[ 0001] NETWORK MANAGEMENT USI NG PERI ODI C MEASUREMENTS
OF | NDI CATORS [0002] FIELD OF | NVENTION [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

rel ates to net wor k managenent using periodic
net ers such as new beacon received
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point emitting a stronger signal.
[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
only 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
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in the AP. A PS station, on hearing its ID, should

stay awake for the remaining -1 --- ---------- beacon
interval. Under the contention period (i.e., DCF), an
awake PS station can issue a PS-POLL to the AP to
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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. RCPlisa
;nonotonically increasing, logarithmie function of the received power level defined
in 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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in dBm The exenplary all owed val ues for the ROPI

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

t hrough 220. [0009] In known approaches, the
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e.g., RCPI and PSNI, to result in specific advantages

resulting in nore efficient network managenent. [0010]
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rate selection.

10016] Figure 4 is a graph showing a relative threshold which nses 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 (WIT'RU) includes but is
not limited t0 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



[0020] Hereafter, a wireless transmt/receive unit
(WIRU) includes but is not limted to a user

equi pnent, nobile station, fixed or nobile subscriber
unit, pager, or any other type of device capabl e of
operating in a wireless environment. Wen referred to
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Actlve can mode, the measuring station (STA) transmits a probe request with a
broadeast 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 detecis 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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contains one information el ement for each STA from
which it detects a beacon or probe response,
regardl ess of whether the probe response was triggered
by the nmeasuring STA's own probe request. In Passive
Scan node, the neasuring STA passively receives on
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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



used as a condition to provide a measurenment report.
The nmeasurenents on PSN are suitable to trigger data
rate changes. Absol ute threshold crossings on
recei ved channel power indicator (RCPI) may be used as
a condition to provide a neasurenent report. [0030]
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or corrparl son, the octets
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corresponding. to a beacon request is shown in Table

reportand contains the neasurement duration and channe
nunmber for which the request applies. A response to a .
beacon request is a beacon ,




report. 6 Table 1 - Beacon Request Channel Channe
Measurenent Scan Nunber Band Duration Mode OCctets: 1
1 2 1 BSSID 1 Measurenent Reporting Threshold
Hysteresis Period Condition /Ofset Cctets 6 2 1 1 1
[00331 If the AP is not capable of performng periodic
Taggﬁﬁuggggﬁige@&gt t hus does not recognize the
extensi ons, then the AP ignores the extensions and
provi des a single neasurenent and a single report.
[00341 I n TFable-i,—ghannel—nurber—i-ndicates—t-he
channel nuir@aneel WhChhnnélhe Meguesheny $Fahnstrycts
the recei viimNulié t pRRe@Ort | trirg6hed beagansdand
pr obe responses—ina-the—beaten—+eqguest—the—Channel
Nunbédctéisel d i ndi cates the &hannel nunberl on which
the requesting STA instructs the receiving STAto
report detected beacons and probe responses. The
Channel Band field indicates the frequency band,
taken from Table 1,_ in which the recejiving STA

conduct BITP | NEAIMEEABRY | REPSrtREAN MHRshbRl d i Sy&Bhesis
to theftype of PREAR acco@bﬁgi[t%& T H{%’Eﬁ‘l(l nfrasl.

The scanni ng behavliQr . is |

Agictate Sgan noge, the neasyring STA t{ansmts a probe
request with the broadcast SSID. The neasuring STA's
beacon report contains one information elenment for
each STA fromwhich it detects a beacon or probe

