[O001]JNETWORK MANAGEMENT USING PERIODIC MEASUREMENTS OF INDICATORS

- [0062]FIELD OF INVENTION [0003]This invention relates to beacon measurement request signals
used in wireless slotted communications and network management. More patrticularly, the invention
relates to network management using periodic measurements of parameters such as new beacon
received power level or signal quality. [0004]BACKGROUND [0005]The IEEE 802.11 communications
protocol allows a client to roam among multiple access points that may be operating on the same or

separate charliiéig ! JEEE 802:Ivcommuviisatians arg-generallvef e shypugh wireless LAN access

points (APs), which are typically single starealone 1itsFhut 630 ielyge networks with multiple APs
which provide a roaming function. To support the roaming function, each access point typically

transmits a beacon signal every 100ms. A roaming station (STA) uses the beacon to gauge the
strength of it§%&3ting access point conneclidfLIPteFSTAEENEE O #weak signal, the roaming STA can

implement thegeggsociatign, Servics, 19,C0RNeCE 0.3, aCcess Lol itting a stronger signal.
[0006]IEEE 802.11 supports two owe(r]i modes; a(c)?%e and pt%v%le%g%a%%%p %?ﬁﬁ%%%%éo g’for
infrastructurétheliAteSEndlinde Aervan® erbiiferant Unelerarkinframagsturerietwolothere is an

AP to monitasahe a0l gachnehiip.staian satienpdhe aclieagda s il pouied.and thus

may transmit and receive at any time On the contrary, a station in the mode only wakes up
periodically G EREUEIBrPb SN TAME Ptk e TSR PaRE P osairatbRoxiRalevso tiisidr AP when
changing megesgiferiodically, 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 hgarg its 1D, should stay awake fopie kemaimingnbeacon interval. Under the contention

period (i.e., an awake P tion can issue a PS-POLL to the AP to retrieve the buffered
packets. Whﬁ%g g%ﬁder theaféxﬁté% in e dertsatr e isdier snsetalisHovse fiank P oll it. The

AP sends deliveny Tidddt{PE| Mejewithisieaton frames dwipsisatadhal thereare iffesed rpadcast
LT KB R R AN g et Ak b s A

LAN access points (APs), which are typically single standalone units, but can
include networks with multiple APs which provide a roaming- function. To
support the roaming function, each access point typically transmits a beacon:
signal every 100ms. A roaming station (STA) uses the beacon to gauge the
strength of its existing access point connection. Ifthe STA senses a weak signal,
the roaming STA can implement the reassociation service to connect to an access
point emitting a stronger signal.

[0006] IEEE 802.11 supperts two power modes; active and power-saving
(PS). The protocols for infrastructure networks and ad hoe 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 sheuld
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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[0007]Since IEEE 802.11 presumes that mobile stations are fully connected, the transmission of a
beacon frame can be used to synchronize all stations' beacon intervals. In addition to the use in IEEE
802.11, beacon signals are useful in other WLAN communications and wireless communications in
general. Peri%%ig meas%rements are performed in systems implementing the third generation

partnership program 3EPB widassndlodendivision pruttipleiaccess )G RMAL system., Sych
systems use eatintesdivision- Baplexsmades b ort higher layer functions in IEEE 802.11 standards
for efficient ng{g\%)erk man ement, several é&%is}'i{‘cggf%%?%%&%%%ﬁﬁ%%%iﬁ%ﬂ?ﬁ%@ﬁ network
management are desirable. [B60SERE-sHEF par difietatistheaitréenidd signaldeinpiseindigator
(PSNI), the m@aéardai%yf%@{myﬁgﬁﬁ'%ﬁngég ative. megasure of received signal
quality for all,channels/rates and among all phlysi(_:al chgﬁﬁeis anég é%twgeé??gﬁ%ﬁcﬁ?ﬁrﬁﬁéﬁer
parameter is the received channer Bower marcatsraRE Bilifriratenantichyis. & reeasure:ef. the received

RE' power in%@@lé@t@ﬂf@ﬂmnﬁaﬁmﬁ%&ﬁﬂi@éﬁ@ﬁ%nﬁﬁew&% A RGF| parameter may be
a measure by.the PRY sub layer of the received RF power in the chagr%gf%ecaaésﬁ #%%? e pLcP

preamble and over the entire received frame. RCPI is a monotonically increasing, logarithmic function

of the receivéQpBgJNer Ievéﬂ@@ﬁné&ﬂﬁhﬁiﬁ.Iﬂhq;%%@é@ry@&w%m@e&&goﬁe RCPI pafameter

. . 5 oa
may be an 8:bitxvaltgsinihe tange from 0 throygh 220. [0009]In known approaches, the Medsurement
of the parameters RCPI and PSNI iggsgﬁleogga’a e ﬁ@%%@ﬁ,%ﬁ%ﬁ%ﬁmm gBrtain

disadvantag@@ PR deenemid 1éeraliddan daipiaved thethesialmRkingJneagueme @%%r%h‘%]e
cl network

parameters 2« wRER! andBSNIyiorgsult in specific advantages resulting in more efficien
management. [0010]SUMMARY [0011 Aé%%lrlalln%lfoa %‘W@t%}% cFUSHeRe praventaion ithere is

provided a HietHot of T6FaSeimeasiretsssittamsmiticeteiuecdrin (WHRKD the.meibar somprising:
receiving a bieadogereduesitNal S QmRK de fi measurement duration field, a Basic
Service Set |dentifi (@SID{%eId%%%%&%%%gﬁgé ‘gﬁ%esgad@aﬁ%‘?’ler@’d’éﬁﬁ% MYiirton field
that is an eﬁ%cr?ssl%rﬁ{é Oflthe ehen e sy simconpr isdtacrdparing gapeition slement
representingx@poﬂd}im@rm@@ﬁ@ﬁﬁﬂgg)ﬁsb&pfg%ﬁeg@g;ﬁn%tgg%% itting the beacon report in

0

response tq satisfaction of the condition. [001 1 a]Accordirg %\Eﬁé@@ﬁﬁﬁ@tﬁf@@@nt
invention, %ﬁ%?g%’f%?ﬁ%éosgveml physical parameters relating to different aspects of

network management are desirable.

