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BACKGROUND

[0002] Wireless networks, such!as wireless local area networks
(WLAN) typically communicate via radio or other frequencies. In a WLAN, for
example, mobile stations are typically moving around, and may communicate
with an access point (AP) or base statlon The AP is typically a fixed device
that may (or may not) be connected to mfrastructure networks or wired
networks.

[0003] The most common WLAN technology is described in the
Institute of Electrical and Electronics Engineers IEEE 802.11 family of industry
specifications, such as specifications for IEEE 802.11b, IEEE 802.11g and
IEEE 802.11a. A group of 802.11 mobile stations may be in communication
with each other (either directly or through one AP) in a network known as a
basic service set (BSS), which may be identified by a basic service set

identifier (BSSID). A group of BSSs (e.g., with one AP per BSS) may be
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identifier (BSSID). A group of BSSs (e.g., wth one AP
per BSS) nmay becoupl ed together in a | arger WLAN
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service set (ESS), which may be identified by a
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‘ signa‘l strength (RSS) may be mea_sured:fo_r each AP, for example. In. .
particular, APs may be located, for exémple, via passive scanning and by
active scanning,

[0006] In passive scanning, a wireless station may monitor one or more
channels to determine if there is a beacon or probe résponse transmitted by
APs. A beacon may be transrh'}ttea by ‘each AP at regular intervals (known as
beacon intervals), e.g., every 100 ms. A beacon (or beacon signal) may
include, for example, an AP timestamp, a BSSID identifying a specific WLAN
network, a traffic indication map (TIM), beacon interval (or amount of time
between beacon transmissions), an indication of the supported data rates,
parameter sets or information about specific signaling methods that are

supported, capability information (subh as whether Wired Equivalency Privacy



paraneter sets or information about specific signaling
nmet hods that are supported, capability information

w@ smclo3mss whet her Wred Equi val ency Privacyor RERIB2006/002544

protocol is supported), and other informati on. In
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be useful to allow a station to access the network br
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SSID may, for example, respond with a probe response. The probe
response, similar to a beacon, may provide information that may be useful to
allow a station to access the network ér é’ssociate with an AP. When
qompared to monitoring of beacons (passive scanning), active scanning may,
in some cases, result in longer battery life (e.g., may cohsume less battery
power), but also may reduce network capacity due to the probe request/probe
response traffic. g ‘:' o
[0008] In some WLAN ‘net"works,Ait Hals been proposed for APs to
provide a neighbor report to a wireless station, in some cases. A neighbor
report may be transmitted, for example, from an AP to a wireless station to

provide the station with information regarding other (e.g., neighbor) access

points (APs). These proposed neighbpr‘réports may include information



report may be transmtted, for exanple, froman AP to
a wreless station to provide the station with
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poi nts (APs). These proposed nei ghbor reports may
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next beacon on the channel. Thus, at least in some cases, measurement pilot

frames may facilitate quicker roaming decisions and association to a new AP.
The measurement pilot frame may COntatrr much of the same information

provided in a beacon or probe respén'se, but the measurement pilot is shorter
since it may not include some of the longer fields in the beacon (such as TIM

and DTIM fields).

SUMMARY
[0010] Various embodiments are disclosed relating to techniques to

provide neighbor information in wireless networks and/or to provide

measurement pilot transmission information in wireless networks.

[0011] In an example embodiment, a neighbor report may be received



provi de nei ghbor information in wreless networks
and/ or to provide neasurenent pilot transm ssion

WO pdooosmsss on in wireless networks. [0011] | n aPCEXEOEH/ 2544
enbodi nent, a nei ghbor report may be receivedfroma
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. technique may be determ ned for neasuring signals from
repart mand#clugeableashimeanurapnentypilot tahemissioreinéarmatioddior
based, at least in part, upon the neighbor report.
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report nmay conprise measurement pilot transmssion
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example, a measurement pilot interval, a network ID and a timer value or
timer offset for the one or more other wireless nodes or APs. In another
example embodiment, the signal measurement technique that may be
determined may include: monitoring or r‘ecéiving mea’surement pilot signals;
passive scanning using received beacons; or active scanning using probe
requests and probe responses. |

[0012] According to an example embodlment a neighbor report request
may be transmitted to a first access pomt (AP) Accordlng to an example
embodiment, the transmitting a nelghbor report request may include

transmitting a neighbor report request to a first access point (AP), the

neighbor report request specifying one or more of beacon information and/or



may be transmtted to a first access point (AP).
According to an exanpl e enbodi nent, the transmtting a
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nei ghbor report request to a first access point (AP),

metisgrenesrgipliiot trasgmissioreinfesiationes bk)drogidensn e ABIGALBF
beacon i nformati on and/ or neasur enent pil ot

repbFtFOEEHE oF Aibrb HtesrRPE OA A& M@om@pﬁmﬁ%be ré\élé%ved from the
nei ghbor report for one or Trore ot her S. ner ghbor

: or j fr Mol i st _AP. According.,to

firsf P2 AocBfing fo B atisle sdiEn, e ngpr o e
recei,ved, fromt first AP, the nei )or report

reC%'e!ﬁfﬁrfEOé‘? e ﬁfﬁ%\g’g (e REIGNORT reRor ¢RMPTSING Ponegsulesant

. one of the one or nore other APs. A signal measur enent

pilof ktervakins atlgast ongeaf dheone @r meeremtheuAPag Assignal s f r om
one or nore other wrel ess nodes based, at |east in

mepsuremant techriguenriayHisdeteepined. foAmeasdiing signadfrom one
exanpl e enbodi nent, signals may be neasured from at

or rheassthen@irefesshfode’eavedat Rast Rgfartivpdhahss r report.
usi ng the determ ned nmeasurenent techni que. [

13]
. I . . 0
AoTARG o 20 SRR IR odrer ﬁ%ﬁ@ﬁﬁﬁ%&%@%ﬁ@ﬁéﬁ@#j&t
[ ] .east asurepen ilot interva
onet GRRG onte i LB ulreRSe ARt TRteBmfiost o
tinme to,recei.ve or neasure a nmeasurenent pilot for the
me%%eme“&@? "W4Y%er APs nay be determined based on the
nei ghbor report. A neasurenent pilot of one or nore
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- may bameceigedrrpnba finstelP t theoteighborfrepot ércludihgattiztsen
regarding at | east one of the one or nore other APs.
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the further information.,

or time to receive or measure a measurement pﬂot for the one or more »other
“ APs ma;y be ’dé-termined based on the neighbor reportv. A measurement pilot
of one or more other APs may be measured or received based on the
determining. Either active scanning or passive scanning may be used to
obtain further information regarding at least one of the one or more other APs.
One of the other APs may be assoc'iated with based on the further
information.

[0014] In another example embodiment, an apparatus may be provided
that includes a controller,‘a memdry cdupled'to the controller, and a wireless
transceiver coupled to the con‘f"rollé:r'.'.[: The apparatus may be adapted to:

receive a neighbor report from a first wireless node, the neighbor report

including at least measurement pilot transmission information for one or more



[0014] In another exanple enbodi nent, an apparatus nay
be provided that includes a controller, a nenory
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coupled to the controller., The apparatus may be
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embodiment, the measurement pilot transmission information may include an
indication of whether or not the first wireless node is transmitting a
measurement pilot. According to an example embodiment, the measurement
pilot transmission information may include a measurement pilot interval for the
first wireless node. According to an exarnple embodiment, the determining
comprises determining one or more of the 'following signal measurement
techniques to be used for measuring signals from the first wireless node,

based at least in part, upon the measurement pilot fransmission information

for the first wireless node monrtorrng or recervrng measurement pilot signals
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from the first wireless node or actrve scannlng using probe requests and

probe responses.



conprises determ ning one or nore of the foll ow ng

si gnal neasurenent techniques to be used for neasuring
weegnabssiromthe first wirel ess node, based arPCT/ER806/002544

in part, upon the neasurenent pilot transm ssion
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transm ssion information for the first wireless node.
megsyiareentpilot signals fremdhe disgwirglessnode giay ke epiinatase
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[0017] According to anothéfléiarﬁplé embodiment, a neighbor report
may be received from a first Wireless nbde, the neighbor report including at
least measurement pilot transmission information for one or more other
wireless nodes. According to an example embodiment, the measurement
pilot transmission information may include a measurement pilot interval for the
one or more other wireless nodes.

[0018] In another example embddiment, an apparatus may be provided
that includes a controller, a memory coupled to the controller, and a wireless
transceiver coupled to the controller.' The épparatus may be adapted to

receive a neighbor report fromia fifét-Wireless node, the neighbor report

1 ! .
including at least measurement pilot transmission information for one or more



pilot transm ssion information may include a
nmeasurenent pilot interval for the one or nore other
wWowRMeasss nodes. [0018] I n anot her exanpl e enbPdi/Mm2006/002544
an apparatus may be provided that includes a
othef WireRlds&oded, Menory coupled to the controller, and a
W reless transcei ver coupled to the controller. The
apparatus may be adapted to, receive a nei ghbor report
froma first wirel ess node, the neighbor report
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DESCRI PTLON OF THE DRAWNGS [0019] FIG 1 is a diagram
[01R]st r aFiGig! i @ diagsamribusikating witelessinatyvarkss aacedingsiosan
enmbodi nent. [0020] FIG 2 is a diagramillustrating a
exdmpleeerbbdginfemt. a nmeasurenent pilot frame according to
an exanpl e enbodi nent. [0021] FIG 3 is a diagram

[0020yst r aFIG\PR R & @iaghdarillustriing d RameLody foFa Meadtrement
format according to an ‘exanpl e enbodi ment. [0022] FIG

p||cﬂf|la?nélg%é}g¥ d%,{g%rﬁ?ﬁé}gbadmrghbor report response

frame body accofding to an exanpl e enbodi nent.
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exanpl e enbodi msnt [0025] FIG 7 is a diagram
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measuring signals from ot her nei ghbor APs w t hout
bodhafarmat acoeidgigotor an epamplepermbodinmentnmeasur emrent  pi | ot
transm ssion information.
" [0023]  FIG.5is a diagram illustrating a neighbor report element format

according to an example embodiméﬁt

[092_4] FIG 6 |s a diagram lllust_ratmg an example of neighbor Ilst entry
format according to an example embodiment.