[003HSpoNns fftl%e&? ?hgén%%ﬁe%wg %gﬁeéﬁ% hERRPBREnESnd

triggered by the uri probe request
thug dogstnot recogiias thevextBusinnnilien thh d Migastes thg e8tensions and
prof 868 p i Tale e gl L 8RR e T nf or mat | on
[00Bf]enent T4 PabRag Rh&lhel iibeMihaieatds tHe tegiifel AubdRe 0f wiiich
probe response. If the -7
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 scaﬁ, 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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measuring channel is also the serving channel, the STA
concurrently carries out its nornmal data traffic
operation. [0037] - In Beacon Tabl e node, the
measuring STA returns a beacon report containing the
current contents of its beacon table w thout
med@h-frf dNaRbe] BEMdthe @@i’nﬂ? asRERe STA 838k relB carries out
Measur enent Duration fiefd i s set equal to the
1tsm;'m1 daiha braffipepenadignest ed neasurement, expressed in
[003 [ 0039] aﬁn]eac% & 338 %‘é’lﬁ%ﬁﬂ é’f‘ﬁ‘iiet ng a beacon
definitions adi G eastr enen req Fest's and Scan
mpch’thdﬁntﬁfﬂrrg the()ﬂﬂ-rélﬁlf cdngacizofritgbesbn dhblewithout petadhing
Tabl - Channel Band definitions for radio
addify l”é‘?‘?@ﬁfel?ugﬂt?ests Narme Channel Band 2.4-GHz Band 0
[00381CGHZ BeRd MedsdPdhéntTBRMich fiel@4a8etMyda] SefHeturatids of the
for Beacon Request elenents Name Scan Mdde Passive
req@shed Dreappramentgespresseddadtds Table 2 Reserved 3-255
042 n ates 0 I
[Goégﬁr V\}'H c%at EI 2 %r?@as%rsé{r?eqﬁt&?’sgh%qé%é@eggﬂﬂhi&% g‘f 1 ¥adio
mesdpeanbhereqilebiaaniiStam Mede definitivan fosbasepaireditsst aiements.

tectahl e an gi v e BSSIDis set to th
(004 e adgble e Qe Raitionsimaio BeparRgIsRldeFts

any AP(s) i s channel. A brgagcast. BSSI.D 1§ used
when an AF'Q@@@FD i s unknown. [0045ParRe! MBALur efrent
Period indi et,her this nmeasurenent is a jsingle
measur ener é:%f@i ﬁh is a perij Qdi‘Wi neasurenent whi ch
IS repeatégl % anjpasurement Per hod. The Measurnenent
Period is VA Lnto two. subfi GLI ds: -8 Unit_.and
Period. The Unit subfield defines the tinme unit for

[004.{1 © Per'.![‘glgles?)u beIchll %/.[ode defmltzons for Beacon Request elements
Name Scan Mode
Passive Scan 0
Active Scan 1
Beacon Table 2
Reserved 3-2565
[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:

8-



and consists of the 2 MSBs with the follow ng val ues:

[ 0044] The Period subfield consists of the 14 LSBs and

is an unsigned integer nunber representing the

repeating tinme interval for this periodic

measurenent. A Period subfield value of O indicates
O e UBHRAL G (e RAC LR P S el
andHexpisinof ﬁnetiéM&EEamthhhe lﬁdkmﬁmgnmﬁuesi s periodic with

requ s _case the
mo‘?@asur eﬁé‘ﬁepﬁrg%g 811%1 %g%et &Lgflfcgsli‘sta (ié? &n Wamgned
intdoef GuaRbby ralf@rea@ﬁm ltﬁasrdiﬂhﬂﬂutg Q0 4Skrvid1eforefids tpaighdic
Condi t i on defi nes en the nmeasured results are

megsgsement: Ageried Sﬁbﬁﬁlééfﬁhﬁgo Srpdicytes theljdempepgurement is not

-
L
HeXEllmilleﬁes ﬁambﬁhbimasmanenml penioRipeith nn gequ@sted memrement

port .to be.issued after.each neasure 0..Re
peripg) FLyis ot B A REmEEb IS PERGT OF AOPSL ST HiCRd as
ﬁeqﬁbﬁﬂ§@§5 @hgﬁﬁm@rpeiqm@bsol ute threshold with

steresis. Report to _be issued when the RCPI | evel_ of

[0043le nealhe &ieparting Sondiion Hefinen whendihs gneasired FesHbs gre
I
rep%%cf]e}xh%fe lt%r ggér%l FpRowt crlg)gg eg%ﬁwﬁlﬁm{?a § c.shllaﬁned in

ured above an sol ut
Tabidd.eshold with hysteresis. Report to be issued when -

e PSNL_ L evel t he suy. ed r.osses. bel ow an, 4
mo‘éﬁgsol ut ? a[biﬁ ‘Zs’h g{e %‘?M@P%?S%ﬁmﬁgﬁﬁi?r ?’c?aﬁ%n Request
Elem§§yed when the RCPI |evel of the neasured AP crosses

abhove a 5 _threshold defined. by an offset (with

conmtgxpm&&ﬁhgﬂ om the serving AP's RCPI . Rep o Repbstine
i ssued when the RCPI |evel of the neasured APCQ)glgﬁ@ﬁ,?.

bhelow.a 6 _threshold. defined h\/ an _offset _(\M

Repb%%qfeefss&ad itQedchonsaiMbRGnAP s ROPI | Report to be |0

-} c-c-lla uhnmi‘hl DCI\II J a\lcl r\L t ha reaSsHr ad AD ~r nccac

L\ CT USSCTO

Repaﬁd;w%eassﬁed 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 abovean | 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 abovea | b

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

-1 threshold defined by an offset (with hysteresis) from the serving AP’s PSNI.

