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[0003] This invention relates to beacon neasurenent
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[0006] IEEE 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 mobile station. A station in the active mode is fully 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 from the 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 buffered unicast packets
in the AP. A PS station, on hearing its ID, should stay awake for the remaining

-1-



delivered, which contains |IDs of those PS stations
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indie£el K/RGPDrlﬁﬁf‘cat(ﬁ(,:R’hlb}ﬁsaa 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
ih dBm. The exemplary allowed values for the RCPI 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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nonot oni cally increasing, logarithmc function of the
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serving AP for a handoff. [0017] Figure 5 is a graph
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[0015] Figure 3 is a graph showing the effects of absolute threshold on data
rate selection.

[0016] 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 station, 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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includes "Active Scan" mode, "Passive Scan" mode and "Beacon Table" mode. 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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i ncl udes "Active Scan" node, "Passive Scan" npde and
"Beacon Table" npbde. In Active Scan nopde, the
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nmeasuring STA's beacon report contains one
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dateerpieshemigeseasur enent, expressed in tinme units (TUs).

R R R L e
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reduce managenent traffic: single nea nment reguest
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w15 RIS, Sy, 49 st pasanmitinc
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 to 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



reporting of measurenent results. These provide
peri odi ¢ neasurenents which reduce nanagenent
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w5 RS ST S, A L e PSSP

refsdr@nnel band, neasurenent duration and scan node.
Table 1 al so shows for conparison, the octets for



periodic extensions, with respect to basic service set
identifier (BSSID), nmeasurenment period, reporting
w@endite47eon, threshol d/ of fset, and hysteresis ePEBUS$2004/014901
More particularly, the Measurenent Request field
cogresponding Lo a beacon request is shown in Table 1
contai ng the measurenent duration and channe
Taﬁ&ﬁbé%eﬁﬁFl 9445 t he request applies. A response to a
beacon request is a beacon report. -6 WO 2004/104737
PCT/ US2004/ 014901 Table 1 - Beacon,Reau st _Channel

Channel Meg %%ii i.on Mode
Cctets: 1 JE{%%EQS gﬁ 1 “ﬁgﬂ%étgér @%ﬁ
Threshol d H ?%Peé [ EI‘I 0 gﬁl ]}‘J an / set ets
6 2 lodet:[Q033] If §{he AP ig not capabl e jof
perforn1ng peri odi ¢ neasurenents and thus does not
recogni ze the extensions, then the AP ignores the

extensions and provides a single neasurement and a
single report. [0034] In Table 1, channel nunber

i ndi cat jchannel nu th J [ .
STA i nd t(iﬁ?&bs ;‘Iﬂ%asrugg@pg M gegﬁﬁ“t% re E(c)lf egceﬁ%g tlbsis
beacons and rdﬁéﬂrespon< ondptpn e n reduest.,

the Channel Nunper field indicates th channel nunber
orP&tRtch & he rgguesting STE |nstructsfthe recelQ%ng
STA to report detected beacons and probe responses.
The Channel Band field indicates the frequency band,

taken from Table 1, in he .rec
00(,3§}ld uct 9 the APjs aeh, F%‘?‘Fé’:ﬂg Ofcﬁeﬁé orgying Heelﬁl\élglc%fl%?sdl rementy and
thl%%dctelg%ott X‘Q&gﬁfze%ﬁ@ RxtedEfodkding the AFH adlogetHd axftémions and
e scanni ng behavior is as follows: [0035] - In
providésva sidghnmepsierentend apB AsUREFeBTA t ransnits a probe

Odgggggzt rl\gp’%a} 11!3 Iie %&%ﬂgﬁbe%d%atJMe%gﬁf&'ﬂﬁgnl§¥%nsvvhlch

PRPGETIERe ormation el emrent for
th@%‘dheﬁﬂgfglmﬁn&hﬂmfs {lie 1dedienrigsSBA lie aepmt deteptedbeeacons 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 transmits 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
measuring 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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response, regardless of whether the probe response was
triggered by the neasuring STA's own probe request