[0025] FIG. 7isa diagrém ii’lﬂéffréﬁhg' an exémble where a mobile
station may be measuring sig'nais fréﬁ"i other neighbor APs without having a
neighbor report providing measurement pilot transmission information.

[0026] FIG. 8 is a diagram illustrating an example where a mobile
station may be measuring signals from other neighbor APs, and may have
received a an example neighbor report that may provide measurement pilot
transmission information according to an éxample embodiment.

[0027] FIG. 9 is a diagram illustrating a neighbor report response frame

body format according to another example embodiment.

[0028] FIG. 10 is a diagram iilUstratiﬁg a probe response frame



[0026] FIG 8 is a diagramillustrating an exanple

where a nobile station nmay be neasuring signals from
wo@ren31sed ghbor APsland may have recei ved a anPEREBRPOGE002544

nei ghbor report that may provi de neasurenent pil ot
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diggramillustratin robe response frameaccordi ng
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chart illustrating operatjon of a wreless node
[09303r di nG!G o1 Zis %agwmhéﬂéMﬁtﬁtwsmnerﬁmgi a mikglessongde
a flowchart illustrating operation of a wi reless node
acerdimgdioran exampleesrabpdimentbodi nent. [0031] FIG 13 is
a flow chart illustrating operation of a w reless node
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ac%g@g]%%db%’@r é&%lg’iéﬂ%ﬁcﬁm%ﬂﬂt her exanpl e enbodi nent.

FIG 15 1s a flowchart illustrating operation

Wi r S 0 i ot he
g8 e 8o AR P A B A Whfess noce
il lustrati operation of a wreless node according to
accqidingdP anetiny| Xampie smkadimenboss] FIG 17 is a bl ock
diagramillustrating an apparatus that nmay be provided
[0083% wi r BlGsT isctiBowchartd lwﬁjrat@ganpeéammp%.a wireless node
enbodi nent. DETAI LED DESCRIPTION ' ' ' [0036]
acdeedimgribramothertévaniplg @ndsodimenhi ch | i ke nuneral s
indicate |ike

[0034] — FIG. 16 is aflow chart illustrating operation of a wireless node

according to another examplé embodiment. ‘

[0035] o <F IG. 1_7 is a blqck o»l_ia(gra}m‘illust_raut‘ing an appa_ratus that may bew -

provided in a wireless node according to an example embodiment.

SRR PO L T

DETAILED DESCRIPTION

[0036] Referring to the Figureé in which like numerals indicate like
elements, FIG. 1 is a diagram illustrating wireless networks 102 and 112
according to an example embodiment. According to an example embodiment,
a wireless network, such as wireless network 102 and wireless network 112
may each include a number of wireless nodes, such as mobile stations,
Access Points (APs), base stations, etc. '

[0037] According to an example embodiment, each wireless network
102, 112 may include an Access Point (AP) and one or more mobile stations

PR v
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elements, FIG 1 is a diagramillustrating wreless
networ ks 102 and 112 according to an exanple

wenwoassent . Accordi ng to an exanpl e enbodi menPCT/EB2006/002544

w rel ess network, such as wireless network 102 and

I
thathi) 68 fn BthHRIicabbA WIBY tHRAGP. IFeh e&agqr@e rgﬁg%}gfssvg@@o FIG. 1,

W r el ess nodes, such as nobile stati I nts

wnrél%'gé)q 1(? ﬂHﬁH&mS% AP GO AndS ?W%B@é’ s%?lgn%hat

each w reless ne

Iude an Access n r
mayiba% PdrediicalT it AP o k118 gs fshiy st a0 ancigpbile
as shown in FIG 1, W|rel ess network 102 nay
Statlﬁe |1Q§e ‘Similapy.witelgas neBVRIKA1 12798y lirclede APohE4 anétsenesal
be in communication with AP 104, such as nobile
mobilastationsdbatamdy ieinlconsnanicatior adth AP il Kasligh as mobile
wi rel ess network 112 may i nclude AP 114 and several

statiohi1116 ssidanbbits stdtieh N8y Althduyhcestshomea AP N0Riahtl AF°112
114, such as nobile station 116 and nobile station

ma%}% coﬂ IEPHIA iRl neuk, AP 102 and AP 112 may be
Coupled to a fi xed network. [0038] The various

IR, ot 56 PRI S hdtRnls  BRAbSALhE sbRucavr
o %“@ﬁc#“%?%ﬁ%?mw e e S AR e e.0.

I n anot her exanpl e enbodi nent, the various
'EFe'§< §ﬂ%41ést)’ﬁﬂ @GEM%RKQ) meflular Rehverks aigeio Betwasks, areathed
W rel ess network, where a plurality of nesh points
wir¢lesg netwiorkses 4n leobthes’)example embmgirheat, the eatieus examples
wired or wireless links. The term "node" or "wrel ess

andheddodimentsahap bl applied toa rhﬁ@lﬁefwwlﬂ'elﬁs;%’friembrmere a -
refer, for exanple, to a wreless station,

| pIu?é#P%@f hie8h rﬂ‘é'@ d&e'ﬁﬁn@zﬁ{dﬁ% tcﬁﬁ‘pl@&‘i@%éthepblﬁt

ase statio ay statl rnedi at e

WIre‘fj ?Wl%?es@o!ﬁ"ﬁ(s theottepr%r“n%e’ebre%re‘?@eg)%éle]’gor “network node”

or “network station” may refer, for example, to a wireless station, e.g., a
subscribef station or mobile station, an'aceees point or base station, a relay
station or other intermediate wi’rele'és"ln‘ode’,z or other wireless computing
devices, such as laptop eomputers, deektO'p computers, and peripheral
devices, as examples.

[0039] FIG. 2 is a diagram illustrating an example frame body 200 for a
measurement pilot freme accordiné to an example embodiment. For
example, the measurement pilot body 200 may include: a timestamp -
representing a value of a timing syncH;ronfzatibn function (TSF) of a pilot’s
source; measurement pilot interval - the tranemission interval of

measurement pilots; beacon interval — the beacon interval of the transmitting

11



devi ces, such as l|laptop conputers, desktop conputers,

and peri pheral devices, as exanples. [0039] FIG 2 is
w@2@agsain i | | ustrati ng an exanple frane body PODIB2006/@2544

nmeasurenent pilot franme according to an exanple

wurél@b@%a@r(b Fap);esapaiity infbematas Ldedenbedsbie éa%mnnes
200 may include: a tinmestanp - representlngava ue of

of tﬂewemsﬂqﬁmgmeorvz@ﬁt;ggtcaﬁgﬁeért@g (FREM) Bpabiftid< L which

ource; ransm ssi on
maxchﬁfﬁﬁ‘Sﬁ?gret?‘i%%@?fﬁ%m‘*mﬁ R eoR Gy

é .., apability |nforrrat|on- descrlbes sone

cip %ng;, daunky S9ing hé’@Y'ﬁW@rﬁW‘tfb{gn%@'@“OW&ﬁ nyeekariafy
network (RSN) capabilities - which may contain

otheefeldist inclusiing edxi rag vlakery ipoweremgx, transmitipowen ttianstrib n
and ci phering); country string - providing country

powarf useth ttiamscei@arinaiss dlobe and DD (dirgct Seqlidsce)i parhmeitergset
max regul atory power, max transmt power, transmt

(e.PO¥Telddfbh b heaRiedaf a%&?séd%ce%s@%l (et %@nce

Sequence) paraneter set (e.g., a I'd V\,hl ch "may e

(PH’?}GQ LJsTg.)dil %]\sroe‘ﬁji nﬁgﬂw r}}ﬁélp%%kﬁ saéfﬁ‘w \élb%fcm
{ .

mep Sy "%Erﬂ@ygoepée"e”@teﬁdﬁng EES%{D%P ele oy @P'ude

thetransmttln poi nt. or the nmesh networKk.
infqrongdion of t wrﬁ@ﬁwtang mef%rp@m oistheynesl ngwarknct i ons

may be provided in a wireless (e.g., W.AN) network.
[0048F e seAwiaciety ofedifferent aekyjcesoor fanahiqﬂsemay be provided in a

aut hentication (e.g., the process by which a nobile

- wireless (@, YA el tTiesieaskrbites MAPNCILRRS fsidtangsle

(e.g., the process by which a nobile station nay

SuLEaeie e Nl i aagedenen ARR] 0%,
_ ap’glj\fanticatgd by an AP) assomaﬂon (e.g., the process by Whlch a mpb!e
station may register with an AP), and é)thér services.