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

9.



t hreshol d defined by an offset (with hysteresis) from
the serving AP"s PSNI. Report to be issued when the
PSNI | evel of the nmeasured AP crosses below a 8 9

t hreshol d defined by an offset (with hysteresis) from

Fthe serving APs PSNI. Periodic reports (one per
threahsld
@aTRiYd) byt £ Q%trﬁvf‘l\me& QFesli'ﬁjn’iﬁiloné %I‘Yr-ze éerv mlﬁ]%?ﬁ;?qbﬁg

Pegiorlid regort® (sndes meaditheaion®) foiRigik wﬂeﬂ M%@P&"éﬂ
mdsuPed AR cnbsiand rbReSn P resi i Rl yée%ﬁgng%ﬁﬁ ‘)gf%t%? ’
andeasoffsetenith Hy@té@eﬁbﬁfrmeeﬁe%?vﬁgbﬂp 2 1
—Teasured—AP-ert-er-s—andrenai

ns_ i a_rfange bound by the

Pegigdiginegorp” (mmlmmrameﬁf)f&%g{ﬂ%@n%ém e%l S8R 10

mealareakAR ientpréBng rBSMins BosAINE Dok e SLﬁQﬁ% PSNT
and Ianeﬂh@t (i#i@ﬁ ﬂl?@ﬁerém@\/ﬂr&ﬁsth% sk ﬁg éﬁﬁ value
ral-ue to he use Qr (‘Ondl ti onal

or—the—offset Y

Resegped t i ng. A threshold value is an unsigned 8 bit 11- 255

Imreger naV| mg—tntts vmheh—&r—e—eq-w—val_em to-PSN|

l. | is. a si ned7b|t|nteer|n
f Eg ran EB Eefdiégse Proyades Fﬁé‘%sfhﬁ’-ly@teéh@dl@l% ow thekesffset
-valae tmbksu@’ﬁﬁdr &)ﬂ@hﬁoﬂldﬁltr@ﬂ&ruﬂ%/ Adh egh&d‘@?h&éﬁs a8 Whed 8 bit

un| s equivalent to the uni

KHEts whichrgrelequivadouoo BSNLoeRCP.sAa ofkbevaik 6 a

AT
[ lé&]e or Hthm'esiN Iﬂravldkg ad ﬁhnbfgﬁeﬂx@mf @nﬂ rEi{@ Vi'll'lle

ANs.. 12, 13 le t tablish
havif i8is4 G R1dh b 3Bt Fiplia e i doe %hn&h%&/@fr@@hﬁm' o
[0049RNC) 2 ploTl
0 el g ION PRGRe

asurenments_or
Whlgﬁ PRYEY Boze M&pﬂﬂs 12013 c@n@@mﬂe pith S)WTRUemﬂlﬁ'bﬁga one or
morb8 6|52t A S ! B15 Shis apmsae

conpari son,

estaRiiFh o retworikniial 22, dithcsididely op ShiREHG: ﬁa%éﬁ o nirgller
ENGEBS LS 1 par ot o ange. A so 11 et ot ed 16 “ohord

e S TN o L p——
showigg hmyw evendt dateeion trigsats eediort, Gt38ge¥s periodicreporting. -
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 periedic reporting for each trigger event for comparison. The broadest
category is a measurement 26. As used here, "measuremenﬁ" can bhe 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-



nmeasurenent or report. The neasurenent 26 nay be a

single 27 or periodic 28 neasurenent. A single

nmeasur enent generates a single report 29, which

includes a single report PSNI 30 and a single report

RCPI 31. The periodic neasurenent 28 can generate a
thenheldt $peala EQROK - Lo t . Ih

ondi ti qQnal repor Agpglgﬁ@lgf%\%géﬁesgn&‘gg% Sﬁf‘%& threshold 34

inqypdessmmahsolite thresheld BNABY and Gn whsdatolhteR510 RGPI 38. The
j hodl nge 36. ,The absal hreshold |
S R Tl M piec O PRl B 4 28 servng

I nc

APibsethol ERORT dh dfie R6RNg 3P pdhedic @@:&F%éN:fwhn;&’%%%riééwiﬁg AP

35:.i.ncl u ervi ng AP threshol d
perlodio r edﬁ@“? i 2O terieys ARervdic resge REP 158, pEhe pefiedic
e8P intbud R3G PSSt ' L.adi.g: r.an 7
reIrond a serving. AP pigrreiﬁ?i ?%[ﬁé;e lr"ggﬁalﬁ%é’g’gteﬁ‘ﬁgxﬁg