[0008] One such parameter is the perceived signal to noise indicator
(PSNI), the measurement of which provides a quantized, comparative measure of
received signal quality for all channels/rates and among all physieal channels
and between all stations. Another parameter is the received channel power
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. RCPIisa
monotonically increasing, logarithmic function ofthe received power level defined
in dBm. The exemplary allowed values for the RCPT 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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wireless transmit/receive unit (WTRU) comprising: a receiver configured to receive a beacon request
that comprises a mode field, a measurement duration field, a Basic Service Set Identifier (BSSID) field,
a channel number field, and a beacon reporting information field, wherein the beacon reporting
information field is an extension field of the beacon request and includes a reporting condition element
representing a condition for transmitting a beacon report; and a transmitter configured to transmit a
beacon repaitdriresgohse the atisfattion, of heReatdiidre §001 b bjaacandipectaadimiagpect of the

present inv%ﬁg@@ﬂ]é%;ﬁ&% @}ggiggpngtwg(il%sasn glraer]j%ir])%t/receive unit (WTRU) comprising: a receiver
configured to receive a beacon request that con%prlses' a mode field, a measurement duration field, a

Basic Service Set Identifier (BSSID) field, a channel number field, and an extension field that
comprises gokeR@rting condition element thatdg;gi B, kit value representing a condition for transmitting
a beacon report; and a transmitter configured to transmit the beacon report after a measurement, on a
condition tHaP{Hé reportifGCEAEitich aléisbatrsd. JOUE lojastoriing tva fowrthiaspecidefithe present

invention, thefeds prowvides ammeihiadQf Hansmiting measHrements, the %%ﬁ‘&? SQmprising: receiving

a beacon request that comprises a mode field, a measurement durdtion field. a Basi¢ Service Set

Identifier (BESIH} R ACRARAETHRbEPTBIE A AT e il so A et eeene swprisedialdeporting
condition elemsiersdivatdsan &hithealussap prenting meanditiepdPHURNSANING & bragen feport; and
transmitting the beacon report after a measurement, on a condition that the reporting pond?tion
element is%1. féﬁf%%ﬁﬁ%oﬁ}?ééﬁ?ﬁﬁgﬂlw T@T’@Uﬁ,&wm@%ﬁ@}ﬁb 1 mPESPematic
diagram of mmetiwpdocdinfiguriationtnprtichivL AN coiURisatenwith 2 Jiraless:Linsmitireceive unit
(WTRU) th{%%g‘?]i%?%%er%gggo%cl%gﬁ% points. l}0014 F{%&ge 21s %T hart showing types of measurements

or reports. [0015]Figtire 3 18 & graph showing the & ULl LML on data rate selection.

[0011a]) According to a second aspect of the present invention, there is provided a
wireless transmit/receive unit (WTRU) comprising: a receiver configured to receive a
beacon request that comprises a mode field, a measurement duration field, a Basic
Service Set Identifier (BSSID) field, a channel number field, and a beacon reporting
information field, wherein the beacon reporting information field is an extension field of
the beacon request and includes a reporting condition element representing a condition
for transmitting a beacon report; and a transmitter configured to transmit a beacon report
in response to satisfaction of the condition.

[0011b] According to a third aspect of the present invention, there is provided a
wireless transmit/receive unit (WTRU) comprising: a receiver configured to receive a
beacon request that comprises a mode field, a measurement duration field, a Basic
Service Set Identifier (BSSID) field, a channel number field, and an extension field that

comprises a reporting condition element that is an 8 bit value representing a condition for
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[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 (RCM) level of a serving AP. [0019]DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS [0020]Hereatfter, 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 typesoiitisgiedexpanierartopedat ﬁ@ﬁﬁ*&%fréféﬁé%é’fﬁﬂrBhW?éﬁf“Wﬁ%r??%‘f@?ré‘E}’%ﬁhereaﬂer

an access goin} inelidrsibr inetdimiin @A NadedRinitessanitaliekragaass point or any other type
of interfacing device in a wireless environment. [00211An "access point" (AP) in a typg% IEEE 802.11

implementdlitn s a stafisrrEtinedica MR Wﬁ%@b\%@%@*%&é’é‘é‘?& HEVicE P18 444 ttish a

wireless copagsdonrwitharidil anekestablishesia:parint @ Mﬁﬁlﬁﬁﬁdg“xl\ie(:\é«l{qﬁg\l)a IfthedAP is a fixed
device on a WLAN, the AP js a station iz h transmits and ecelve% o&% erm S connection
of & WTRU SIS B Gicbe i HiwiL ARFHSEI HAs A BRRals R e

e ne WGk
(00221 Netwerk ranagemeichy, makingeineastrefitscf parametérs, fely. that comprlses a

reporting condition element that is an 8 bit value representing a condition for transmitting
a beacon report; and transmitting the beacon report afier a measurement, on a condition

that the reporting condition element is 0.

[0012] BRIEF DESCRIPTION OF THE DRAWINGS
[0013] Figure 1 is a schematic diagram of a network configuration in which
WL ANs communicate with a wireless transmit/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 raie
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.

{00181 Figure 6 is a graph showing the received channel power indicator (RCPT)

fevel of a serving AP.

10019] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[6020] 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



RCPI and PSNI, is performed periodically rather than in the manner of a one-time measurement. The

- impact of making periodic measurements on the network performance and the attendant benefits are
addressed in the description of the preferred embodiment. More specifically, the beneficial effect of
making periodic measurements on the beacon request extensions to support roaming and dynamic
data rate ar Gggrﬁsgﬁcé. Even ough the invention is described in the specific context of the standard
IEEE 802.11 as an exampie. the ThvaRifss ROUHRayaY 558 AphcABr tfa e sesitridsalso.
[0023]PeriodicrbEmsamrequestsrare made during connection between a WTRU and an AP on a