[0041] One service that may be performed by a network may include
radio measurement (or radio resource measurement), which may inélude, for
example: performing radio meaéUrém'énté,‘ requesting and reporting of radio
measurements, providing infofmat'ié)ﬁ ’é'bouf'in‘eighbor APs, and other functions
related to radio measurements. For'example, as part of radio measurement,
a station may transmit different radio measurement requests to other stations
for radio measurement information, e.g., radio measurement information for
other (neighbor) APs. A node (e.g., station or AP) receiving a radio

measurement request from another node (e.g., AP or other station) may

generate and transmit an appropriate radio measurement report to the

. 12 .



radi o measurenent (or radi o resource neasurenent),

whi ch may include, for exanple: performng radio
worR@sOsBAENt s, requesting and reporting of radPGI/IB2006/002544

measur enents, providing informtion about nei ghbor

reqf¥Bsting MreRidashode fahro0fiR thelragGesite ir?f@ﬁhgtion.

neasur enents. For exanplg, as par; 0] .;a 10 .
R s o g 0B Bl A, o
L L A R

station or AP) receiving a radi o measurenment request
by apd mastrtion defeeaanple; Imresponseriethe baaremyeqksgst, the

generate and transmt an appropriate radi o neasurenent
statieponay providestheqhié st heagoni nepbdswhivbdeay provide ithieAPhe

requested information. [0042] These radi o neasurenent

inforatitentrelatig to@addas of othedsijraifrom SRaE AP BEtRSe
(or beacon neasurenent request), which may be

beég gmﬁetr@@' bg)f?ﬁgteﬁi%nt HEwS e {Hdfe tniééf I%c?wnﬁﬂeaé Bf radio

ponse t eacon request,

' t a beacon report, which may provide the
me%%,ﬁ?’éﬁ%qt%ﬁp%srel ating to beacons or other signals
r oth&r APs that have peen t hered by the station.
9Ly or | AERRIEING R AEXAERIP SYBEGINANt, 3 AEBCRR ERRATE s be
requests. [0043] According to.an exanpl e enbodi nent, a
gewamba%(qg-mﬁyreﬁ@ogéﬁé@ atheacpoageeagwegent reguest), at
response to a beacon neasurenment request), at least in
leaphintparhrorooree or mure enessasementhgitdts pedeived freneonedr frioven
one or nore APs. |In another enbodi nent, the beacon
APEe e BhofiRY dathd@RimenhettRe bbaesh esporPmaylieeg@herated from one
station's beacon table (e.g., a table that nay be

or BT, SN ORI B0 8, SLb el g bR BRElSy
* qoRUR8S b B8 b IR 0 s,
measurement pilots, etc., and does not typically involve additional
measurements upon request), aCﬁvé 'sfcann‘ing (use of probe requests and
probe responses), passive sdanhing (péssivé ménitoring beacons and probe
responses from APs), and passive monitoring of measurement pilots from
APs. According to an example em‘bodimeht; an AP may include a
measurement mode in its beacon 'rea'u'els,f tb'spebify a specific mode of
measurement (e.g., paséive ’s"cann‘ing', active scanning, measurement pilots or
beacon table), or allow the station to select any of these measurement modes
(e.g., except beacon table) to provide the requested information.

[0044] Another type of radio measurement report that may be

requested and obtained is a neighbor report. A neighbor report may be
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measur enent s upon request), active scanning (use of
probe requests and probe responses), passive scanni ng

W@ pa3®3M885 noni t ori ng beacons and probe resppnsPCI/iB2006/002544
APs), and passive nonitoring of measurenment pilots

trandraifiegP r J;gt%ﬁﬂj’lé‘,i fSmidh AP t8%ANPéI8sS ﬁﬁﬁféh%gﬁovi@@ the

may i nc a mfefasur emant"f-rmde In its beacon request t
staBBE Sl praBibh coGaiitfofler A HEIERD ool dfiTnrs).
AN Bt it PR {8 yessclation BRenan Ab eS¢ o

provi de the requested information. [0044] Another type
exafpleadl an peseciakom raspoape (€ 9t Hareshansedoranagsnciatioand

obtained is a neighbor report. A neighbor report may
regbiest fiosna station if neigklamepert is reqmestedii the associatibass

station to provide the station with infornmation

request! o mayWereandriitied. sopertBlyotdmans aFstadibierwiseleéstation
A nei ghbor report may be provided to a wireless

upSit ?éc{')dé'%t fr?PrmP%”stﬁf?@n.f Rﬁc@r’élﬁfq)ﬂoean ERaABIPSRBEL YR Na

response (e.g., In responseto an assocl atl on request

_ : it . o . N
neighBe el aitsig foBRtia [PEBRnd el B8 83 Bloifed B e
fr the, AP to the wireless station upon request from

APt e sliichrin the ERPMIIG RIRSASRIPESEnbod: nent . a
nei ghbor report may al so be requested in a probe
[Qoééiest Aneprging /focitiexgmpleeempodignaniea saereiafficient emuore
correspondi ng probe response,, [ 0045] According to an
practieaipheasureantef AP signalsemay,fatdeasttin someocasesy bet i cal
nmeasur enent of AP signals may, at |east in sone cases,
" provRicer 19y pERAHIRY aidiyhisbritapertiratdnbiaties e EkainBfd, one or
i ncl udes, for exanple, one or nore of the foll ow ng

o B SR o B0 g AR AAan o higer
a b%aegﬁ %? %éan%q?ér\ﬁglrlt pﬁf‘ot is rgcg»ivg_ad» from the’AP', Aa_beqcvqrn i;n‘cevrvgll,_r;a_~
measurement pilot interval, a TSF offset or timer value, a channel, and a
BSSID (e.g., network ID). This information which may be provided in a
neighbor report may be used by a Wiréleés station to determine and perform
an appropriate measurement teéhnique to measure AP signals for one or
more other APs.

[0046] For example, if a"neighbl'or fet:qrt indicates that a node (e.g., an
AP) transmits measuremAent pii’étS’ Iié#f'réané‘rit intervals (é.g., 10ms), the
mobile station may make a détefminétion to measure signals from that node
(e.g., AP) by (passively) monitoring the node’s measurement pilots.

Conversely, if the neighbor report indicates that a node transmits a

measurement pilot very infrequently or not at all, then the mobile station may
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measurenent pilot interval, a TSF offset or tinmer

val ue, a channel, and a BSSID (e.g., network ID). This
WO pdooiosesss on whi ch may be provided in a nei ghbPCT/IE200¥ 102544

may be used by a wireless station to determ ne and

eleBEtd KdThAhRP H’féﬁ%ﬁ@hénf‘f%ﬁﬁﬁ@%&??&n% > e? 's%m;%.lé F%] 41'817:1’(

measure AP signals for one or
e, 4 L aghbon - report . i ndi cates, that. a

nod@ R AFAE. aghle ARIE hesBRaE s B s & fiusatye

frequent intervals (e.qg.,.10ns), the nobile station
ex"?‘fﬁ?'éﬁﬂu Ej%‘e ?éﬁﬂq{}(ﬁ‘?%ﬁﬂ lsdmﬁ'égft‘?ldeﬂe‘@ﬁjﬂlal s fromthat

node (e.g., AP) by (passively) nonitoring the node's
(08443 ur en&h@n@hﬁb%am@@%b@@lmnﬁ a regaivingingdleanay egnsive

indicates that a node transmts a neasurenent pil ot

a messagerffara quiinst Wireless maidednclading measurehentpiiot e
station mayel ect to use anot her neasurenent technique

trabhSmERRILIhfOrfiztionl for fHeoirst WréleBoHOde! TR heaSurenderitipiet
scanning). These are sinply sone illustrative exanpl es

ra Bl TR el Be S Beiled 06fa bldBe RpLRED Bidbeage o1
. I ' fro fir wi r el node .
v ¥e BB ot P SRAM e Thé redstheiehEni el Rhdssion
. I the first wrel de. The neasurenent pil ot i
InfQrPIAHIGH B8y BT IPiEoldrEBBIP Iy MBRS BRI eqounterialdPpihe first
_response nessage_ or via a nei ghbor report, as )
wirglesaode. Theeraeeidng sademay then detenmsine ©siestimate a time to
information may indicate, for exanple a neasurenent
receiveanebstiemet dilots friva the fisst wirelesenede bdeed dhethe
recei ving node may then;;determne or estimate a tine

meaBufeHiSh IR EaRYARIEION infbeition! r oM the first wirel ess-
node based on the neasurenent pilot transm ssion

(oo "B RS 3 Iisggggsrgrgﬂgpﬁé@ratmgaarﬂé%e@ AdibM5Sr RbbRY

- Tequest frame body format 300 according to an example embodiment. The
neighbor report request frame body 300 may include a number of fields, such
as: category — which may be set to a value indicating radio measurement
category; action — may be set to the_'valdé iridicating neighbor report request;
dialog token may be set to a nbn-zero’vélue chosen by the station sending the
neighbor report request to identify the neighbor report/request transaction
(e.g., if the neighbor report is rgques‘ted separately by a station); in an
example embodiment, if the ne;,ighlé),cf)r report ils requested in an association
request or probe request, then thé "d‘iélog‘; token may be set to zero; SSID
(service set identifier) — SSID field may be variable length. One or more

SSIDs (or other network IDs) may be included to request a neighbor report for

specific ESSs (or specific networks); an absence of a SSID value may
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request frame body format 300 according to an exanple
enbodi nent. The nei ghbor report request frane body 300

worego7iossfiide a nunber of fields, such as: cat epOr/1B2006/002544
whi ch nmay be set to a value indicating radio

md@ﬂé%ﬁ@ﬁél ﬁ%ﬁ‘%g ; isdelinPreques®y ﬁé?tl‘?@&urtré’m{(@Ssval ue

i ndi cating nei gh report request di al og token may

e)ggndé?(}sélg &qrgzero val ue chosen by th_e st a_t| on

sen hbor report request to identify the
hbor report/r t transaction .g., iIf the
G nor AP G indKecn it SXFBRle ey Tho regiestdryme
in_an exanpl e enbodiment, if the neighbor report is
bogy §08 srayialsa iaclude spetharifish: meighber reporpresest dpesst |
then the dial og token may be set to zero; SSID

whichemay be wsetd fodsgciff wdrether Mdbnfihﬁdrmaﬁay apel/orar i abl e
l ength. One or nore SSIDs (or other network IDs) may

meaeureraentdsibt trans A8 EGH |rﬂom¢atﬁi?hﬂéglb%%ﬂndﬁe@rm QI@@ﬁéfgh%or

ESSS (or specific netvvorks) an absence of a SSID

S T Y P EoF B S%%@E%%Wf ?*f"?“é?%'.@ﬁ”é@gg? octet
in I[ERQ %p%%@&@tgh{; %ﬁ‘%hﬁ%ﬁkﬂ?s iR e ne| hbor g ttbit

hbor re uest 't be used to
- il 3“ berRA R tBaaguRe na@fpanatm;rb%mgnwnr@ﬁprt
|Iot transn1SS|on information may be provided in the
SU%?‘@ Hsobeacgivintervahier eachmeighbos fdt te.g.e gndsdf this/pibis clear
field my, for exanple, be one octet in length, and

or zexy, them @ beaemremiérvalinforelation is beingaequiiteal indheon
request bit - which nay be set to 1 to request beacon

" nelghber rwdn?namm Z)feen@ﬁegié@ﬁént Fgﬂ@préqu@vam —aghichen: Be%et
Interval for each neighbor "A if this

0} 1 fiLASlefiertp Q%edérf%ﬁﬂ&sﬁ@nﬁ@.%g@@uw&szf%es e
plldﬁﬁt%Wa?ﬁrgelﬁé O(}uesgf"é]d‘J f the nelghbo%reggrt Qg.)é.,t_)éends _f?_tthi_s bit is
cleared, then no measurement pilot transmission information is being
requested). If both or either of these bits is set, then this may also be a
request for the TSF offset for each neighbor as well, according to an example
embodiment (where TSF offset may be avalue of a timing synchronization
function (TSF) (or other timer value) of a measurement bilot’s source or a
beacon’s source that is being reported).