[Oogé]p ort 3B apditiopethe singerepatt 81 reydietcoRBllona Ny agsbréed based

o 81355 500540 7 e, T LA Gt

threghodd Mﬁfeﬁ)&g}\l IeAl‘sd; rtbﬁ&@h%e&ﬁap?ft%?ﬁiéj@%@ IB%QLR%%&‘%% reported
r 2 r :

bash of VAR rerihh 1o Epbrld Brinelyting Seves APoHaralyld PSNT 47

and RPAnEd tHRasSefld RUBNE. Sﬁ{%"ég?%nég@ F%?gdlg %%mgfegals Fokgsedor

i ncludi ng serving AP thres

the emele report 3obut n8iy Movidedhe sayidPAPeerivdi Crar@R P8 insluding
. epsi report 3 but ey provide

sorfifie AL RO rehd PSS o B ving AR eportigtarin N RG SAdor

peripdicimeisurempgerdioMing/ and serving AP periodic range

[00 T 58 . for. periaqdic_ neasurenent reporting. [0052]
YP%e sinyies Saf Biedismerasneeraents 277 29 greympeasurement

d¥e r S ' report. 31, conditional

e copdof 837 contiBour it B Biedic eRPAc by bplute

threghold; 3y serwing ABShobthddd 36 rmdseiving gmﬂﬁeﬁleaib etthse 5608 ger
results are the

i er events. e neasurenent

evert, THeH0SlenBERt Peoull ot e inaln geport MEANT 25 singlo report
RCPIH bbdtutdite RSN 337 I

Lol g S YRS A,
throphild HONk4Porerving ABdihweshpl NRGRIr 48) dieevingntP pePBMic Fihge

i . r i range 8 eriodic r t

PSNLY ' RomtE RP O 1ADGS KL o8 besiSdip GRpum RN o end
periediprepiorhBCPE B8N Fod ebrditioan] ierﬁoﬁtﬁﬁg,%veﬁ@de&etiag ﬁ;ﬁggérs one

the%gtpsi ngl e, event reporting outputs or periodic
or my T Hhesty g}erﬁ){eg reporting outputs or periedical 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 8 has received PSNI levels which

exceed a second threshold and then drops down to below the absolute threshold.

-11-



[0053] Figure 3 is a graph show ng the effects of

absol ute threshold on data rate selection, and

illustrates variation of neasurenment quantity agai nst

time for three different channels having 5.5 Mps,

2.0 Mops-and 1.0 Mops rates respectively. At an

n I BN
STAS e o (e (B, 9570 0pe PLG, Tl BRELERR, @06 E1S Wibps
ratghst eventedllythzel Mbparathsothe BSNhleyshdtops. STHe? ramneins at

[ stablish t 1 S TA 2 and ST ve .PSNI
thg 4 MRS ST er, REURTRY b SEeieb PER Mool Pe e o
théJ.A MbpasateeTlexechaRobk il PSR Sewdd &b alexb&8edtoS@R0rE APs
tglireeshol d ggd then drops down to_below the absol ute
by splegling e AP with ahighernate op BRNG hevebeshould yasourass gz that
ADPKY Bvailiiemust drop down to the 2 Mops rate and
eventually the 1 Mips rate as the PSNI | evel drops.
[005TA 2 r Jigiires4 ds a griaphxhivbping maradativg thresholdr whidhenses the

STA s suffigciegnt PSNI l.evels,tqQ change to. the 5.5
seryite AP I3Ea Bnabt Thls f2lle 150 Aightiadody 83880 B wigpuwditent
qualsitty Agniahiotigie FOPAP Diind Areg inigsdchig AR alobitien Bh@hBig the

rat,e or PSNI |evel, should resources fromthat AP be

repeyting gpeRt: Yhwomaphehgwe dha siggals weeiyed bR gty fhpm a first AP
(Sepeicf AR Farldh SARNAPILP 2) TP phoibuy SREH 0 o alRiiflg AP s
madedguechean offfeqrinivhichdiMbis made l6voer, AP otdami APRAP 2.
Trif B ReS et o eRRidor e g AP e fadb ROyl dpger by
thef 61008t aThid GluséPan 28 \thizge 6D thRthrRl oSN fesiilt 6# ¥R elffset.