WLAN. A MW ment Reguest field corr nding to.a equest contains a measurement
duration value qng channe number for I&v%i%%ﬁf@ %%@g?gz%%égﬁéﬁé%ﬁ?@%%é?ﬁits a scan
mode whichsidigtes Yestive Soah tmoddeiRadssive:SeasisTnde-ands Beaganablerymade. In Active
Scan mode  {he, measuring, station (51 its a probe request wit cast seryice station
identifier (SSID). The measuring ST %@t%éé%%%&pso? contains &ﬁ%ﬁ?ﬁﬁomm®e§¥&eeach STA
from which itHetetfssa bearss or proPeibpbadel fegartisimot inbthemthe ipsehel resporse was
triggered by MRS EAR UL ARG AeAHP A BRESING, 36ARMOGE, e Basuing STA
passively receives on the specified channel and returns a beacon repor ’cgn?amlng one information
element for BaehiSitackoPRsvRhieenIR ertioptsmtbeavdvoriprobe response. If the measuring channel is

also the serfgogzhannelNbeSFe:sARsURAY SauIss aULI oAl dale Falic opeialion, In Beacon
ecC

Table moder:% (ég measuring STA returns a Beacon Report containing rrent contents of its
[

beacon tab G0k it REdiTRanResetREntE ativer Mibasufeniént Daration dieR is set
equal to thedurationabibereauasiedrie asam et xRessedinime anits (FUs).(99341The

following are $ i poteontial advantages of periodic measurements as compared with the single

measurem “?‘t%gﬁ {85745 iRerdtendenidinnglitn are ridraserian hafesaimgien

measuremeifitheopiestprodueebsaiitinle. repsrtsRLaTNINNeRJIeNanti J0OZ8LA BB lute I hreshold

crossings oneP.%%l measures are, ideal to trigger data rate changes. [0027]Absolute Threshold
crossings oR RCPT HISIGRETIOFHid EfeereTSeRiCisRSIons to support roaming and

dynamic data rate are addressed. Even though the invention is described in the
specific context of the standard IEEE 802.11 as an example, the invention is
envisaged to be applicable to other scenarios also.

{00223] Periedic beacon requests are made during connection between a
WTRU and an AP on a WLAN. A Measurement Request field corresponding to a
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" 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 2 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,

e



[0028]Relative Threshold with respect to serving AP detects conditions for handoff. [0029]The beacon

- request also contains periodic extensions (infoiniation fields) which specify periodic beacon
measurements. The extensions fields are used to provide parameters for the periodic measurement
and conditional reporting of measurement results. These provide periodic measurements which reduce

manageme f] ch single measurement request produces multiple reports. The multiple
reports are %&g\%%%sﬁ%} %\/l%ag‘r?&gtérﬁg FeleVaAt: E%EBF {EPNREHORI OB SSRTEbAPEFRER/ L signal to

noise indicattt (PSM)mMaEbk useitlasua coadition toepravidéameasyrementirepost. Thehe

oconed chanre Do tor (CION iy B G AL DAcHOR U8 e FaSELSnent

received channel power indicat P1) may be u as a condition to provi
report. [003B}FhEBEHSHE extivsionsiarbaddiiotal( fields in the beacon request which are use for

periodic beggen4neasureppenis,jiheapability 1a.do p%iggll&i%egg rements is an optional capability

for the AP, and therefore APs which aré not capable of doing periodic beacon meastirements will

ignore the pEfRBER BRBALIGHSCOPHRaEs T dhUds: sineTe guesttoeperformp@mmedsurement. A beacon
report is thejgegpoNse COpLaNG: th&é%ﬁ%%&éﬁ@e_f@&&@éteﬁlQﬁégQ&Bh%as&@fH%“lt-sﬁ% d1The
o determiné

absolute threshold crossings are suitable for proximity detectors used t ocation and

approximat&FBEsTReRirats shrapd acrs v Pl spaT Wit bespacvtien selerngAP is used to
detect condiiopsjfor a hausiaff.{0032dHe measisemenk reguashlisld: coraspanding {e.g.peacon

request is shown iréejl'??le 1 and contains the measurement duration and channel number for which the
0

request app ee '’ &Y in Table 1 are the extensions (additional information fields) needed to

specify perididig theasurethenisandbendithhalbepoiinded aklerk gareralyshows theimggsurement

request fielg efgerégazggf%:) Ialbg con request. The illustration for the current measurement shows the
number of octets for the c%a na'number, channel band, measurement duration and scan mode. Table

1 also shogF88omparReiaiine Bhiethiod patiodis:patensionsimith rasneetdeapisssprmise set
identifier (Bﬁﬁ{ggﬁmeasurement period, reporting condition, threshold/offset, and hysteresis effect.
More particularly, the Measurement Request field corresponding to a beacon request is shown in
Table 1 and0é@%hins théline Asaemenyderatitse and ietias pelvdiherior whishihp requeast applies. A

response t?i@i@%@ﬁcﬁ? %BSS’&*;? Selb‘l%a%g DS o%rtineasurements. The extensions fields are
used to provide parameters for the periodic measurement and conditional
reporting of measurement results. These provide periodic measurements which
reduce management traffic, such that a single measurement request produces
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. Absclute 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



Table 1 - Beacon Request Channel Channel Measurement Scan Number Band Duration Mode
- Octets: 12 BSSID Measurement

report is the response containing the result(s) of the requested beacon
measurement.

{0031} The absolute threshold crossings are suitable for proximity detectors
used to determine location and approximate position relative fo an AP. A
relative threshold with respect to & serving AP is used to detect conditions for a
handoff.

[0032] The measurement request field corresponding to a beacon request is
shown in Table 1 and contains the measurement duration and channel number
for which the request applies. Also included in Table 1 are the extensions
(additional information fields) needed to specify periodic measurements and
conditional reporting. Table 1 generally shows the measurement request field
format for a beacon request. The illustration for the current measurement shows
the number of octets for the channel number, channel band, measurement
duration and scan mode. Table 1 also shows for comparison, the octets for
periodic extensions, with respect to basic service set identifier (BSS3ID),
measurement period, reporting condition, threshold/offset, and hysteresis effect.
More particularly, the Measurement Request field corresponding to a beacon
request is shown in T'able 1 and contains the measurement duration and channel
number for which the request applies. A response to a beacon request is 2 beacon

report,



Reporting Threshold Hysteresis Period Condition /Offset Octets 6211 [0033]If the AP is not capable
of performing periodic measurements and thus does not recognize the extensions, then the AP
ignores the extensions and provides a single measurement and a single report. [0034]In Table 1,
channel number indicates the channel number on which

Table 1 - Beacon Request

Channel | Channel | Measurement Scan
Number | Band Duration Mode

Octets: 1 i 2 1

BSSID | Measurement Reporting Threshold Hysteresis

Period Condition {Offset
Octets 6 2 1 1 1
[0033] If the AP is not capable of performing periodic measurements and

thus does not recognize the extensions, then the AP ignores the extensions and
provides a single measurement and a single report.