[0050] FIG. 4is a diagram'iilustretin‘g' an example neighbor report
response frame body format 400 é'ec"ofblinfg to an ‘exarhple embodiment, and
may include a number of fields: the 'c{at'ego‘ry and dialog token fields may be

the same as the neighbor report request (FIG. 3).; Action field — may be set to

the value indicating neighbor report; neighbor report element - may provide
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to 1 if nmeasurenent pilot transm ssion informtion
(such as neasurenent pilot interval) is being

w0 e@am3tsstl i n the nei ghbor report (e.g., and iPCT/IB2906/002544
bit is cleared, then no neasurenent pilot transm ssion

infbrilRloMebl Bk h&ighBbNAPS eRsesRbbing +épo¢@dwtmss,%%}g§§ o?‘; r

these bits is Set, then this nmay al'so be a req

3 fset for each neighbor as well, according to
Va@%bqglez?:r% e enbodi nent (where TSF of fset nmay be a val ue

f tim nchtoni zatign function (TSF), (or other
s, ' 2FBE) 51 'S Hedafrldhting i exibigpeiahar igbor
beacon's source that is-being reported). [0050] FIG 4
elemery ferimgfra0A aceaiding4eianexamelr ampedimengwdich irgledes a
response frame body format 400 according to an exanple
numbbodf fields; EermenblD +medybe set toutiieareighibdrirepdst:vatlee(e.g.,
category and di al og token fields may be the sanme as

a vale tdtehtifgthe epHbor espEdt Lémte— ﬁrbay_iind’i@ét'eoﬂheﬂéﬁ%tﬁ of

may be set to the value indicating neighbor report;

th%@ﬁw reE%Pc?é@)d %%ﬂﬁé‘ﬁegeﬁgé(ntmp‘bw 8! i Pt %ﬂfrwg

neil ghbor " APs that ar ing reported (thus,
f i abl . | i i.agram
APB el [ttt BT Melaptee® rénorhistie NegBpfr (Seaid ey a
. b00 according to an 'exanple e iment, whjch
incfiga & Behion i Gor efrﬁmrfgsﬁeaéf eingrerafgd ipdhg et
to the neighbor report value (e.g., a value to
neighleat [ePPM he nei ghbor report); Length - may indicate
the length of the neighbor report, and may be
[0062¢ ndenFlGdis & dagramtbusttingeargbkemplegneldisbdrdish entry
reported in the nei ghbor report; and Nei ghbor i st
- forinia€ 6A0-acEBihd ¢ HARxanipRs efdirhést Alsirtéd 6Bbventhey may
for each AP being re.port‘ed" in the“ne! ghbor report.
oo SORTFIOGH oAbl Ab i e RS
report. vTﬂh_e ngi»gh‘bo‘r I}irst entry‘ri.‘nay inéldd_e*a number of fields: BSSID - may
include the BSSID (or network ID) of the BSS (or network) 'being reported
(e.g., one AP per BSS); channel number may indicate the current operating
channel of the AP being reported; regulatory class — may indicate the
frequency band, e.g., in which the current channel is valid; PHY options — rﬁay
indicate a type of PHY, and may include one or more flags. The flags may
include a TSF (timing synchronization function or timer) flag indicating a
presence of a TSF offset field (or timer) value, a measurement pilot flag (or
bit) indicating presence of measurement pilot transmission information, and a
beacon flag indicating preserice of b‘l’eagbnlilnformation. In an example

embodiment, one or more of these ‘fla]g's may not be present. It is also

possible to have only one flag indicating that the report includes a Neighbor
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format 600 according to an exanpl e enbodi nent; As

not ed above, there may be a neighbor list entry for
weamhn/osssyhbor AP being reported in the nei ghbP€T/IB2006/002544

report. The neighbor list entry may include a nunber
infarmaftionl fiétd, vESiGh hay e@ain) el didPSERaBESdac gﬂnnfa%w&'f and

| D) of the BSS (or netvvork bei ng reporte

infdmatieh JBHR | Mz Pé}ﬁ%nf‘yﬁl gMHe b\t ?1‘? gﬂgte pgeg{lél r]% ap

operating c Belng repo

oxiPRRerina st e bty bPERIERtanahe weafuiementpip

. icate a type of PHY, and may i ncl ude one or nore
mtery d§3y$ﬁén$m8@§ may include a’ TSF (tining
nchroni zation function or, timer) flag indicating a
[qgﬁélsenceAbﬂ, as spwofin §¢6. 6j ech Geighbomniist enirgimay include a
nmeasurenent pilot flag (or bit) indicating presence of

neigblbarinformatiopifield, vihieh smaysistivdel (fdraathtigighbart AP): 1) a
beacon flag indicating presence of beacon information.

TSF »ffest 6x@ABl faleBERMh 'BF?éW\P 9? eoéacoﬁqmrmfaubn e\ﬁﬁlcﬁlrﬂ?@

may not be present. is also possible to have o

profeR shearac ﬂaﬁ%ﬁ“%ﬁo#fﬁ%ﬁf 6 Shpt B 3 Prerya
TSE of fset, bea mat | on or mat | t
betgEoteanths. WiEhmayBg Or%ameeﬁ@ﬁ{mﬁqr@pmengﬁ’ﬁ»aland 3)
In an exanp Ie enbodi msnt the flags may be omtted,
megsidremeant ﬁéﬁ%‘iﬁ?@ﬁmﬁﬁ'% infarmatioar WBIChrm?y include theded.
[ 0053] Also, as shown in FIG 6 , each neighbor |ist"
meawrememiyoilbhi@temél far e ARberg.j thieospemingar fimelintervali ch
may include (for each neighbor or AP): 1) a TSF offset

betaeehimeasurement pliomfohtheRP, whichaagy bei fdfr@xaﬁtpl@m Oms for —
whi ch may provide the beacon interval for the AP

son(u‘:3 A‘Ps), él’ﬂrﬂwl)‘i BA6IHNE.gOM lSlt ge21 Blis?nrs m@?&a‘ﬁﬁ@%ﬁ?ﬁépﬂ% 3)

be, for exanp e, for sone”APs

nelghbor AP is not transmitting pllot frames or it is not known. In an example
embodiment, a measurement pilot mterval value set to zero may indicate that
the AP is not transmitting pilots or that the interval is not known (e.g., pilots
from the AP have not been detected). For example, the neighbor information
field may include, for example, 6 bytes, with 2 bytes fer each sub-field (TSF
offset, beacon information and measurlement pilot transmission information).
The beacon information (e.g., beacon interval) and/or measurement pilot
transmission information (e.g., measurement pilot interval) may be provided
by an AP in its neighbor report if this infermation is requested in the neighbor
report request types field in the'neigﬁib‘eé rebert request 300 (FIG. 3),

;

according to an example embodiment.
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measurenent pilot interval for the AP (e.g., the
spacing or time interval between neasurenent pilots

wo o0070B85AP, whi ch may be, for exanple, 10ns fPCT/ER085/002544
APs), or only short (e.g. 1-bit or 2- bits) field

[dob4cat i Aacmmd1@aﬁ Bﬁarﬂﬁleﬂé\hﬁbdrﬁf’eﬂtfﬁﬁ ngs ﬂ‘sfgg ? b (or

measur ement pi ot frames e nei gh
tlm@?(/afur %ﬁ@bte%]ggg nﬁc%w ng Aalloy uﬁré ﬁ%ﬁ}é % e{é%t aksﬁ%’tz}mbrchlwng
thetv r?élﬁ Bnetierg i Sudhhromiaton i detug ar ceiimaet Wheoine

pilots fromthe AP have not_ been detected). For
Apéﬁ érrwrsmlttma dtsrhaagpolikawiserthariRs FSFeptisetdpr fimer yakie)
for exanple, 6 bytes, with 2 bytes for each sub-field
and T1&FAPIS msutmaemtrpiiohfnbenvat may alod, iressmeaases, pistaiion
transm ssion informati on) ‘' The beacon information

recetity thedegighbol ripRI AN s@ﬁdlrﬁérn@ﬁﬁﬂtb&@étmmb'&testlmate
transm ssion information (e.g., neasurenent pil ot

wheA%8E e s tFﬁﬁén‘ﬂﬁl [iRVingadiuienétt gﬁgt | Phé b%a&?h WQ%I and

report if this information 1sr ested I n t

B ST S e

moRoRe Borye BIRaRIBING Ahe FabUiereuRaNBAILBReaco
interval may allow, in sone cases, a station receiving

ang/pE MRASYFYDENT Rilsdr acerirdingdoen exeraplr@mkadimnentet er ni ne
or estimate when the AP is transmtting its beacon;

[a055¢wi seln additiéd’ or i 8e afi¢mativé MetemmpIQMeas)Jramént pitot
AP's neasurenment pilot interval may allow, in some

trafgiBRSiondintdratdtion may Be\bNealaclnge pa bitror fRgandicutitd
such information to determ ne or estimte when the AP

th%érro?%mﬁé APYs tahsRBRY aerﬁgaéur’%‘rﬁé?ﬂ ﬁllgﬂgyé’eﬁ‘gfi’ébtm

I nterval measur enment Interv cat
bk 8% %3h§$%&%wa%f AP O B .
exampfc:aqbeacon information may s:mply mclude a bit.or flag indicating
whether or not the AP is. transmlttlng‘jv ah beacon (e.g., indicating whether or not
a beacon was detected for the AP). Accordlng to an example embodiment, if
the beacon information and measurement pilot transmission information
provide flags or fields indicating whether or not the AP is transmitting the
beacon and measurement pilot, respectively, these flags or bits may, in some
cases, be automatically provided in the ﬁeighbor‘ report regardless of neighbor
report request types requested in FIG. 3 (e.g., regardless of whether beacon
information or measurement pilot transnﬁission information was specifically
requested in the neighbor report request). |