The neasurenent for the sServicing AP is nmade | ower by
[008A! of f sdtiguterd WhiecgrapBNshavengdde affase of a yenordag affet and
V. e . r t | I .
sy MatiVe oottt bl ToPRP L B Sinble threping range
andiWwhen the sgriing ¢armhinatdd. Jijey graphtillastrated dirheslst BSCP versus

tiey AR EHLT Biechild Aot eprpng peat. ERatt ChgRaged and
periglidbbyitd bf @hpskI tléoe@% sahale %19% ABRe Instédndd df 2 2RV BSNI

the reporting range an e reporting _
levelas reaubiof ththeffapt.affhe répartingaf Hee sarming AP 3Ic8aHnwes dusing

@ peg R R R ot a o SRR A A ) TG S0 ot on the
sigifiNrorh OV BSirep€ belsWaNe iR el fkﬁio@ﬁﬁ% 00 PSTTesHcRE sBShg AP.

level as a result of the offset. The ref)orti ng of the
[0086) vi ng Figure &5 gramsshnwingghe 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 elementis 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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a peak period of PSNI reported froma third AP, AP 3,

but di sconti nues when the signal from AP 3 drops

bel ow the offset reporting of PSNI fromthe serving

AP. [0056] Figure 6 is a graph showi ng the RCPlI |evel

of a serving AP. The triggering event here is an

absol ute threshol d exceeded. The triggering event

triggers a report. [0057] Although the features and
CL ﬁﬁﬂ?ﬂts of the present invention are described in

e preferred enbodi nents in particular conbi nati ons,

each feature or elenment can be used al one (w thout ]

t hd. ot hékn fasgesy @oindnin o ewweless sfommenicgtieh egyséem, which
emhodi nents) or in various conbinations wt r .
trar R DEE S BT FESREIS T 80 &) BFSAs STicPh g esggan signal

. .- : p | a
useliPE i lting: el s Btqpacht R 60T 8aP Shpristhel
beacon gi geadt 688 RRBSIsich (oF thebBREN "r@tg}é%f’,t forl Pfoviding a
beacon signal used for indicating channel,
measBasuestneid signal coodiétiolat a, conprising: at | east one
extensi on of the beacon request, for providing a
measurenent of a signal condition. 2. The access point
of .claim1l, wherein th xt ensi qQn i.ncl udes at. |.east
ond-of A48 BN RoleR A Hol SHCTFBIR: FHENYIBRIPETges at
f . rgsi :
least ShEIIRSTIL osfureen BEra SERB R Contifb Riciold: offset
of m&wliHdRentaind hyResgtsigne of PSNI and RCPL 4. The access
point of clains 1, 2 or 3 wherein the wireless
comuni cation systeminplenments a wireless LAN
connection and the, beacon. signal is provided in the
i npt erre?ﬂglat acsasOPOiHeol] aldimohnatherein. ths extpasign daghides at

Qi nt f the preceding clains, wherein: a
16&5?8&6852@3%?@@&nc| udes a beacon extension; and the
: beacon extension includes a Period subfield provided

as an
4. The access point of claims 1, 2 or 3 wherein the wireless

‘communication system implements a wireless LAN connection and the beacon

signal is provided in the implementation of the LAN connection.

5. The access point of any one of the preceding claims, 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 access point of any one of claims 1 to 4 wherein:
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unsi gned i nteger nunber representing a repeating tine
interval for a periodic neasurenent. 6. The access
poi nt of any one of clains 1 to 4 wherein: - 13 a
response protocol includes a beacon extension; and the
beacon extension includes a Period subfield, the
Period subfield conprising 14 LSBs as an unsi gned

i nt eger nunber representing a repeating tinme interval

BN e
reasur e tbeannTE)‘?tegﬁ%ﬁsi"ncﬂﬁﬂéE Pt 06£LId, ﬁ%ﬁg@?"d

| to 4, erein the beacon request extension I

subfieRe coaprizihy ildl USBsox dedutsgradl insggnadmbet eggfesenting a
number representing a repeating time interval for a

reppyiotime méerval EoremperigdicTmeasivenest,poheneint Reryodaebfield
of hai 1 to.4, wherein jhe beacon request

valyg pE dpdjRates aiinsls DRRERSTIOGHC BBFVISTENt he Per i od
subfield conprising 14 LSBs as an unsigned i nteger
nunber representing a repeating tine interval for a’

perz odi ThHEBRSHEEHEIRE of YRS dRcoRcIRBA 0doH Rih&LEh ¥Rl Bdicon
of O indicates a single “non-periodi c neasurenent. 14
request extension includes a Period subfield provided as an unsigned integer

number representing a repeating time interval for a periodic measurement.

8. The access point of any one of claims I to 4, wherein the beacon
request extension includes 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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