[0034] InTable 1, channel number indicates the channel number on which
the requesting STA instructs the receiving STA fo 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:

10036] - In Active Scan mode, the measuring STA transmits a probe
request with the broadcast 8SID. 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

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
measuremeln%a'gngﬁc% MOdi'ﬁ%lg“giﬂg ?h%t to the t)é%e of scan, g¢eording to Table 2 (infra). The
scanning behavior 15 aS TaMAS JE0HEIIH ASIE SCAR RE S hE MeSstiitg BT fRINRTIREA probe
request witlittheolbroatidast $SIBid beemeasuring STA's beacon report contains one information

element for STA from which jt detec eacon or probe response, regardless of whether the

probe resp(ggggl?\}vas triggered k;ff/1 %%a&oé%tgﬁ%#g% St%\?/ﬁnﬁrao%g 5&%%@5} fgggﬁm%%%%?\(?g Scan

mode, the rrIastrivg ST padsivelynecdives om thepacifies:chanhél andhretdrpafoeadan report

containing %ﬁgmgq{ggqﬂgggﬂ%gﬁéﬁggr each STA from which it detects a beacon or probe response. If
. . : .

the measuring channel is also the serving channel, the STA concurrently carries out its normal data
traffic operdf8A8j0037]IFBeddensTapeanbbietHéon faddringS Fauetdoid e destdmyefbiecontaining

the current coptestsPkits: PrAGRRtablg without pererming additional measurements. 100383The

Measurement Duration field is set equal to the duration of the requested measurement, expressed in

TUs. [0039]?8BHs 2 and"3klsw hamsel Bashaefimbensfdr fatid definitions for radio

measurement requests and Scan Mode definitions for beacon request elements.

{0040} Table 2 - Channel Band definitions for radio measurement requests
Name Channel Band
2.4-GHz Band 0
5-GHz Band 1
[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 measurement 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 Peried. The Measurement Period is divided into two subfields:

8-



measurement requests and Scan Mode definitions for beacon request elements. [0040]Table 2 -

Channel Band definitions for radio measurement requests Name Channel Band 2.4-GHz Band 0

5-GHz Band [00411Table 3 - Scan Mode definitions for Beacon Request elements [0042]BSSID

indicates the BSSID of the particular AP for which this measurement is requested. The BSS]ID

specifies v\zgictlAP to, measure when several APs are detectable on a given channel. The BSSID is set
BLrsd S ifter Bie

to the broadcaSBE LEuPLRkhird perrbhn dbenuanl B Tar S thrd endiisdt A
broadcast BSStDrisissediwher: a155R RESIDLS wiknawa Q0431 The Measurement Period indicates

whether thi[%mﬁﬁsuremel%és}%riod subfield consists of the 14 LSBs and is an unsigned
integer number representing the repeating time interval for this periodic
measurement. A Period subfield value of 0 indicates that the measurement is not
periodic but is a single measurement. A period subfield value of 16383 (3FFF
Hex}indicates that the measurement is periodic with no requested measurement
period; in this case the measurement is performed on a best effort basis and as

frequently as conditions permit.

10045] The Reporting Condition defines when the measured results are

reported to the requesting STA. The Reporting Condition values are defined in

Table 4.

[0046] Table 4 — Reporting Cendition Definitions for Beacon Request

Element

Condition Description Reporting
Condition

Report to be issued after each measurement, 0

Report to be issued when the RCPI level of the measured AP crosses 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
absolufe 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 ROPI 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 abovea | 7
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.



single measurement event or is a periodic measurement which is repeated each Measurement Period.
The Measurement Period is divided into two subfields: Unit and Period. The Unit subfield defines the
time unit for the Period subfield and consists of the 2 MSBs with the following values: [0044]The
Period subfield consists of the 14 LSBs and is an unsigned integer number representing the repeating

time interval QT

measurement-i
Hex) indicatdthed ihecmaasusensnt is,pel

e
the measurmmmmﬁmmﬁd@%ﬁ%%f%ﬁ%%tg

e

no,request
s
HLEC DO

WM@M@M@@%M@E
riodic hiPi¢'8 Sifiie (iddstieimantial fenodisubbislihvalie oPERBE3 (3FFF

-thiscase
t90045]The
A. The

d measurement period;in
1y COR s ohEn
P TP R (1St RG 52

Reporting Cenditioncddingsivhery the-measyied 1es e re|
Reporting Condjtion vatues are-defined-in-Fable-4.-[0046 : epdorting Condition Deffinitigns for
Beacon ReqUESCEIERBIRELS (one per measurement) to begin when the PSNI level of the | 10

easured AP enters and remain
and an offset (with hysteresis)

Reserved

from the serving AP’s PSNT.

$ in a range bound by the serving AP’s PSNI

I 11-255

{0047} Threshold/Offset provides either the threshold value or the offset
value to be used for conditional reporting. A threshold valueis an unsigned 8 bit
integer having units which are equivalent to PSNI or RCPL An offset valueis a
signed 7 bit integer in the range of (127, +127).

[0048]
having units equivalent to the units used in the Threshold/Offset field.