[0056] FIG. 7 is a diagram il,IQSchéfiﬁg an example wherein a mobile
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and/ or measurenment pilot, according to an exanple
enbodi nent. [0055] In addition, or in the alternative,

W0 b@7e388pl e neasurenent pilot transm ssion i NPOT/IE2006002544
my be (or may include) a bit or flag indicating

t
sta\gigﬁ gﬁ&;{ g@gzuﬂ%lhﬂ% Besdialcd WikRBAEAP hAG ﬁﬁ%ééﬁgﬁeé roam

cat1 ng whet her or not asur

o BB oP] 0P Rp b P i SRR 559"
othel i dhe ihile:stitidn eV gbgally Mesbits Nesiarakdaitee ofber

a beacon was detected for the AP). According to an
(e.ax aighbosingdHPsentn this exaraplee theomobile station may Aecdbusy

measurenent pilot transm ssion information provide
hahtllagsotber taskkde.g. neliocassing anédrierwardingotoiténevéH P tsaffic

transmtting the beacon and neasurenent pilot,

or bp esdKsY . ednd thehsfore, frhaghaté vBht FmAEY tine(eSP B0 ¢&S BEr
be automatically prOV|ded i n the neighbor report

chéﬁr@_ fé\ﬁ@ﬁ it oS RP SighBRO rcaﬂenteﬁfgrélﬁdgz@gp\%?%%ﬂis

oA hﬁoﬁ&;ﬁﬁoﬁiﬁ% T I —

ort re est 00 FIG 7. is a di
AFsiifansh s b%m@&mﬂﬂt%?%ew.thear%mwg@ nteor! PYe
currently associated with one AP and may be seeking to
sughareasyrementilot Aemese f the: mdhdestatiarealse aapar may nabam
(and associate) to any ot her APlthe npobile station nmay
know ithe &lahgmissien intetvhEfos bgnabns W62 ifitoyn tHe neighbofirg 8Ps, but
nei ghboring) APs. In this exanple, the nobile station

a bEatohentermay (@gn COooREs)as ARicdIfSHEch %r?er trﬁhctﬁéfmbl&ﬂ
and/ or forwarding voice over 'IP traffic or other

Have very limted tine
mé(a%l‘ér%eatgﬁ%tﬁﬂer cﬁ%ﬁhé@){sﬁ)o noni tor or scan for
- [OQdﬁﬂ a/I S fA%%Wo%nhlﬁrFl@ e/'I heb%Blbqg statlon may sup:cessswely

measure or sense each AP’s channel for' 20ms measuring period. AP1 is

measured for 20 ms, but no packets (beacon or measurement pilot signals or
other packets) are received durlng thls measurlng period. Likewise, the
channel for AP2 is measured or sensed for 20ms, but no packets are detected
during this measuring period. In this example, the mobile station may not
have been aware that AP1 was not transmitting a measurement pilot, and that
AP2 was transmitting a measurement pilot at a transmission interval of 40ms.
Therefore, in this case, the 20ms measurement or signal sensing for AP1 and
AP2 was not sufficient in this examble tol detect signals from AP1 and AP2,

since the mobile station did not know when to measure these channels to

detect beacons or measurement pilots or for how long such signal

20



exanpl e, the nobile station may not know which, if

any, of the neighboring APs transmt neasurenent
w@R0o0318F0D4, nor the transm ssion interval forPEnB2Ei02544

measurenent pilot frames. The nobile station also may
meB5urEeMBiwdg Wald Qyﬁiéﬁggd'@e?ﬂe‘gf&ireﬂt(é.rg\!%n B?éragéegcfns

702 fromthe nei ghboring APs, but a beacon intér
iS4 \VpI | .
rocefista mesiBehtRlql e cte nT B E 41 8dg dfese two
0057] As shown in FE 7 he bile station.my .
20198 ReaxiNg RTisSaF APG,arkLABE Taak BE gens tefio AB N icient
20ms measuring period. APl is neasured for 20 ns, but
useyof fRsONEReS (EuRabBY havenuasiad apiablelime: and pewes, apd may
ot her packets) are received during this measuring
hayeresutted] akleastsio, parh droohanaek of inforaftionsegemtng ek APs
sensed for 20ms, but no packets are detected during

and kheir sigasK! | NOFIGRIT, d8e mdbilehitatickmaakared the drziinekEfor AP3
station may not have been aware that APl was not

for DOARS Hndt ddiEcR d TRBTHE SR Bt }og@:s gtaf‘ﬂlptsh alth&ith #RSmobile

t
transmtting a neasurenment pi a transm'ssi on

ki Y " . A Lol L Scase :

stalih Sta et TRl Bvale Mg At was RrahSighig HmaaS g gt
icie ih.this exanple to detect sjgnals.from APl

(9H881 amo PG i 2 Hipgkaim TSttt ShStab bR R A TG o

measur e these channels to detect beacons or
stafipn sualebe gtirrgntly agsepiatedrwitiban Adh (R seiying AP) and may be

si gnal neasurenents woul d have typically been required
segldng tq raam 4o anathey AR Thee aickilesstatiars un grieexapiplet

frame, etc. Therefore, in this case, these two 20ns

emiBBaRmEhtN enayeecare ihfmaRan ang ndRFhbBRYepert eaqFURRy Be an

inefficient use of resources (e.g., my have wasted

me8LIHFRER 6iio‘l§9aﬁ§‘/$r B%%?%% Eéfggnlff%}ﬂ BIAYe OF Atk @therdt

l'east 1n'part, froma ormati on regardi ng

ety A G o BTt Tl Fapdoimel R InB AL station,
either within an association request or in é separate request to its serving
(currently associated) AP, for example, may transmit a neighbor report
request indicating that beacon 'informefidr; end measurement pilot
transmission information'sho'ull'd be': p’rowded in the requested neighbor report.
In response to the neighbor report request, the serving AP may then transmit
to the mobile station a neighbor report that includes, for example, a BSSID
and channel, a timer or TSF offset, beacon information (e.g., beacon interval)
and measurement pilot transmission information (e.g., measurement pilot
interval) for each of a plurality of neighporing APs, including for AP1, AP2 and
AP3. |

[0059] Therefore, in this manner, through the neighbor report, a mobile
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for 20 nms and detected two neasurenent pilots for AP3,
al though the nobile station was not initially aware

W b@u/03835 was transmtting a measurenment pil ot PCT/0E26@)002544
FIG 8 is a diagramillustrating an exanple wherein a

statiohirhgy FIVOAPTRIOrPRILIEH thAThHEaRSS RSH XafthIdi \mcﬁw‘?are
(a serving AP) and may be seeking to roam'to anot her

oo ErEhIAE b SABSREEERLSEE B o
e P P BT

ea rrbodl e nobile station, either within
96% 5?9%’5 @@@@GB aiimes valugpiaF SF ofisetfssachAR tand
serV| ng (currently associated) AP, for exanple, may
ther BaR¥mandchaanghofczaahefdy and emmsmformdtmlat Thg TSfaor timer
beacon i nformati on and nmeasurenent pilot transm ssion

valuaeffronitie AP mbpLindsopee pased, ddigw the tshatigreidusstingste when the
nei ghbor report. In response to the nei ghbor report

mea8arEAént BildE aRB/or IHRACOR Y bé %Hsﬁ] | I?éu ﬁeigﬂs?r AP,

nobi | e station a nei ghbor “report

Wh?ﬁaco %dlo theStdt) o@ﬂ? dﬂf@t‘?ﬁ‘i@%’wﬁeﬂon% PR’r§| s;{g?gﬂgfofnsaet

or mat | eacon Inte
ment ot transm ssion information (e.qg.,
Chﬁ%ﬁ&@'ﬁﬁh?n 'ot interval) for each of a plurality of
hboring, APs, |ncI uding for AP1 , AP2 and APS.
[‘{%%@gg] TFE% degreen in ﬁrmfhhlcm AR particulailydhgmeasuragiegh piet
report, a nobilestation may receive AP information

transaissiondntasmation ffor neighbpt APsyivhich m&g barprovided to a station
transmtting neasurenent pilots, the neasurenent pil ot

ina neighbel rdpart, erhbéRefyf @sefuhinfRTaan 46 eBbil®bLbA that
that are detected), the beacon interval for each AP

f
g Ao sepeng A, BTGBt STl

rep'%ﬁ" f&'@(aﬂﬁﬂls rmefa‘ﬂBWBthb%?atlo% bTeSﬁm% ujitenSEnt in its signal

scanning or monitoring, e.g., by using thls AP information to select a better or
more efficient technique to measure or monitor signals from other
(neighboring) APs. For example, for neighbor APs that are transmitting
measurement pilots fairly fredue‘n’tl‘y: ;(é'jg.', é\)ery 10ms), then the mobile
station may be able to measure the AP’s signals by measuring or monitoring
the AP’s channel only around 10-20 ms or so. On the other hand, if an AP is
not transmitting a measurement pilot, or transmits a measurement pilot very
infrequently, passive monitoring of beacons or measurement pilots may be an
impractical or more time consuming technique to measure the AP’s signals.
Therefore, in an example embodiment’i, ln such case (where there may be no

or very infrequent measurement pilots from an AP, as indicated in a neighbor
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value fromthe AP may, in sone cases, allow the

station to esti mate when the neasurenent pilot and/or
wheacosisany be transmtted by the nei ghbor AP, P@IIE206/002544

may allow the station to determ ne Wien to receive

reﬁdrsnﬂiesm%u@sfdg@mﬁé y Histédcdeditie AP ush QRG0S sChTiRG RGN

i nformation an partlcu ar | Yy t he nmeasur enent pl1

ARSI AL 28 5SRO el P
: %&%ﬁ%@%&3&2@&%&;@&@%@%&@? 9t of e

i nformation in the neighbor report, for exanp
whenibiayhe estimated that the %ﬁén?«&ﬁ%'eme@é piloti of bqas:og.vgﬁ be

scanning or nonitoring, e.g., by using this AP
transiihdtedat i on to select a better or nore efficient

techni que to measure or nonitor signals from other

[doBA] ghboTheMeiditsor rEpdrt e MRlcRitate @ffidiehiEt@hinysirdaat

are transmitting measurenment pilots fairly frequently

m abfe%tatlcﬁfé%ﬁ %%W%]e ak%el? téfbger’ﬁ ;ﬁ&ﬁb%gcéﬁtﬂﬁ A ot isnal

eto rreasret yrreasrlng or
Al e n
meZR it oS 1 AR AR s o ngR f s he
rement pilot, or tran mts r t__pilot,
moplR ST Wi AHPTation gy shaphekiBy PopI) Tob-elie optimer
maasuremant pilots may be an i npractical or nore time
valggnandimeasusementpitotintenva Sorrena prmare seighpeahd’s) that may
Therefore, in an exanple enbodi nent, in such case
be (uskér eée.lghe‘oesom¢ fleddg) do perfoemyadting lseqmeing orethege ARt
pilots froman AP, as indicated in a neighborreport),

