherein the Beacon Request comprises a

Scan Mode one octet long, indicating the scan mode to be used for the

measurement.
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measuring STA transmts a probe request with a
broadcast SSID, and returns a beacon report
contai ning one information el enent for each STA from

whi of8.i t THEWTHTY ofclkBRA9NwWAErdlh WS EAB@NSMue of 0 indicates a
p r e%garggl ess qf whether the probe response was
ase1\Gregtivipgle, macanede baleST A indisatpapobetivectpaadtiode, and a
Scad Mbie VARR LS ixfdidded} ﬁ%eé.?gg ﬁ%tlbﬁ]e BRagon Table Mbde
g

i ndicates the nmneasurin returns a beacon report
contai ning the current contents of a beacon table

W t t rf ' ddi t L onal pegsur nts, 53. .The
Wt PG R S i i Phereiis Gedh Mega deLies o i 1ange of 8-
255 aldIed2regbd. octets | ong, which indicates the BSSID of

the particular BSSs for which a beacon report is
requested. 54. The WIRU of claim53, wherein the BSSID

is t C . BSSI O whenJequestin ac oy
op ! rtfe WPRAGRMain B h A H S8 Sk YRt cates the
mEHRETN S STA hessiMdredeivdsaina 4fecifibd eRAmndl endBeaens a beacon
rises,a Neasurement Perjod two o

Request cq ctets
repGHCONtATIRR PR PIGHBRHER Slomantionearh STArom whichihgetects a
 baERaE Y YFEHE Rbe, WhdreirPifRRE N far IRAHISRE al¥h L i

'S repgjgtsedrfég? %ach I\/lbasurerrng%ﬁﬁerl oci.rn 56. al'#g V@%%wmg
chgmne] theSE%, coicarrentlytdarrikt astiite memmalPdataotraffsc operatiou.

into a Time Unit subfield and a Period subfield, and

the Time Unit subfield defines the tine unit for the

Perifid subiié VTRUSE. cldibe 48 WHepbinCAafive 86an Milecin@iddies the
Peri Qd %gpfl el d conprises al4d Nhit un3|4gned I nt eger

MEATHARE PP} tra@amitsp probe reqitast with e breadeasePSHP, smsi returns a
' ' T o) | iy s 1
S s G TR g T 1 i
detretsreebeaspn oe probiegespmspaeigarilbss ofivehather thglrrobe response was
Sy t. 59. Th RU of cl.aim56, wherein the
e B R P A S WA P P BRObe RS ERS. of |t ho

Measur ement Peri od.

52. The WTRU of claim 48, wherein Beacon Table Mode indicates the
measuring STA returns a beacon report containing the current contents of a

beacon table without performing additional measurements.
63. The WTRU of claim 41, wherein the Beacon Request comprises a
BSSID six octets long, which indicates the BSSID of the particular BSSs for

which a beacon report is requested.

54. The WTRU of claim 53, wherein the BSSID is set to a broadcast
BSSID when requesting beacon reports for all BSSs on the channel. |
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60. The WIRU of claim 41, wherein the Beacon Request
conprises a Reporting Condition one octet | ong,

def igy ng sul:t g5 are t r

fo the rornesy TRE EASHLSS, GRS R0R ok b b fitloes o
Merevneiment Reriod twogetezridhng) ioidicsaingewhéther thisdheatesmant is a
she ort to be issued after each neasurenent. (?:g‘n‘ The

1 SUFEPARGRYenieE i A P A 19dds Brass REpreehi hichris rapgated for
edth MeakfifihaditeBerdod €port to be issued when the

recei ved channel power indicator (RCPI) Ilevel of the
nmeasur ed signal " crosses above an absolute threshold -
Wi t hgfyst ' . D SHEET, 63. The RU of .. .
ol a1 ko, ThETERY oreuls Pne b Mesupdtns Prptodle divided

iritndi TamesUaitr sydefidld taadbe Besivdeshibidd, die tiCHlimecUait alibfield
dttﬂg asyred signal _crosses bel ow an absol ute

Pipes i dmg it fgrtheieniad subfieldhe WIRU of cl ai m 60,
wherein a Reporting Condition value of 3 indicates a
report to be issued when the perceived signal to noise

i ndi 8%t or The VERRY dfeladin 58, winmreiretisa Pardodssupfadld compsizes ald

iR TRt PRfoh bEmbRE Fap ot i dhe MHSCEbtRl Fioohiorye] dor this
pafiod médrihiremicds, a report to be i ssued when the PSNI

| evel of the neasured signal _crosses bel ow an
absolute threshold with hysteresis. 66. The WIRU of

cl ai gy 60, i td Lt I
i Dt o THO WAy B TR 47 D tBiEh 4 BaritR eI Yyalye of 0
indieates 4bat thie viegratementads net pakiod bubid h seEhohtkadefément.
by an offset (with hysteresis) fromthe serving AP's
RCPI. 67. The WIRU of claim60, wherein a Reporting

Condsdi oNTY3IWERYS ofRlail 86, GAhARIREEPREL Unst Abficid ¥6Rksists of
when the RCPI | evel of the neasured signal crosses

tha P MSBstof the MeasumemenicBetigd.an of fset (with
hysteresis) fromthe serving AP s RCPI.