[0049] Figure 1 is a schematic diagram of a network cenfiguration 11 in
which one or more WLANs 12, 18 communicate with a WTRJ 15 through one or
more APs 17-19. In the example depicted the WLANs 12, 13 are able to
establish a network link 22, either directly or through a radio network controller
(RNC) 28.
[0050]

showing how event detection triggers a report, or,

Hysteresis provides an unsigned 8 bit integer hysteresis value

Figure 2 is a chart showing types of measurements or reports,
triggers periodicreporting,
More specifically, Figure 2 Hlustrates 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 broadest

As used here, "measurement” can be a

the periodic reporting for each trigger event for comparison,
cabegory is a measurement 26,
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 PSNT 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 absclute threshold 84, a serving AP

-10-



threshold defined by an offset (with hysteresis) from the serving AP's PSNI. Periodic reports (one per
- measurement) to begin when the RCPI level of the measured AP enters and remains in a range bound
by the serving AP's RCPI and an offset (with hysteresis) from the serving AP's RCP'. Periodic reports

(one per measurement) to begin when the PSNI level of the measured AP enters and remains in a
AP's PSNI and an offset (with hysteresis) from the serving AP's PSNI.

range boun e seryin :
Reserved 1%%%%11%%%‘]1%}&ﬁ%ﬁ‘&f@%fs%?ﬁ&i&i&é&ca‘mqwthré‘mokdmalueeomh@s@ﬁﬁetwalue to be

used for contitrepattingure testiohivabiers P04 sloned bl Ileasr heyng Al yhich are
equivalent tg@&ﬁ{%%ﬁ%@ésﬁ&g%%ei value is a signed 7 bit integer in the range © # 7:3427).
[0048]Hysteresis provides an un&gné%%“é?“?’rﬁé@é’?%@?é@@%ﬁ&{a@Hﬁ%@%ﬂnéaumﬁm to the
units used irfhéTrrashoBICHses filde [Ro4SIEIamed-isasehemalic;diagram of a netwark
configuratiog%@i(y\@ﬁ%@pg re WLANS 12, 13 communicate with a W RU fgvtﬁlr%ugh one or
more APs 17 -19. In the exam%?e%ﬁeplc & tHe WE AN P vl ot arngn & P gl Bheapeetodirk link 22,

either directhfBthroligi #daslio Petiedik coptiolBEXRNG):23 & periodic report RCPI 68.
{0051} In addition, the single report 31 may be conditionally reported based

on an absolute thresheld 34 mcluding absolute threshold PSNI 37 and absolute
threshold RCPT 38, Also, the single report 31 may be conditionally reported
based on the serving AP threshold 35 including serving AP threshold PSN 147
and serving AP threshold RCPI 48. The serving AP periodic range is not used for
the single report 81, hut may provide the serving AP periodic range 36 including
serving AP periodic range PSNI 57 and serving AP periodic range RCPI 58 for
periodic measurement reporting,

[0052] The single and periodic measurements 27, 28 are measurement
types. The single report 31, conditional report 32, periodic report The absolute
threshold 34, serving AP threshold 35 and serving AP periodic range 36 {rigger
events. The measurement results are the single report PSNI 27, single report
RCPT 28, absolute threshold PSNI 37, absolute threshold RCPI 38, serving AP
threshold PSNT 47, serving AP threshold RCPIT 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 outputs.
1005631 Figure 3 is a graph showing the effects of absolute threshold on data
rate selection, and Hustrates variation of measurement guantity 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 threshald.

-13-



[0050]Figure 2 is a chart showing types of measurements or reports, 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 f0r§ﬁ§f}3t{' er event for comparison. The broadest category is a measurement 26. As used

here, "measurement” can be & Meatlirdihént ofresditsteashdinrsorarhayreZaldingle 27 or
periodic 28 mdasurdnmemidaingle-madsyreracntgeneraies vl siRglerrsRorka% whigh includes a single
report PSNI,30, %iQQLQe {12%9{# CPI %é’%%&e ipdic rE%asurement 28 can generate a conditional
report 32 or a periodit report 33. TAE EoA( é 55 Wlirisrd ide il apelsidrechiresRdi 34, a
serving AP #heesioldi8s orla seliving ARmpetioiicIaNge361dhaahsobiatuesholdhaddnciudes an
absolute thr .34 apd.an absolyte threshol | 38 The serving AP threshold 35 includes
a serving Ag%r;%%%%gél 47 aﬁ:\% %%le%i\}ﬁ]rgr %ﬁﬁ%;%%ﬁ PF?@P? %ﬁ%h}ée Wﬁ‘?ﬁ’ ﬁ%éﬁ%ic range
36 includes%%&%iﬁgﬂﬂﬂbé‘ériodic range PSNI 57 and a serving AP periodic range RCPI 58. The
periodic regors33 includ iqdic r. P nd riodic report RCPI 68. [0051]In addition,
the single rgporﬁt%gl may %zg%éﬁ%ggn%l re&o?%%lﬁggzg 8%%@% qéig 3?21 ﬂ]itgevsﬁ%%f:&ﬁiﬁscl ing
absolute thrRBHEREPSNICE 7 daadeffo liinfiesmelalRCHISS:aMs0; dhie bimg lef nepert B Emayt be
conditionallytepastochpases) oRbe;sening AR Rieshol 25, InSlicng, SEnUDg AR treshald PSNI 47

g

and serving AP threshold RCN 48. The serving AP periodic rangeé Is not use Yor the oi eereport 31,

but may proVid8 HEREF Gy ABSEtishichaiye e ranalngeseivithbyr: f&fb diorangePSNT 57 and
senving AP (fariodisy ARy KOPIL6:dar eeradiomensyiamienhinoing: [05EIIhe sipale and periodic
repo

measurements_27, 28 are mea%;rementt pes. The single report 31, conditiona , periodic

report The ABEORIETRTeRREM SUSShrifing ABAFESbIa B5dndostrving Arlpatodivemd® 26 trigger
events. Thellimeashremendrasulis poe HENITale IRPQHRSNA 273 SIRGIR RMH-BHP] R8.Aphsolute

threshold Pﬁ{gl&é %b lute threshold RCPI 38, servin%A threshold PSNI 47, serving AP threshold
RCPT 48, séming A ég}fgﬁﬁ%%g%‘@@%%%ﬂﬁt P’M%ﬁg@ﬁ@wﬁs@%@ﬁ%ﬂﬁﬁc report
PSNI 67 ani@@@fibdic refiguREP 6% Eosphndiioriala epering e\’ Jeisstiondlrigasss gne or more
of these single event reporting qutpyts.or perigdical reporting outputs. [0053] Figure 3 is a graph
showing thng%(é(#’e:-vgtlgaozf‘L 5%%??9 utes%ﬁ}%;%wgw fgjfziﬁété’ gé@é’éﬁ Srbandme thafep oainagwee
measuremewtdwditylegeipsttine tamitiree diffales LehannplshavagibMbpss20 Mbpsand 1.0
Mbps rates;k lvely. At anJpitial time of the graph, STA 1 receives a low PSNI level from the AP
as measure a?t%w%gfﬁ%% E%g]#t% 31}@[%%{ %ﬁ%@g‘él{ﬁg‘)ﬁﬁ’é’ﬁﬁﬁ?l%g?%ti?égﬁﬁﬁgwat 1Mbps.
STA 2 and SFAc@ihave BN thel PADGVER tedstheedholdie bk Asstme PisosesseseSTAGas
received PRNbieyels WD YRS e o0k NSSRgL Ad then ronsigun o below e absolute

a peak period of PENI reported from a third AP, AP 8, but discontinues when the

signal from AP 3 drops below the offset reporting of PSNI from the serving AP.