[00®2] nDObi R%fémﬁglt@lFlGBS thesrhepilt getibH naPratefeds helghbor -
scanni ng by sending probe requests to such AP to

rerﬂ??’taﬁr‘d:?'\/ﬁi|ﬁ§1 ﬁ1f<91pma°‘tl lga@%lr&mg gﬁ%g?éﬁ&bst ﬁ’icl?@ﬁﬁi XPhyap2

moni t or passi e y “scan t
anﬁ%fﬁ&étﬁ%bhgﬁp}gﬁgglﬁeﬁsegﬁgﬂ?ﬁlsgloggg Sgact;ohnast/mtegguré?nent
pilots may not be necessarily provided or available to the station). The
neighbor report in this exémplé may i)ndi'cate: 1) that AP1 transmits a beacon
every 100ms (i.e., a beacon interval of ﬁOO ms), but no measurement pilots
were transmittéd; 2) that AP2 transmits a méasurement pilot every 40 ms (i.e.,
measurement pilot interval of |4’0" n“‘,ls);’a‘nd transmits a beacon every 100 ms;
and 3) that AP3 may transmit a béééon .every 100 ms and a measurement

- pilot approximately every 10 ms. This is merely an example used for
illustrative purposes only.
[0063] Therefore, in the example of FIG. 8, the mobile station may
monitor only for 20ms per channel, and may not know exactly when beacons

702 or measurement pilots 704 are tralné'mitted, but does know that AP3
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transmtted. [0061] The nei ghbor report may facilitate

efficient scanning, since nobile stations may now be
wa@blog/081853 ar get active scanning or other si gnabCT/IB2006/002544

measur enent techni ques for specific APs. The nei ghbor

e q [ h
Ot e L L AL

serloTRBSBFRA! o i (SRS o8 MR B especively
Thelsfs; e ki ﬁgéf[gﬁ%@%gsa‘: TRET, PRTOHEY
a8 HBRGISPTp MGG B AMFA {10 S for AR since

AP3 (al t hough speci f| c times of transm ssion for
Probakioiey pisis mashies regsiivast in this2Gots measereesantricripd (due
provi ded or available to the station). The nei ghbor

to thepoeasurantemt piletiaterya crfalf)rms)dlCthe other hal, Hdlmobile
transmts a beacon every, 100ns (i.e., a beacon

statioh eiiaiaknsw (égo B th® Hélgﬂ%ﬂ@%ﬂfg RREIB0 Rig tﬂr%z nBEbE a

transmtted ) that AP27tra a measur enent pllot

sufﬁ&’l@m’ Qsﬂ%nﬁéntepen SHESSFRLS gﬁ‘\%%ﬁ'ohﬁég%g% é?tl qutAPZ,

transmt's acon eve

transmt con ever
an@@ﬁ%ﬁ%ﬁéﬂ?v 3546 RBPER rlYE e §* £ srEchinges (0.
an ex Ie used for _illustrative purPoses only.
raﬂp%ﬁeﬁ prsENIGaNNINg PhEORitaing MessURMENERIotdomesise
station may nonitor -only.:fer 20ns per channel, and may
sign@ls famibwseids. | in awathebexarople e?ﬁﬁodxmarﬂﬂherﬁamn may
pilots 704 are transmtted, but does know that

obtair3s eoubth éstnatenst eamcon, tre&\\SﬁﬂS’SIéﬁmemﬂtﬁe‘%ﬁ%ﬁtmtewal
pilots, and that APl and AP2 send no neasurenent

andTEPtifseRd i Quéf?@é‘ﬁ‘tthé@?a‘-ﬂ%% eQ:'t laﬁg%chm e lncludlng
respectively. Therefore, the nD e station

passRBs Y, Ry th%eétéf?&j Fn%y be able to target when it q‘o‘es‘thg“
passive scanning based on the estimated beacon transmission times, etc.
This is merely another example embodiment, and the disclosure is not limited
thereto. | | |

[0064] Therefore, a moré efficient or more practical measurement of AP
signals may, at least in some cases, be facilitated by providing a neighbor
report that includes, for example, dng or more of the following for one or more
neighbor APs: an indication of Whéthér'a beacon or measurement pilot is
received from the AP, a beacon interval, a measurement pilot interval, a TSF
offset or timer value, a channel, and a BSSID (or network ID).

[0065] As noted above, a wireless node may receive a neighbor report

from a first wireless node, such as an AP. The neighbor report may be
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measure signals on the channel for AP3 (to measure
signals for AP3) since probably two pilots nay be

WO e@eioyseds in this 20 ms neasurenent peri od (duRCT/B2061002544
measurenent pilot interval of 10ns). On the other

obteimet] by bestatdn frensamiiP for@antsleVin(#h SssodiatiA fddBonse, a
nei ghbor report) that 20 ns may not be a sufficient 5
P B TSf reiyke (O et REIBhBo fepRITR0 e, Seh

t he

ther than

oG TBR BRo8ldlinfie, A GBMRTepR R ot Breniiivudp:
to neasur nals for these APs. In another exa

tra bR O B AD5 PG A" Ao Snal POdES DGR nevoabECbRS
beacon transm ssion tines from beacon interval, and

an jeficgfignswhether the ethes aode is ansmittinga maysmeemntamgt ora
t echni que, including passive scanning, since the

mestsateroentEiot rdenal forttbe othegatodeh for éxantjsies the passive
scanni ng based on the estimted beacon transm ssion

[00668S, eAecorBiito éndfﬁéﬁé%arﬁﬁl@téiﬁbo&ﬁ%m' 5%3 ABY ¢or

and the di scl osure i s not limted thereto

stafiBRY fia grréceﬁe % ané leért V\mgl%eas@: h 0.as aA8s

nmeasur

g ﬂz%%%'&'s‘*?%ﬁd%%ﬁ{e%%?ﬁﬁﬁ g5 e SR i gs

for one or en hbor APs; .an indi cation of whether

megsyement FBPW?@H%WE infermasion) forrthedirstarirelessmede. Abe
a beacon interval, a neasurenent pilot interval, a TSF

megsage Maybe prasebe sesponse roéssags), anaassoalaBSSIréBmmse
network I D). [0065] As noted above, a w reless node

messgge, e réighbar repioghessagm st extanapies, o othbr Wigsehgss The
node, such as an AP. The nei ghbor report may

mebgelk@‘n@émqﬂlobﬂaﬂs@is%idrpfﬂlféﬁr@ﬂoﬁ%éﬁ’ indi®de, §5PERAApld, 3 an
associ ation response, a probe response, 'or In resbonse
mebSuRhSERiBE MtSTLPRP We Fifs? W!felés%%, Vldér_ﬂlfﬂ_ﬂg“e} time period
between measurement pilots from the first wireless node, and may also
indicate a timer or TSF offset. The receiving node may seek to receive further
signals from the first wireless nbde to :'allgow' the receiving node to measure
signal strength, etc. of signals from the first wireless node. By receiving
measurement pilot transmission information, e.g., indicating a measurement
pilot interval for the first wireless node, the réceiving node may, for example,
adjust its times to scan or recéive méasurement piloté from the first wireless
node that may better métch or align with acfual measurement pilot
transmission times from the first wireless node (e.g., after receiving a pilot

frame).

[0067] The measurement pilot transmission information may, for
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exanpl e enbodi nent, the nei ghbor report may include
nmeasurenent pilot transm ssion information for one or

woreg/0atsker nodes in the network, such as an i Pdi/tEN06002544
whet her the other node is transmtting a neasurenent

ex&hg%t aﬂéw%hg%ﬂérts R rihé alsigribl SheaduréMient REHAIQR to

Tor exarrp e [0066] According to another exanpl e

meZSHR8 sR Ak fréhy %Aﬁrérsgs b, PN SR S 3

W|re ess nod such as an

nessage may inc ud asurenment nf or nat |
res(paan%%wmyseamawﬁvﬁm SRRt RicE heahP R Bfmaion
_ information) for the first wirel ess node. The nessage
indiggfingdhat measeraneeidtiots arsstsansanitiad frosa #ig Hist wireless node

response nessage, a nei ghbor report nessage, as
eveyatirhg she modetrhay elaxd da rpeeiveTtie ned measwsamept piot. On

transm ssion information may i nclude, for exanple, a

the"ether haneNif tha measurdneemalilot ranshission mformatienesem the
node, |dent|fy| ng a tine period between neasurenent

firdt Wn‘é’ie%sfﬁ&@ indfated fHat the ﬁllsﬁﬁref&‘é%oo%nl‘?aﬁ@m@' so

indicate a tinmer or TSk offset. The receiving node may
|r
m%%ﬁterré%ef R Ol et 0. 8P Biedii R o 8t gy stect
stren of si 0
PR SeaHB NGy ChEGLRy P Ao SauH BaTHNS) rPre{De request
transm ssion information, e.g., indicating
massages trteneiva fusther pres Easpppse mﬁassagegt(e@ ,rtem@%sure the
node, the receiving node may, for exanple, adjust its

SlghiahEl}BemgihSIféth &P frome theefinst andretessaradep forop@nfiplem t he
first wireless node that. may better match or align

[006d] act Tak rﬁ‘é*é@u#éﬁr@ﬁbn@ﬂ tlréﬁsnhléglbﬁﬂhmmgﬂoh inmeRsalsoeiow -
the first wireless node(eg after rece|V|ngap|Iot

the rg%gﬁh QEQQQZ& dér@mwa%gﬁrﬁafe ﬁh@t olieBBREImSAQ fement

Ion may, forexanple owt e node to

pl|‘0jt%th nr1nﬂ[11e fl?st %vn%né?gs Hg&s uﬁ'ﬁ@? rétfte? ‘?I‘?@ meqaléﬁrérﬂent pilot

transmission information for the first wireless node has been received, e.g.,
via probe response, the receiving node may determine or estimate a time to
receive measurement pilots from the first wirelesé node based on the received
measurement pilot transmission informafion' (e.g., and first received pilot
frame), and may then receive measurement pilots from the first wireless node
at the estimated time(s), according to an example embodiment.