WO 0@3694737 | n Passive Scan node, the neasuring BTHUS2004/014901
passively receives on the specified channel and
return a beacon report containing one information

el eme for,ea TA fr. i '
megBHE SHAEh AN FieCe id G Dl PG, Pl S AaReRSut
wsé%%ﬁéﬁ@ﬂﬁﬁ%&%ﬂ?Qé?ﬁmﬁgixr|ng channel is also the

vi ng channe

(00RGr mal clat a B B398 tAp00 MoRBriBe O AHnE Y T BRuERha beAdn
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containin e current contents of its beacon table
ad&%mﬂmmmemanénmnhng addi ti onal neasurenents [ 0038]
Oogg]r at | o ngreysﬁtigg?aetgone h&d i8 o & &uﬁgf@dhetéﬁrﬁ 6n of the

neasur erre expresse

reqﬁb&ed[xﬁ’@é’s%lel{@ﬂ& @sprbssettin3TBhow channel band

definitions for radi 0o _neasurene s.,and Scan ..
[00RBHe defliablesi ghsatdr3 b@%ﬁ’i’)nch@'&}?i P ]§1 onsy 4(}"]adlo

sure?ne%t Ie&é%%@llld §§£1{jmﬁfe'd%ﬁhitm ff)PBea[(@ﬂlr@ est elements.

uréement requests annel Band 2. 4- Band 0O
ooaesz Barbld 2 f ouaaﬂﬂlelmidedezimh@wfwr rste mpasuTAmEng Hequests
f or Beacon Reguest—etenents—Namg—Scan—Mde Passi ve
Scan 0 Ac{iNesmméScan 1 Beacon Tahl@GhanneRBsadyed |3- 255
[0042] BSSIHO-indicates the BSSIDof the particullar AP
for m?!ch t?k%th@%ﬁuienent i s rgduested. The B$SI D
speci fies Wiich AP t0 neasure whe several APs |are
det ect abl e érﬁ%zaa&@n channel. The BSSID is set |to the
br oadcast

[0041] Table 3 — Scan Mode definitions for Beacon Request elements
Name Scan Mode
Passive Scan 0
Active Scan 1
Beacon 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 meastrement is performed on any AP(s) on this channel. A
broadcast BSSID is used when an AP BSSID is unknown.

[0043] The Measurement Period indicates whether this measurement is a
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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BSSI D when the nmeasurenment is performed on any AP(S)

on this channel. A broadcast BSSID is used when an AP
W®B3Bi/4737 unknown. [0043] The Measurement Per i BOI/US2004/014901

i ndi cates whether this neasurenent is a single

nmeasur enent event or is a periodic neasurenent which

OnSrSAEAE D RS RS 57 BTG MR
an ORIt 47 e PHRBASHAA4LO IA8MingValdesand Period. The

Unit subfield defines the tinme unit for the Period .
[0084ibf i of TheaReriasbpeltiand censisticolsihgsks LNRsH@hhds an unsigned
. foll ow vV, L . . ial i .
i b9 i skl s cans
meh@plesan! ARpricdeubipldataluwgpiitiingdicateséh efmegastpgrgent is not

periodi ¢ nepasurenent. A Period L el.d
verfuiip Ba 65 PRIRS TBSeRoreRE P SRep e ial i o i arET
He{i‘) géké%&k@s {TREEY BERHremBnPRI Je@idditibith b degtrbted éasli6@Bant

 3FF Hex) indicates that the nmeasurenent js per|] odidc
permid; hn fibisreage the weasesend ApRerfojraed opy a hegt tﬂ%ﬁ?l‘é sand as
t he asure ' rformed on a best effort basis
fre%%%ltgsgés ?Ornétqﬁﬁ%st*e}ngg conditions permt. [0045] The
[0OREPoOr t i MEheReshrtingrCatefitioe slefines whien theaverutred astitlts are

are _ reported to requesti ng A. ..The rti .
repepieditoit ﬁl’%}eﬁ%ggﬁg’*- ok Feport ‘ggﬂT%{bql‘é“’l& v gf‘%gfgf Bipedin
Tagﬁe-él'Reportl ng Condition Definitions for Beacon Request

El ement Condition Description Reporting Conditio
[00R6port t Bable 4 ssRewpribge Oﬁfﬁéﬂanrﬁagwg’ﬁ‘én@?‘ I%ﬁacmég%%uest
Elto e i ssued when the RCPI |evel of the neasured AP

ses above an 1 absolute threshold with

L€

hystergsi s. . Report to be issued when the RCPI el
COP%EIOI?E];%%P@EMRP crosses below an 2 absolute tfctgeﬁ)}%gﬂén d

wWth hysteresis. Report to be issued when th

Re{)glyceclo i 8 JRISUEEh AR FIRSHES above an 3 0

Report to be issued when the RCPI level of the measured AP crosses abovean | 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 PSNI 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 RCPI.