[6056] Figure6isa graph showing the RCPI level of a serving AP. The

triggering event here is an absolute threshold exceeded. The triggering event

triggers a report,

100571 Although the features and elements of the présent 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.

~19.



STA 3 thus can change to the 5.5 Mbps rate, but must drop down to the 2 Mbps rate and eventually
the 1 Mbps rate as the PSNI level drops. STA 2 remains at the 2 Mbps rate until later, when STA 2 has
sufficient PSNI levels to change to the 5.5 Mbps rate. These changes in PSNI levels can also be used
to change APs by selecting the AP with a higher rate or PSNI level, should resources from that AP be
available. [0054]Figure 4 is a graph showing a relative threshold which uses the serving AP for a
handoff. This f] also illustrates variation of measurement quantity against time for AP 1 and AP 2
intersecting at a location showing the reporting event. The graph shows the signals received by a STA
from a first AP (Serving AP) and a second AP (AP 2). The measurement for the servicing AP is made
lower by an offset, inwigh BISNI izmads lowern order o favor AR:2 (RS ne meastyrgment of
PSNI for the serving AP is made artificially lower by the offset. This causes an’early trigger of the
handoff as @ #E8SF the offset. 10055] Figure 5 is a graph showing the effect of a reporting offset and
shows relative threshold,iggers g%éé!é’o&,r%é%@g Ishewing:e reparingdange andwhen,the reporting

terminates. The graph illustrates timeslot ISCP versus time showing the ISCP threshold and the

reporting eVEREEVRAHCigRRTE Peivirpefbliendists o tHe fxdh Plégz@@eéﬁéﬁ*gﬁ‘bﬁf’lﬁeaﬁ%ﬂance of a

reduced PSblclavel asentestiiraldine offsetmbnesrepesting REtTR ISEEYING ABaSosoRiinLasSAYIing a peak
period of PSNI reported from a third AP, AP 3, but discontinues when the signal from AP 3 drops
below the SREW S oPtif B BENPRONPth&SERhd RE S0 FFIGIrL 8 s Wig N ERBINg the RCPI
level of a seswing ARoTha:driggering event here is an absolute threshold exceeded. The triggering
event triggers a report. [QOS%thg%hg}he feature_g.and elerrletnts Eof he, greieﬁnt invgntion are
described in the preferred SMBOGIMEnts 1 partcular CoMmBINatiofs. Bt fedtlite B &iEHent can be
used alone (without the other features and elements of the preferred embodiments) or in various
combinatiogs withy gt without giher fealles and.clements of the presentipvention,, GLAMS A
method of or use in a wireless transmit/reéceive unltp&%l?l%ug, e met%oo]’comprl ing: get-
receiving a beacon request that comprises a mode field, a measurement duration field, a Basic
Service Set Identifigs (RHRIP)figldn 2 ChiarnshHmbet ield andiaheacanieparing ipfosmption field
that is an extension field of the beacon request and comprises a reporting condition element
representirfg @ egigifidherBretiad it aBBEesN report; and transmitting the beacon report in

response to satisfaction Qf the GORAItia8mAnd Renmethad et claim | wherein the reporting condition

element is an 8 bit integer. .
transmitting the beacon report after each periodically performed

measurement.
4. The method of claim | wherein the reporting condition element has value of 1 and
wherein the method further comprises transmitting the beacon report in response 10 a

measured received channel power indicator (RCPI) that is above a threshold.

5. The method of claim I wherein the reporting condition element has a value of 2

and wherein the method further comprises

13



3. The method of claim I, wherein the reporting condition element has a value of 0, and wherein the
method further comprises: periodically performing a measurement: and transmitting the beacon report
after each periodically performed measurement. 4. The method of claim | wherein the reporting
condition element has value of | and wherein the method further comprises transmitting the beacon
report in response to a measured received channel power indicator (RCPI) that is above a threshold.
5. The method of claim 1 wherein the reporting condition element has a value of 2 and wherein the
method further comprises transmitting the beacon report in response to a measured received channel
power indigaton (RERI) thabis: below: g-thresh Jhe method of claim 1 wherein the reporting
condition,glement Qgé}g??/faéqe of 3 a%%l whergﬁpt%%&ﬁlzg?hgdl?ﬁﬁﬁg?% Hipstissedrahamiting awebeacon
report in response 16-a sighal t&° nsi&iridiatsr 8Nl th.at is greater than a threshold. 7.The method of
claim 1 wherein the reporting, condition element has a value of 4 and wherein the method further
comprises transmitting the beacon report in



response to a signal to noise indicator (SNI) that is below an absolute threshold. with hysteresis. S.The
method of maim 1 wherein the reporting condition element has a value of 5 and wherein the method
further comprises transmitting the beacon report in response to a received channel power indicator
(RCPI) that is above a threshold defined by an offset from a RCPI of a serving access point (AP).
9.The method of claim | wherein the reporting condition element has a value of 6 and wherein the
method further comprises transmitting the beacon report in response to a received channel power
indicator{(RCP%%is below a threshold defined by an offset from an RCPI of a serving access point
(AP). 10%FThe m oftcldind tiniherein heseporting ition element has a value of 7 and wherein
the method, further comprises tra sr%ig&ing the beaconﬁfggg!r{tbir??%g%ﬁgeetgr%e&b A6 NGise iablicator
(SNI) that is above a threshold Hefiied By 4R offeBtFathan SN of &t iservihg aecess PRIALIAR), 11.The
method Bfglaime Lovheneinthe reperting conditien.glement has a %(e%«"{:ﬁf%t 8 an,“yVhegeih the method
further comprises transmitting the beacon report in response to a signal'to RIS ivdichtor GSM/ that is
below a threshold defined by an offset from an SNI of a serving access point CAP). The method of
claim 1 whereiftherrefosting ebridition.elemeant as e of 9 and wherein the method further
comprisgsagg%élsgpéétljg%th%beagon report periogifiilly%%?glg?ﬁocﬁ}gle 59 e chahAel Power
indicator (RCPI) t CoBUTGYY AREPl sbmrsvingtacoess point (AR) anghan offsgtreference

atran
Ii lW L.‘ _‘5 - a4 ‘. - ’ " 3 % ‘

value. response to a signal to noise indicator (SND) that is below an absolute threshold

low absolute threshold

with hyvsteresis.