[0069] FIG. 9 is a diagram illU;trating a neighbor report request frame
body format 900 accordihg to ahoﬁﬁe’f é*émple embodiment. According to an
example embodiment, the neighbor 'récjues‘t: frame body 900 may include a
category field, an action field, a dialog token and one or more neighbor report

elements as discussed previously with regard to FIG. 4.
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nmeasure signals fromthe first wirel ess node. For

exanple, if the probe response nessage may i ncl ude
worr@sswaent pil ot transm ssion information i NECTE2006002544

that measurenent pilots are transmtted fromthe first

[0070]! eSSIrEQQ&itiSH,%é ﬂé??ﬁoortraﬁoﬂﬁ’«g@pd%é i rRE00%n FIG. 9

recéi ve the next neasurenent pilot. e ot her hand,

o T T PR B o
(o B B G e S b

active scanning techniqy€, ‘such as sending further
Propyid maasyrrsentiilod figasmissier pdeiratiany fon die pede#hat is

response nessages (e.g., to nmeasure the signal
transmitting theheighboARpdrt @ng.t the finst wirelsiss elcelesin bidesxafgle),

exanpl e. [0068] The neasurenent pilot transm ssion

fori xaPiglal drofor ABIGhBLE Aodés tyattdhe trafsriitihg g MediRiré®ent pilot
determne or estimate a tine to recei ve measurenent

traRbmsforl nfdnidt n{éL{bs-éleWﬁénﬁ '%%%Qgﬂgclud@é!ﬁ ele?ﬁoéﬁt{ IR; 664

][rpasure_rrent pilo ransmssion In r(rjratl on _ )
o Mt 3% B0Eod BB ARl ooy MR RURME
sufieleneat 2Baa e 405, 208 MeetioRe S ramnesiild

transm ssion information (e.g., and first received
908i IMrasurement pépidransyissien fiegt%@& aye fyaxa@meple, identiysa

fromthe first wireless node at the estimated tine(s),

meascosrdengpitat irtenat forthe teamisaditing mode] 0V 68lueFdfGer®, arsother
diagramillustrating a nei ghbor report request frame
préted¥rmhineawal ROALEe Ldba %o ifticaetthat thetmehftting node does
enbodi nent. According to an exanpl e enbodi nent, the
j I y e, body 900 may i nclude a category
no?ﬁ%ﬁ%ﬁﬂgﬂ%é@%‘@%ﬁn%ﬁtgﬁgy -a'dial'og token and one or nore
_» [(ﬂf?‘ ﬁhbor F'i@p ? 6 Es<a> diagram illjyxis’_icrating a ’p~rob>e' response frame 1000
according to an example embodiment. Probe response frame 1000 may be
transmitted in response to a probe request frame, for example. Probe
response frame 1000 may include a number of fields or elements, such as a
measurement pilot transmission information element (measurement pilot
transmission IE) 1002. The mea's'ur'er‘helnt pilot transmission IE 1002,
" included in probe response 1000, may include an element ID field 904, a
length field 906, and a measurement pilot transmission field 908, as
discussed previously with regard ‘to the measurement pilot transmission
information sub-element 902 (FlG.'é).- o

[0072] According to an examplé embodiment, for probe responses, the

measurement pilot interval may be set to zero if measurement pilot frames are
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el enents as di scussed previously with regard to FI G
4.10070] In addition, the neighbor report response

woe@me3®B8d in FIG 9 may include a nmeasur enent PEI/IB206/002544
transm ssion information sub-element 902 (e.g., a

nof‘@ ??ni“;‘?@m gr%, tpprieel M!ﬂ,géﬁd fo?ﬁfé‘idhb%r‘?é”p‘r;@{t% ttﬂé

) \ ! may pr .OVI e msasuremént b .
mbdRSETERR LTI B8 010 405 PS5 o spor e
o ol G5B BT B g B e

. pilot transm ssion information sub-el ement 902 may
Intepal ifRotdawrelk the repogiing nedeor A ng this sub-el enent
as neasurenent pilot transm ssion information
[8QiF3]el emdh@, 14 i$ arflpwchiirtdllubt@lifg auedatiornebs wireiesstnode
pilot transm ssion field 908. Measurenent pil ot

actomiivsgricsan eRafpid gnmdedimant. Ator11@xanighbdrdepbitiiapbe

measurenent pilot interval for the transmtting node.

redeiVéd f8nPh fifstirel&8s REHE thBme r%&ﬁ@iﬁéﬁld’i‘ﬁ ag%}]écs)re

used to I ndicate that the transmtting node e
' ) oY L. 100711 FI 10.is a

mégapaTht PR TRECh obBhion iy sreSThaiR Shsbiifetedt

ccordi ng to, an, exanpl e enpodi ment. Probe response
NOpES s O 88 TIRIE) 1Be WIEIRRSG eeﬂbérﬁwryer%ewgéhweagmﬁ%port

reguest frame, for exanple. Probe response frane 1000
fronpihe AR 1de Acerigitertosm example embedimeanttthe neighbaseport

nmeasurenent pilot transm ssion information el enent

maynisekdesneasunementt pilobinamsraissiom ihformbliod andheeacon
measurenent pilot transm ssion |IE 1002, included in

infofrodtiort o iee oRe Y ORorer@icl WEIEES nddes|(STEn) A@a‘réjiﬁbdo T

904, a length field 906, and a neasurenent pil ot

bSO ReA e Rt BRI TBsgiion  1
infbﬂﬁgﬁdmma%naﬂaé %lnelﬂg%tatlgr? %f &Egﬁ%er’o?)n'of_cwa_ node is transmitting
a measurement pilot for at least one’f of the one or miore other wireless nodes
(1114). According to another example embodiment, the measurement pilot
transmission information may include a measurement pilot interval for the one
or more other wireless nodes (1116). For example, the measurement pilot
transmission information may include a measurement pilot transmission field
908 that may include a measurement pilét interval,

[0074] lAt 1120, a signal measurement technique may be determined
- for measuring signals from at least one of the one or more other wireless
nodes based, at least in part, upon t,h;ek'n‘eighbor: report. According to an
example embodiment, the det‘érmiﬁlf:(;'g ’:fma.y' include determining one or more

of the following signal measurement techniques based, at least in part, upon
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[0072] According to an exanpl e enbodi nent, for probe
responses, the neasurenent pilot interval nay be set

wo 00ze81855 f measurenment pil ot franes arenot trBROBEB20EM®2544
by the reported AP, and for nei ghbor reports, the

th@ﬁ@%ﬂb@%orﬁ%@ﬁitdrﬁ%ﬁ’r@&ﬁﬂﬁg r*h@a&?r*erﬁéht?b%?sigﬁafs;

exa the reported AP IS not transmttin

i d , i f . . Qi
PeRRR oRTM RS TeeshetE e fieuts: oh dTE T BpindisrGbe
&0073 FIG, 11 is a fl g%art illustrating operation
regests AnArale TeRRANSEE ¢ hg to an exanpl e enbodi ment .
At 1110, a nei ghbor report may be received froma
[0078k wi Agcesdingdelan exampe egrssimesp signalsmaydieng at
| east nmeasurenment pilot transm ssion information for
measired froom at lealtonevof tHeesise opese offter veirelegs rodédasing the
wi rel ess node 106 may receive'the neighbor report from

detdrenined h%suﬁ@rﬂ@hﬂt'e@ﬂnkﬁﬂieﬁ(ﬂﬂ SERRESOrEMYAEI ditiier &nple

nei ghbor report may include neasurenent pil ot

erh5GHIF e She Mol dHERF T84 MeaNsh RRARAT fRORL] on for

e one or nore other wr 12).

BE8L .1 R0 AR RORE oo ot
oS e BT Ak RO e

nmore other wireless nodes ( 1 114). According to
maynbe franseitdehtea dirgl aricaes point KAPheheuexaraple, pineighbor
transm ssion informati on may..i ncl ude a nmeasur enent

reportt odquest @00ahay be ttamsnitied (o theoAR 1@4hehcaurdimgeean

nodes ( 1 116). For exanple, the neasurenment pil ot
“exafis Bhisddieht) fise trahsPIftiNg Y AdighbsieepoNRagUER MBA include

pilot transm ssion field 908 that may include a

' . ni ' [ syghal

ARG hoblepkL NS ik botlooBall mtare
nefqrfi sgdr P st sBRaHRE Bn8 or isie Bt beBeoR HBrRAHSH andior
measurement pilot transmission information fo be provided in the neighbor
report for one or more other APs (1"21 2')". ;

[0077] At 1220, a neighbor repbrt may be received from the first AP.
For example, the wireless node 106 may receive a neighbor report 400 from
the AP 104. According to an example embodiment, the neighbor report may
be received from the first AP, the neighbor report comprising a measurement
pilot interval for at least one of the one or more other APs (1222). For
example, the neighbor report 400 rﬁay' inc!udé a measurement pilot interval as
discussed previously with regard to FIG. 6.