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

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

9.




absolute threshold with hysteresis. Report to be

i ssued when the PSNI | evel of the neasured AP crosses
whedoamo4s7 4 absol ute threshold with hysteresiBCT/B8904/014901

to be issued when the RCPI |evel of the neasured AP

crosses above a 5 threshold defined by an offset

Ranaort

o o e S pa v rpers) fipay. f?h‘;e %@é@r@s RENL

P?f@f“;gﬁ%fgs%%@ff%mﬁ;gf N e T

anc(:1 raélsczfesse%z%bg&yg oyesis) framy C'Feﬁl‘é‘Pg ﬁs’é:‘ds P of f set

Pe@i@d&;ﬂ*eﬁg V\#é)m :éﬁ?lt) t%rb\él rgizv'ﬁp hﬁggl\g Rei t}tle 10
mdQub& an gema b
anﬁ fﬁne%fﬁsc?l g gg%yﬁge&ew) gvﬁ‘ﬁ@l‘?@’f"lmﬂ EISer esi s) ff rom

erving APs PSNI. Periodic reports (one per .
Eetﬁglg’qﬁrmmnﬂ tao begin when the RCPT |evel of the g 11-255

measured AP enters and remains in a range bound by the
0&5H vi ng mlameh‘aﬁpoffaefdpmmmwﬁéter thé threbyalterésed 61 tHe 6iBet

el Pt oy cbnBulrl e rb OpeRho apbte B Anis s § bi

1nfﬂ§axsllﬂzﬁﬂﬂg ARite W}ﬁéﬁ afd Wi PRh D& PENBOF R@g’? hﬂlbtﬁ@epy?lhg fsa
servi ng AP's PSNI and an offset (with hysteresis) from

signgd Tdut integersm ‘f%lep’eme of 712%5d2Ved 11 255 [ 0047]
[0OkIR] eShO|IS§fs%i"e§f‘st (% d&% ﬁsﬁ%rgardf 3 S 5 eSh%rYgFe\i%sm value

or the set e us ¢ oRd
havm;gomltmg:lulﬁaleht ’esﬂifml uhitsatised instha Thresioddedisdt feld.

e e T
whildteorieddi08o@f WE.ANE12, 1326dnm 8043wkl §tW'TR§T P Hﬁ%ﬁ%ﬂ B8e or

an unsigned 8 bit |nteger hysteresis val ue aV|n
mogpiAs dduiallanthe exampleidepistedstie WALANe 12, 13 are able to

o BBLEEROL o L g gL O94PL LU S RSB
(RNOG) 83WLANs 12, 13 communicate with a WIRU 15 t hr ough

R 1255 A5 ot bt e BB e,
shdwinBHove v @ttt dete@ont HEPEIE adrehBA! Or, NEIBBFKp&RMHiE A diing.
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 32 or a periodic report 33.

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

-10-



(RNC) 23. [0050] Figure 2 is a chart show ng types of
measurenents or reports, show ng how event detection

W@ pdogget737 a report, or, triggers periodi c repoPCT/I§004/014901
More specifically, Figure 2 illustrates for
conmparison, a single report scenario for PSN and

o °ho art « 4 tiona
s 38 U RRRGe ¢ Selibulivaliae Bor Trdctimelith Besspeid 54
ineledys ma%lmrth@@m}came 3%&%& @nialbkslsts ﬁ%r@?hdlé ROPI®S. The
t c ri er even or
el GuRSIoNh S bR bt corpina Ly rosbold AL endtserving
n .II [ . t
AR fhrefRolH FREPTES O he %Er%gﬁg] pr?ghﬁ%%?ﬁ%relgg Sézlnhdgﬁggs%g%{é{]ng AP

or report. The neas
peperdicodinge PSNIfdamnt e senting APspergidéc reage REPEDS. The periodic

T R
[0@EN]i odi CIn ARHESHE, 8RB BingREepaRt 3@1@1%%!@ &nﬁit?&ﬁ@l&trbﬁ&%{:d based

report_32 or a perjodjc report . The conditiona
onagholits thinshaldcid weluging pbwsiluiedbronbelhBEN1 3 and absolute

thRQh¥INECRT 38, 1&1&99&?&%%&%%%% 5%%&?%?%§%g&§%%ﬁ¥hr§ported

threshold 35 or a servi
basdrs oh the servings APl thir&hold 88 indedingrreakiag AR ehicbhealdRENI 47