8. Th m !) £ .} L iy ,

o 4an ere 4] 5 o Ej b [ pug ,p

response (o a recel . indicat
sponse 10 a received channel power indicator (RCPI) that is above a threshold

defined by an offset from a RCPI of a serving access point (AP),

9. L . .
The method of claim 1 wherein the reporting condition element has a value of

6 and wherein the method # e ' itti
: urther comprises transmitting the besacon report 1n

response to a received channel power mndicator (RCPI) that is below a threshold

defined by an offset from an RCPI of a serving access point (AP)

10. > met Jai i i
The method of claim 1 wherein the reporting condition element has a value of

/ 9 d rh) (& tlEx th )d f]ll"the}f m'[}]"}w g t]ﬂ is! m tt] T t =l b;f ] %03 - ke

ponse to a signal to noise indicator (SNT) that is above a threshold defined by an

offset f an SNI ervi ]
set from an SNI of a sepv INg access point (AP).

11, , 1aj ' i
The method of clajm 1 wherein the reporting condition element has » value of

8 ar rherel C X 1
=] !

response to a signal to noise indicator (SNT) that is below a threshold defined by
| 8 : v an

offset from an SNJ of a serving access point (AP).



. in the
13.The method of claim. 1 wherein the reporting condition eIt_am_ent ha_ts a value Oftolg 2%1;\;*5?056
method further comprises transmitting the beacon report periodically in _resp;(\)lgsznd o offset reference
indicator (SNI) that is in a range bound by a SNI of a serving access point ( )'ver configured to
1/alue 14. A wireless transmit/receive unit (WTRU) comprising: da re’[?c?:l field. a Basic Service

cei\}e a beacon request that comprises a mode field, a measurement lural . rmatibn field. wherein
rSeet dentifier (BSSID) field, a channel number field, and a biaﬁolfepoﬁl?gq'ﬂeost and includes
ina i i ield is an extension field of the beaco
the beacon reporting information fiel . 1S itting a beacon report; and a
ingtéonditiore: et ] A s CPOrLing condih theaconditibm «I5. The
At popfauret 10 tAe g e e O e e econditon 5, Th
i ' 0 transmit a_be: PO . im
U\?p;rglggg(r:%?r%ﬂ%% v%g%tlf’eiﬁ Re Tegortingeshiiio mt&iama@sta@r&ﬁﬂﬂm?@e{hé@&eIé%‘%gW%??%%ﬁ; ('ilhae
o . uni ' d to perform measurments,
14 furtherconiprising:r ;e%pf}nafm%iﬁqugﬁg;ﬁ%i%&%ﬁlﬁé%%n#@%‘r‘éﬁ{fé tfanshittthetbeacomre port
i ition element is 0 and the tr . : , " sa
attor cach AL B 15 T iNTRUBkClaims:4wiheréirthe re Pering SORALiaN gleninL ha
value of 1 and the transmitter is further configured to transmit the beacon repo
12. The method of claim 1 wherein the reporting condition element has g vatue of
10 and  wherein the method further comprises transmitting the beacon report
periodically in response to g signal to noise indicator (SNI) that is in a range hound

by a SNIofa serving access peint (AP) and an offset reference value,

14, A wireless transmit/receive unit (WTRU) comprising:

a recewver configured to recelve a beacon request that comprises s
mode field, a measurement duration field, a Basic Service Set Tdentifier (BSSID)
field, a channel number field, and 2 beacon reporting information field, wherein the
beacon reporting information field is an extension field of the beacon request and
includes a reporting condition element representing a condition for transmitting a
beacon report; and

a transmitter configured to transmit a beacon report in response to

satisfaction of the condition.

I5. The WTRU of claim 14 wherein the reporting condition element is an 8 bit

integer.

Pt
63!

The WTRU of claim 14 further comprising:
& Mmeasurement unit configured to perform measurments, wherein the
reporting condition element is 0 and the transmitter is further configured to

transmit the beacon report after each measurement.



response to a measured received channel power indicator (RCP1) that is above a threshold. 18. The
WTRU of claim 14 wherein the reporting condition element has a value of 2 and the transmitter is
further configured to transmit the beacon report in response to a measured received channel power
indicator (RCN) that is below a threshold. 19.The WTRU of claim 14 wherein the reporting condition
element has a value of 3 and the transmitter is further configured to transmit the beacon report on a
condition that a signal to noise indicator (SNIP is greater than a threshold indicated by the threshold

element. 20.The WTRU of claim 14 wherein the reporting condition element has a value of 4 and the
rt in response tq a signal to noise indicator

transmitter.is fulthecomfigured to-ranswit dhe; heacon | ROt I

(S.NI) that is,below %n absolute threshold with hyste‘re(s%g_l T Fhe RWRITof Q8L batine remithe
reporting condition element s ¥alte bbb emnaomé transmitterrisfurther Gonfigured tQ.fransmit the
beacon reppriircresponse:o.adneasured received channel power indicator (RCN) that is above a
threshold, defined by an offset from a RCPI of a Sefvi%}éﬂg%f:elsﬂsgﬁ(()‘iﬁ‘fl(,&%)@B THE AT TRPTeof.claim
14 Whereln(the@réiporting condition element has a value of 6 and the transmitter is further configured to

transmit the beacon report in response to a received channel power indicator (RCN) that is below a
thresholg defi by an offset from an RCPI of the a serving access point (AP).
&, nﬁ & T of pla; e 4 .
g( %\%’RL of claim 14 wherein the reporting condition element has 5 value

of 2 and the tr itter is i ‘
he transmitter is further configured to transmit the beacon report in
response Lo s casUred recoi e ] el ' L N
P @ a measured received channel power indicator (RCPD that is below =
3 . P h o .

threshold.