60. The WTRU of claim 41, wherein the Beacon Request comprises a
Reporting Condition one octet long, defining when the measured results are to be
reported to the requesting STA.

61. The WTRU of claim 60, wherein a Reporting Condition value of 0

indicates a report to be issued after each measurement.

62. The WTRU of ¢laim 60, wherein a Reporting Condition value of 1
indicates a report to be issued when the received channel power indicator (RCPI)

level of the measured signal crosses above an absolute threshold with hysteresis,

9%
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68. The WIRU of claim60, wherein a Reporting

Condition value of 7 indicates a report to be issued
when the PSNI |evel of the measured signal crosses
aboVi3-a (IheeWABW ofl eldine60 by hearein bf Bgiorfing ondition value of 2

: ' f t.h [ 'S PSNL, 69. The WIRYU .
indtR4E Elephet (0B o RS BRI dareh Snthpamaspredasignal
crosubis dales af abepité thebsPeld & MeR;dt he PSNI | evel of

the nmeasured signal -.26 AMVENDED SHEET crosses bel ow
a threshold defined by an offset (with hysteresis)

from4 he JuL Yl ' I . W Laj _
. Wherein %Wortl r?g %@ﬁgﬂ)\t %}ﬁgl%é? 53? %%orgggﬁ%%étg{’gggﬂle of 3
ingigaites aore}pemlm b]?(ismﬁecbwhmeﬁseé pefﬁémel):l signbeg mMemd dicator
I el of the.megsured signal enters an )
SN of HE muntd Gidfa) Protoes abmvs Ay ahsolute ABEashaid with
h@teddsisset (with hysteresis) fromthe serving AP s

RCPI. 71. The WIRU of claim 60, wherein a Reporting
Condition value of 10 indicates periodic reports (one

per gggas t i paowhen the PSNI .l evel of th

_ measur edlﬁ;}}%gna:ﬁtér?? g?agglaﬁ%‘ ‘Vg?ﬁfﬂg oétlpgr@éldlb%% d a&f’ of 4

m]tctihmtsfe RVFeRgrtAR) be iBSNG gﬂﬂbnathzeoPSﬁHtle(;w 6ﬂ11];chy;dieaEsﬁféééiskignal
rom.,t he ser i AP s ..72. The WIRU of cl ai m 60,

| "rﬁﬁ”e"rs&eﬂ°"héﬁ&:ﬁﬁgﬁ'ée @b’r‘ﬁﬁif’i\&)ﬁ"‘i}‘allutﬁé%reéis-tll- 255 are

reserved. 73. The WIRU of cl aim4l, wherein the Beacon

Request conprises a Threshol d/ Ofset one octet |ong,
whi &6 pr RHedWIRY toff elairh60,t whesim b Remirting Gondition value of 5

; V, oibe used for gonditj,onal, reporting. 74..
i A B Er b bR sl ORI defeh of T ebfiuredhsiemal
crossisgibeste 8 thidésholhd€@esd bih BEsb @ iflPRAPsterdsis Asm B kerving
A?r @{?Efl , and an offset value is a signed 7 bit

it - in the range of [-127, +127]. 75. The WRU of

clai m4l, wherein the Beacon Request conprises a

Hysteresi s one octet |ong, which provides an unsigned
8 bi&7.i ntBpeWTRH tof rcheiirs 60, wherein a Reporting Condition value of 6

indicates a report to be issued when the RCPI level of the measured signal

crosses below a threshold defined by an offset (with hysteresis) from the serving
AP’s RCPL

68. The WTRU of claim 60, wherein a Reporting Condition value of 7
~indicates a report to be issued when the PSNI level of the measured signal

crosses above a threshold defined by an offset (with hysteresis) from the serving
- AP’s PSNI.

69. The WTRU of claim 60, wherein a Reporting Condition value of 8
indicates a report to be issued when the PSNI level of the measured signal
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crosses below a threshold defined by an offset (with hysteresis) from the serving

AP’s PSNI.

70. The WTRU of claim 60, wherein a Reporting Condition value of 9
indicates periodic reports (one per measurement) to begin when the RCPI level of -
the measured signal enters and remains in a range bound by the serving AP’s

RCPI and an offset (with hysteresis) from the serving AP’s RCPI.

71.  The WTRU of claim 60, wherein a Reporting Condition value of 10
indicates periodic reports (one per measurement) to begin when the PSNT level of
the measured signal enters and remains in 2 range bound by the serving AP's

PSNI and an offset (with hysteresis) from the serving AP’s PSNI.

72. The WTRU of claim 60, wherein Reporting Condition values of 11-

2565 are reserved.

73. The WTRU of claim 41, wherein the Beacon Request comprises a
Threshold/Offset one octet long, which provides either the threshold value or the

offset value to be used for conditional reporting.

74. The WTRU of claim 73, wherein a threshold value is an unsigned 8
‘bit integer having the same units as PSNI or RCPI , and an offset value is a
signed 7 bit integer in the range of [-127, +127).

75. The WTRU of claim 41, wherein the Beacon Request comprises a

Hysteresis one octet long, which provides an unsigned 8 bit integer hysteresis

value having the same units as used in the Threshold/Offset field.
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