RSNl .37 t eshol d I. 38. The,
andgrtving aRAorfibelRBERIAE. Th Ferdas APserioiingangS is not used for
thé BihekebortBINbuthhagRelodds Bie/dddgins P f)@fl&ﬁ@ Qb ¥ & Incfting
The serving AP periodic range 36 i ncludes a servkﬁg AP
se1yang A Rerw%wgéa%mswr 5amadpesdpg iy rafodie rangd BOPdrfgefor

RGE L. Qg report 33 includes a periodic
pereplgrlg&sgﬁ%}ﬁ%%ﬁgﬂéﬁ%eriodic report RCPI 68. [00511
[0052] addi tTlensingheasd mgredicpensu@hany 20e 268 andi meanabhgnt

ted bsol ut e eshold 34 in

d | udi n
RS SRR A D b PR ORI SHPrh 2 PC FRoES ARecRbclute
thiReRIId3, séivikly APRBr&hol 85 hRQQE i APBYerRRlC rapge 36 trigger

conditionally reported based on the serving A
eveIls o JHhs| e mTIrpmen it ssar the gingte rénous REND 27SKIngld report
' 4 The (VS P .
RS SPHNE A8 LAY, WG AP ey av
thiipeholdeRSIST ¢V stevingeABeahvéshglARCREr48) desringAFepdBodic range

includi ng. serving AP peri odj nge.PSNI 57 and
Psl\gr%rfgefgeﬁgpgh W?O_éﬁi ZRRRe %@ﬁ% pegiodie &ppeydi RSNI 67 and
pefIB@E YERIIB RCHISBO Mol B8nditional reporting, event detection triggers one

or more of these single event reporting outputs or periodical reporting outputs.

[0053] 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.

-11-



[ 00521 The single and periodic neasurenents 27, 28 are
nmeasurenent types. The single report 31, conditiona

WO epaf04732, periodic report The absolute threBtiDUs2084914901
serving AP threshold 35 and serving AP periodic range
36 trigger events. The neasurenment results are the

ST Bt EEteben &t thersRATan S dbfipest RS todapR Movs
raten &ML e 1 Mb%§ RalethsHBMPSNI, leselrdtopg HPA 2 remains at

threshol d AP di P
thes ST PP o e SEA A SSicigs PSR Loyl fhange to

th Pg ll\ﬂsg 24, TRE %é 31%%1%(:% £PeENT RVBls B8 aldde &ééﬁ(%bfché?ﬂgé APs

ng, even on triggers one or nore

bylsbRsting titghR vetienthigleprants agPBNT frves prulﬂaleswmce%from that
report outputs. [00531 Figure 3 is a graph show ng
%a‘ézf’*agg?s of absolute threshold on data rate

O(ﬁ'ﬁﬂ] ecti Oﬂ 804 i lal g&%.bhaélﬁs‘nﬂ i Rl atdve ﬂfreﬁﬁdduﬁbidfhnises the
quantlt% alnst time for ree dlfferent channel s
r8

setvang A8 sff. Thas figpre qimjﬂ}_psg‘a%ﬁﬁalp Qs of measurement
quf,lgg Ef C% nSﬁ! OW’Q‘B%%?’ j[ Bhé rAzi:l ?ﬁﬁﬁg?se%ﬁ gl'é.% 2968 bn gﬁvﬂi the

eve romthe AP as neasur ed
reﬁd’zﬁn@%en’s Ubisd girtphadhloyrsithé eignats mbsivediby atdiis oot &l ﬁl"st AP

The rate sta Mops. STA 2 STA 3.h .
(Spsfpe RBYep aéB?ﬁPg‘J @Zggtﬁr ThF Sheppeirap g g‘i"? fegvicing AP is
m@d@ﬁ%? $$Sm HBt; %nh@ﬁlchq@fﬁﬂ/ eO0mBENTow &Y &h Sradi Ubffavor AP 2.