19. "TRU of clai ] '

The WTRU of claim 14 wherein the reporting condition element has a value
of 3 and the transmitter is further configured to transmit the beacon report on a
condition that a signal to noise indicator (SN} is greater than a threshold indicated

by the threshold element.

20, PTRTT p ‘ .

The WTRU of claim 14 wherein the reporting condition element has a value
of 4 and the transmitter is further configured to transmit the beacon report in
response to a signal to noise indicator (SNT) that 1s below an absolute threshold

with hysteresis.

91, o e o .
The WTRU of claim 14 wherein the reporting condition element has a value
of 5 1 the tr itter is furt i /
and the transmitter is further configured to transmit the beacon report in
}:‘ ”‘S .1 P whhRLraY J 37 b, . Y i
esponse to a measured received channel power indicator (RCPD) that is above
218 & z

threshold defined by an offset from a RCPI of a serving access point (AP)

29 v . : .
The WTRU of claim 14 wherein the reporting condition element has a value

of 6 and the transmitter is further configured to transmit the beacon report in

response to a received channel power indicator (RCPD) that is below a threshold

defined by an offset from an RECPI of the a serving access point (AP)



23.The WTRU of claim 14 wherein the reporting condition element has a value of 7 and the transmitter
I.s further configured to transmit the beacon report in response to a signal to no', inducator (SNI) that is
above a threshold defined by an offset from an SNI of the a serving access point (An. 24.The method
of claim 14 wherein the reporting condition element has a value of 8 and the transmifter is further
configured to transmit the beacon report in response to a signal to n.oise indicator (SND that is below
a threshold defined offset from an SNI of the a serving access point (An. The method of claim 14
wherein the reporting condition element has a value of 9 and the transmitter is further configured to

transmit4fe be@ben¥&iott peradically iﬂzfﬁg%%%éoﬁdﬁg%‘{%e% Cﬁ}%@%% %ﬁg&%%ﬂ;%‘;ﬁhggg '_?_rt]zat
nd an offse 226,

is in arange %%ldmlghbe/ a RCPI of a serving access point
method of claim 14 WhergiH the fepotif ebnuliion etemmentthas-anahie of:d0randdhe trapsmitter is
further configured:ito draigsmitdhe heacan repgrt patedieally;in response to a signal to noise indicator
(SNI) thatds in.a rangeéig nd by a SNI of a serving a&%@’é 3ﬁof|lﬁft"fAP‘) i‘afr‘fci’%%‘%éﬁ%?éﬁéﬁ@feévalue. A
wireless transmitiredBive urfit E@\?‘I'M;B?ééﬂ?p@i@iﬁg&* point (A& receiver configured to receive a beacon
request that comprises a mode field, a measurement duration field, a Basic Service Set Identifier

(BSSID) field, A chann%umber field, and an extension field that comprises a reporting condition
elementihat is & S5tV (e pEsdrting ereondiiondootrangmiting id HeACOR FEALL AN .

of & and the ¢ itter is furt i
d the transmitter is further configured to transmit the beacon report in
YESPONSE L0 a sional fo maias demdiaa I} that 2 .
pomse Lo a signal fo noise indicator (SNI) that g below a threshold defined by ar
do LIPS SN0 LG OV an

offset from an SNI of the a Serving access point (AP)

25, The method of claim 14 wherei i
: : telamm 14 wherein the reporting condition element has a value
of ! 2
9 and the transmitter is further configured to transmit the beacon report
periodically in response to a received channel power indicator (RCPD) that is in 2
S 5 N [w

range bound by a RCPI of & serving access point (AP) and an offset reference value

26.  The method of claim 14 wherein the reporting condition element has a value
of 10 and the transmitter is further configured to transmit the beacon report
periodically in response to a signal to noise indicator (SNI) that is in a rance hound

by a SNI of Vi int i
¥ Laserving access point (AP) and a offset reference value.

07 = ‘ : ; ;
24, A wireless transmit/receive unit (W TRU) comprising:
a recerver configured to receive a beacon request that comprises a
mode fie : S rafi 3 Basi
field, a measurement duration field, a Basic Service Set Identifier (BSSID)
field ¢ - fi i |
, & channel number field, and an extension field that comprises a reporting
: 38 ‘porting
conditi ement L1 ¢ 1t v i
on element that is an 8 bit value representing a condition for transmitting a
= =
beacon report; and
a transmitter configured to transmit the beacon report after a

measurement, on ition t it
, a condition that the repor ting condition element is 0.



a transmitter configured to transmit the beacon report after a measurement, on a condition that the
reporting condition element is 0. 28.A method of transmitting measurements, the method comprising:
receiving a beacon request that comprises a mode field, a measurement field, a Basic Service Set,
Identifier (BSSID) field, a channel number field, n extension field that comprises a reporting condition
element that is an 8 bit value representing a condition for transmitting a beacon report; and
transmitting the beacon report after a measurement, on a condition that the reporting condition
elementis 0. NETWORK MANAGEMENT USING PERIODIC MEASUREMENTS OF INDICATORS
ABSTRALT A beacerhsiypatuseding ications,,such tgoe |IEEE 802.11, is provided with
data extensions. The data extensions &%r%%%%%%% ?ﬁfc}r}rlﬁafﬁlgﬁ 8DeE°pravidEEDby the beacon
signal. Periodic beacon requ&sts é’ﬁ@?ﬁéd@%ﬁﬁgtb@mrweuﬁipﬂh@twaﬁﬂ@Mé?éﬁ%&{gggmt/rec%ive unit
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KETWORK MANAGEMERNT USING PERIODIC
MEASUREMENTS OF INDICATORS

ABSTRACT

A beacon signal used in data communications, such as the IEEE 802,11, is provided
with data extensions. The data extensions permil additional information to be pravided
by the beacon signal. Periodic beacon requests are made during connaction between a
wireless transmit/receive unit (WTRU, 17, 18, 19) and an access point (AP) on & WLAN
(12, 13}. A Measurement Request field (26) corresponding to a beacon request contains
a measurement duration vaiue and channe! number for which the request applies. The
beacon request permits a scan mode, which inciudes 'Active Scan' moede, "Passive Scan'
mode and '‘Beacon Table' mode.
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