exceed a“"second threshol d and then_drops, down

Thusehe mSur@n@nﬁ@fﬁﬁN kifor the serwmefBas W@ﬁlﬁm-ﬁly ower by

th%CééeLgs ng é%%ﬁf‘ég } e[a%%rggg%g%t@br&ﬁm%}&ﬁl?gft tglegﬁfset

[0 (?_ﬁntzum thutr@e i% d\/gﬁesplfz ahevag ﬂhaeef%lxllof leevegordngpdfset and
remaj ns. at. t

shaTATeloRS CRRAG EIROPSRF Atobdl 4 § ShrsingdltEgerPHErapse

gl dossde
A ?e?ﬁgﬁﬂgéﬁszﬁ%ﬁé A R T

t1mashowngBNIISC§’vtélresh® ahd th@mrfe%% eyqmmbrveat triggergd and
o T e PIER o VR ek By HRAG g P
letl3d @frbsull bf thefof@et. errad m@ortmgmtthamsrmmpa ¢optingfes during
a PRGSO RGN ToRoT 6 PTG STbMF P ch et HSFuRERG vEen the
si ag%}ogn ;B:if% gf%%rbe?m‘ﬁﬁe biSet iR lny SrE Y AdnDihedeBhifig AP.
[0056] Figure 6 is a graph showing the RCPI level of a serving AP. 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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(Serving AP) and a second AP (AP 2). The measurenent
for the servicing AP is nade |ower by an offset, in

wokiosho28Nl i s nade |lower, in order to favor ARCRUS2004/014901

Thus the measurenment of PSNI for the serving AP is

made artificially lower by the offset. This causes an

early trigger of the handé&flfAlMSa result of the

off_selt?, %(£O(.355] Figure 5 is a graph show ng the effect
Whet 15,clpEpet 15 ng” of fset and shows rel ative threshol d

trigger $nfowiRs commddicRtish eyiten tiiBzihgparichstgoreangess

and when the reporting term nates. The graph
poiint ltxassrtiéng aibeaedrosigngloespersive to fibeacahiraUsst-tthe beacon
.| t . r ' t V, r
sigpfl Gyireh SRR Gl SER AP Ul medelfite, 2 pethod f
exteadimgthewystee ticanweaief additiethlcighRINforniagicsl, themethod

result of the offset. The reporting of the serving AP
COmPRYARELI nues during a peak period of PSNI reported

from a tRi¥idifat 1685t3Ine Bifendiod @OfHd itdesn Wa@Bst, ie extension

signal from AP 3 drops bel ow the offset reporting of
prev@fng farmepsuremeat of agisapl cofdiies] Figure 6 is a graph

showi ng the RCPI |evel of a serving AP. The

triggering event here is an absolute threshold
exceededrhel Rerdledsygaminnghieationt systeiggdr datmr poriterein the

[ 0057]. Al t hough t tures and el enents of the -
extepgioBnciudig One r?ff]%@%d JREAYUEERGeR PEHRL TR EipE gondition,
thRUROR SRR S¢ ifaR@¥dohGitl A1 168kiesR i Ons, each feature

or elenent can be used al one (w thout the other

features and el ements of the preferred enbodi nents)

or i n various conbination 1. i tch ot h :
f eatur es' Shd 1&‘1&8% hid 1%’1%‘1811? %t\é%np F‘elg%rﬁm clkn@girﬁli %’n S&}feﬁmvf)he
ex230rbh10416AT 5 $4IZ0H 40d RTPI mEishirdBentthat is cl ai med

is: 1. In a wireless comruni cation systemutilizing at
| east one access point transmtting a beacon signal

res %.o NSipe, fR e PERLRANNIAHYE Shstein cRBACAOWhebdifl Bidd wireless
used for 1ndicating channel, neasurenent and node

comatiayicaianetylytuin _implen@entm Wg'e.ieﬁg I@%@gmep@on and the beacon
sié%?cgzgﬁﬁ%ﬁx t%%qlmt.pllgrﬁg}lta%{o%no%lthle ﬂbﬁ\f %ﬂe%ﬂbn.t he met hod

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

comprising 14 LSBs as an unsigned integer number representing a repeating

13-



providing at | east one extension of the beacon
request, the extension providing a neasurenent of a
W@ e@naab478pndi tion. 2. The w rel ess communi cat i BCT/BEyRD€0mM4901
- of claim1, wherein the extension including one of
BSSI D, neasurenent period, reporting condition,
timp deteiroaldor efdesietlicoheanasmentEmberainda Iﬁestodr@ﬁ)tﬁ%ld Balue of 0

58S, commun cati on st emof claiml1l, wherein
inf e B O e Bl S TN Snd ROP
measurenents. 4. The wi rel ess comuni cati on system of

claim1, 1\glher ein the wirel ess comunication system
i mpi’enment PAYelegscemaaanication sk of ¢ ddwheeeipshe bercon

re§h &Rt ﬂﬁ‘iiu%e %m @’r%(g ogggﬁggfnf%gltolvmdogs L %r%s%edr integer

connecti on. ni cati on
nwhkdrmepresehtingiarepeating sipurseenyabiorcoperiatit nﬂafaSuﬁement

beacon extension; and the beacon extension includes a

Period subfield provided as an unsigned integer

nunBer rehe #SeMddsREman dEPARdH HGtdrh 0Bl 8l ¥RkrdiAth&beacon
periodi c  neasurenent. 6. The w rel ess cohmuni cat i on

reg%%é: exteapion|inelnding g Reriad gubfield the Reniod spubﬁtebt@nnpnsmg 14

AT SO0 5L 0 A 5 9

PemmrmsasmgeMntSBhemm arParitsl grideld malegeif Mitdiertes a single
10 é% éenti n%¥a re@eati ng -13 WD 2004/104737
BEFIEL0GDIEBEE: time interval for a periodic
measur enent, wherein a Period subfield value of 0O

I ndi cat es a single non-periodic neasurenent. 7. The
wi 1 &1 essicbitiigHise fcebaregyetwmloiWeAN) m methmdefﬁmmraﬂmg an

achRaG t éAPSlHﬁi*m 12 B0S 88% rgﬂm'éﬁ%qae oﬁ% gngls% fi el d

provi as an urisi gne eger nu Fésent i ng a
r epplawiidlggl inmehé beaconatighal; pampém mdammamm emesdponSe to

e Wwreless c catlon stem of ¢l ai whey ei n
beddle FRdiEsfs IpeRELt CeptREE e (oG HB n PR date rate

adfilsbinkst, dndtREtEe kiR ssltbbighdcsa®Pri sing 14 LSBs as

an unS|gned i nteger nunber representing a repeating
time interval for a

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

connection.

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

measurement and hysteresis.

12.  Themethod of claim 9, wherein extension including one of PSNTI and

RCPI measurements.

13. The method of claim 9, wherein:

-14-



peri odi c neasurenent, wherein a Period subfield value
of O indicates a single non-periodic neasurenent. 9.
WO poa/10d78El ess | ocal area network (W.AN), a nepdiDusS$004/014901
- operating an access point (AP) utilizing a beacon
signal, the nethod conprising: providing, in the
beacon sagﬂamns@pmﬁodﬂanﬂﬁéﬁ@nehmnmﬁekﬁm@ﬁﬁponse to
beacon rgquests in order .t u t.o roam n
dynani c -l eXt‘é’&‘?%ﬂﬂ@Ha $ gg%erﬂ 51:‘ eld; I@ﬁ‘i’éﬂd%d as an
ursitied dhtdgeh eilungits repfbsediife ABEDOAIRS tighRidteRral \M&egl SbHodic
the WLAN i npl enenting a WLAN connection and t
measHEHFRERY- gnal provided in the inplementation of the
WLAN connection. 11. The nethod of claim9, wherein
t he extension includes one of BSSID, neasurenent
per iléd, Tb@nnﬂhm@oﬁdaﬂhﬂiwhenﬁﬂfeshold of f set of
nmeasur enent and }/qt esi.s,. 12.. The net hod of cl al m 9,

wher ei n 2X¢°REFOR Ei‘%ﬁl’f@ng R FeomERfengiam; a
measur e nﬂﬁkﬁsac&ﬁex@ﬁﬁoﬁ'ﬁkhﬁﬂn@é Petigl FuShelhek ?jeﬂod suﬂf4eld
WO 2004/ 104737 PCT/ US2004/ 014 a response protocol
compEising Ky LS Bscacan vasigmed iinteger nuntwagenresrntingisorepeating
ed a
b AR £ SEPHPRE PRt WAER FR PPt D RR s o o
1nd1o:ntea apsengledion—pemﬁ]smmmbmeiaﬂ The nmethod of claim
9, wherein: a response protocol including a beacon
extension; and the beacon extension including a Period

subfs el dl‘hé heetReq i d?dc1§ﬁ'x§’f9 &hHerefP TRE I Kiaboh ]ré%ﬁégseﬁénsmn

an unS|gned |n2&3 er representlng a repeatin
inalpdgs 4 Rewod/subff pemp@ed ascircumsgised imteger nuphlearepregenting

| ue_of ndi cates a single
arggédt%% lg%érfg’ggg’rre% e%%"d?“l@eaﬁ‘hr & hod of claim 9,
mhereln the beacon request extension

16. The method of claim 9, further characterized by a beacon 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-



i ncludes a Period subfield provided as an unsi gned
i nteger nunber representing a repeating tine interval
woéano4aopsri odi ¢ neasurenent. 16. The net hod of PCraiSm09/014901
further characterized by a beacon request extension
i ncluding a Period subfield, the Period subfield
conpiS si Ageltetl8Rb ofisclaian Linsiyereih itht egeasumerielt response
ng.a re gtlrremterval for a periodic
i DR PR RR L RrlnBt: B PE: oy HEETBPGo Support
dymﬁhhw diaes r@besadj@ét@néiﬁ,namﬁé &ﬂéﬂsﬁrexﬁ&@tsﬁd)rs@iﬁ(ﬁ"t a Matéd%lgnal
l.ess. | ocal area network (W.AN) including at |east
co&ﬁré’ faptioss point (AP) and at |east one wirel ess
transmt/receive unit (WIRU), a nethod for operating

a WIRU, the nethod conprising: providing a beacon
r eqtl@st Thel mdthng af clagasi7 onhersiasthice mirdless’ eap@NBEation

a bheac nal n re e to the reques
R IR VI I R T ST
1nfmaﬁblﬁ@mtof the WOAB&onnd&iofD 2004/ 104737
PCT/ US2004/ 014901 18. The nethod of claim 17, wherein
t he neasurenent response includes one of a neasurenent
to po g asur to sup ort
ot 200 o The (AGMIor BRI SRR, £ ARRS egn il Pkfcion
in¢lufled @ EBHHD, measirenient perddd, oeportifg caihﬁtlﬁﬁ ttheekheld, offset
%:Ilal ml7 tv\hed(:ﬁ}(ﬁg the wirel ess conmuni cati on system
neﬁIS‘é’F%ﬂ?rfnag“ A¢Bonnecti on and the beacon signal
provided in the inplenentation of the W.AN
connection. 20. The nethod of claim 17, wherein a
beadbn rEBeiasethedt efhelen 17,nwhetkis orwagén BSSLE&E extension
Tt nd| tion, threshol d,
m{I??és“& of %@géﬁ?%&%ﬁﬁg&%g er esis. 21. The nmet hod
of claim17, wherein a beacon request extension

| anéldeSPﬁ) %flOfo[\(l.‘!lal n?7 Rcffereneasur ements.

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 claim 17, wherein:
a response protocol including a beacon extension; and
the beacon 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.
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22. The nethod of claim 17, wherein: a response

prot ocol including a beacon extension; and the beacon
wexb@ne+sn i ncl uding a Period subfield provi dedCagisam4/014901

unsi gned i nteger nunber representing a repeating tine

interval for a periodic neasurenent. 23. The net hod

of éttai nThe, metwdedf clazmr é’é,pwﬂnseemr mtbaaobnlmqhe@tl Elzg:eﬁswn

e SI and.t he beacon si on including
iSRG EEHETS g REvided s AP prema g SEEPRRTRLF T Propenting
a ﬂeﬁBstlﬁg tife intar@mmf d pére@ie ni¥ashRIm&RPr esenting a

repeating tine interval for a periodic neasurenent,

wherein a Period subfield value of 0O indicates a

si ngke 5 hegli S

T 00 REEOdof SRR S BRlcoy il SR A Nding o
Pegiodeabbald; e Bstiod xtlefidd oompmsingjlmbSBs Ee ranoﬁ@gma‘dl iakager

as.an unsi ned .nte sentlng a

nBURE R RRoRE 1 Aresitie HBie i EeRl g & nelafl Seartfemtnr
whtheinHRefigd fiddiedd valiabf0 ihdicabeEns 1R nroﬁgié ﬁ)ch%ﬁ&a?sﬁ%ﬂ‘l@nt

including a Period subfield, the Period subfield

conprising 14 LSBs as an unS|gned i nt eger nunber

representing a repeating tinme interval for a periodic

measurenent, wherein a Period subfield value of O

i ndi cates a single non-periodic neasurenent. -17
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