[0078] At 1230, a signal measurement technique may be determined

for measuring signals from one or more other wireless nodes based, at least
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nodes based, at |east in part, upon the nei ghbor

report. According to an exanpl e enbodi nent, the
waleaensissi ng nay i ncl ude determ ni ng one or NOPET/TB200d/®2544

foll owi ng signal neasurenent techniques based, at

in paastipdmtHeandighb®bbe. Ticabdiag té Qﬁ%ﬁamﬂ@@ﬁbﬁdlrﬂ@npr

rece|V|ng neasurenent pil ot signals; passive scanning

s@h%'lé‘& uRRAEORSt [ &Mst %ﬁ% dﬁtﬁ%ﬂ@’t{ ggo/%satﬂgr RIr8R8s

req ues S an o e responses
| e enmbodj may be
noﬁ%i@ﬁﬁ‘@&ﬂﬁ ogeﬁrgql @ﬁqa%ﬁ%mgp{{%g %@22 re ot her
i1eless s.using the determ ned neasurenent
LTSI q ﬁé 13 3 isaflowehast disiating aprrekien oérampzless node
enbodi nent, the neighbor report may be requested ( 1
acgamijng {oomcﬁheu:emmplg ersbadimenty AhdBd0j & Ineighbar irepprt may
operation of a wireless node according to an exanple
beasbeidedtmm aAlrstl2R Othemeighitgdrreport émsiuding eq st amay be
transmitted to a first access -point (AP). For exanple,

méagm%raahpgsndtmwal FSIBIRSbr B8R Bmérl;naaé I OSSR ArhS1e ﬂfé
P 104. According to an exanpl e enbodi nent,

wﬁe@é%%c{é‘l@@n?aﬂ%cgﬂ%%{ né BB{r egﬂ@ n{gme glde

transmtting a’nel |rst
m%%@f?%sﬁﬁ@'?q;aéteald'ears o @&2@ 8 R hs AT 40FaAt13R0, a
measur enent pilot transm ssion information to be

measyeent PW'Q%@V thapdaneecive gomeasyire griaeasurapiant etleldor
APs (1212). [0077] At 1220, a nei ghbor report may be

the eneiov etbrerathen Aks imayshe Aletermimedahasgﬂ en théraeighbel mport.
node 106 nay receive a nei ghbor report 400 fromthe AP

At 16380, Acesagliragehbpitat of vasrenerbetienBiPs, may eenmegdied or
report may be received fromthe first AP, the neighbor

o988 aSSTD L OIS B TOAD, Bt SpYohn s
Wpassx\(e scu:-anrjumg may be used to optgln furthervlnforrr‘\athn lfiegrardglr]g‘ atwleas’;
one of the one or more other APs. At 1350, one of the other APs may be
associated with based on the furtl'ljjé‘:r', fﬁféﬁﬁa’tion,

[0080] FIG. 14 is a flow chart “ilvlustrating operation of a wireless node
according to another example embodiment. At 1410, a message may be
received from a first wireless node, the message including measurement pilot
transmission information for the first wireless node. For example, the wireless
node 106 may receive a neighbor report 400 including the measurement pilot
transmission information of FIG. 6 fr'orﬁ t"h‘e AP 104, According to an example
embodiment, the received message may include either a probe response

message or a neighbor report (1412). According to another example

embodiment, the measurement pilot transmission information may include an
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exanpl e, the neighbor report 400 may include a

nmeasurenent pilot interval as discussed previously
wowd/ssgard to FIG 6 . [0078] At 1230, a si gp&l/1B2006/002544

measur enent techni que nay be determ ned for neasuring

|n§|b§{@g1 8 WhetRe? 37 B tHEPfilt MirBRIss\Mdde! i€ ?t%n%ﬂﬁltﬁﬁg hased,

stin part, upon the nelghbor report ordlng

d
mé%tﬂ%géﬁ?@ﬂéfe@%%ﬁ Pl o %%pﬁ%%moﬂﬂa%sﬂﬂ“
ing the d t ned neasyrenent. techni que (1240).
the GeRhurnE RO RATE TIPS GHRRTA N9 (vh BEUAS SpeRiesment
of a wreless node accordi ng to anot her exanpl e
pilettndenvabior thefirst sirgless m@d&;g’&ﬂdﬁ)report may be received

froma first AP, the neighbor report including at
[pB&s] a mMeakiROemesignalirhedsurameant t8chhigqueoioe nogasuming signals
ot her APs. For exanple, the wirel ess node 106 may

frarR ¢ied First JirgeEicde rRAYIE dé@imineel b at R&st in part, upon

nmeasurenent pilot interval as shovvn in FIG 6 fromthe

théFr)eéegéed ﬁ{eséagg A%cgﬁﬁﬁ E&Hﬁ%txa p| ?&b‘b{dlﬁlé the

receilve or sure surerren or the one or

N N R e

ot her APs nay he measured or received bhased on the
tegrunighas i by usad faramgasiiing, signats: from tae Arstivipless node,
passi ve scanning nay be used to obtain further
basetiatieastom paggupan Hie aeasuainentrdlobtranamissien nfonmation
ot her APs. At 1350, one of the other APs may be

fontieofirshivirdless tnodeasrthitoring loe récaiving measuremeat pidst. signals
[0080] FIG 14 is a flow chart illustrating operation

~ fréth the Wit liRTSs 9 0StRs; st @Kidk: QGaﬁrﬁanrﬂ@H@eﬁro@é&@Bhésts and
enbodi nent . At 1410, a message may be received from a

mipf Stk Taanpee | Efna”?fiﬁgfeo'r”fLEd'f.”?S?ES‘MS?LFSE?
[BBQE] ForFI%xqrgpls a flotv!? %hart |Iﬁjs?ra§ng operation of a wireless node
according to another example embodiment. At 1510, a message may be
received from a first wireless npde, the 'méssage including measurement pilot
transmission information'for. tHe flrst Wikéléés'ndde. For example, the wireless
node 106 may receive a neighbor re‘vp'o.rt response 900 including the
méasurement pilot transmission information of FIGs. 9 or 10 from the AP 104.
According to an example embodiment, the received message may include
either a probe response message or a neighbor report (1512). For example,
the received message may include the néighbor report response 900 or the
probe response 1000. According to aﬁ éxamplé embodiment, the

measurement pilot transmission information may include an indication of

whether or not the first wireless node is transmitting a measurement pilot
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node 106 may receive a neighbor report 400 incl uding

the nmeasurenent pilot transm ssion information of FIQ
wo24oromsshe AP 104. According to an exanpl e enbOUIBROOH/(02544

the received nessage may include either a probe

R PRI R0, e SRRl e okt ient pio
o T B o

g transmiting a neasurenent pilot (1414). According
W'feiesgﬁe'ﬂo { 6198 exanpl e enbodi ment, the neasurenent
i lot transmi ssion informati on may include a
[ ur en#it1520; attimeteracsiver veasuementgilohsigealsssomdiae
(1416). [0081] At 1420, a si'gnal neasurenent technique
firdtaviretess nodemas) g ektmatenhbadesl, fat tedst i pattesgsomibde may
be determ ned based, at least in part, upon the

méRARENRA ﬁﬁ@t&?eﬁ%mléﬁéﬁﬁﬁi’oﬂﬁaflw anthexaeRivedendsstigeent ,
the determ ning may include one or nore of the

AR E n SR Tie SRR AR mo SR Bt F B it R e
- t h
efid it hoenﬁﬁﬁwg?%%%’% o2 R Zehrel e dhalk noge:
Bk 7 e e ST b ASHelrSBbsbBikRlars ks nodl
probe requests and r obe responses (1422). [ 0082]
acroEing & agother Exampleaembptimentr ati16d Oopme!@htmr repod may

wi rel ess node according to anot her exanpl e enbodi nent.

beAtecéved, from rEfrstgire sy nodel theemesighb b repoet ihcluding at least
wi rel ess node, the nessage including neasurenent pil ot

 mEAANEMen® | 'oFPdS'c tl’éﬁs‘i’\ﬁlgﬁbh GRfolrBtidM forf dieSbr oFS bty wikdess
For exanple, the wirel ess node 106 may receive a

BRI NG RIS 108l e g o
fro h%w Pl‘P 04. According to an example embodlment the measurement
pilot transmission information may include a measurement pilot interval for the
one or more other wireless nodes (1612). For example, the measurement
pilot transmission information may ihclude”é measurement pilot transmission
field 908 that may include a méésu,réiﬁéint“ﬁilbf interval.’

[0085] As shown in FIG. 17, eéch node (é.g., mobile station or AP) may
comprise an apparatus 1700 according to an example embodiment. The
apparatus 1700 may include, for example, a wireless transceiver 1702 to
transmit and receive signals, a processor or controller 1704 to control
operation of the node and execute inst‘ru,ctions or software, and a memory
1006 to store data and/or instructions. Each node may be programmed or

adapted to perform the various functions or tasks described above. The
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According to an exanpl e enbodi nent, the received

nmessage may i nclude either a probe response nessage or
wa@2mgiogitshdr report (1512). For exanpl e, the reP€r/1B2d06/002544

nmessage may i nclude the nei ghbor report response 900

wﬁéleéshﬁocﬂé @8%&%’?9‘7@3‘%&999 pr@@%‘hﬁrﬂhﬁ% taﬂd%‘élp%w e

nbodi ment, the neasurenent ot trahnsm ss

exbewﬁq:%wage?&zatré 0 O By M e
T O b S B AL K S EEA s avve

i nformati on may include a neasurenent pilot interval
In ﬁeﬂItlpneafs’rqrggemdsuafs@aw@eprpwfe)tha{ iDoBGEsAtored20, a
time to receive nmeasurenent pilot signals fromthe
ingtiuctions weer executdd bysy ploeessor (satkdstz=paede onthd pedd’s
in part, upon the measurenent pilot transm ssion

proc¥ssoray 09 wilinebbie i #ReproeessB FRARPMIRESAE 8F Ribre ®f #ik
exanpl e enbodi nent, neasurenent pilot signals may be

node at the
f“*‘%’???#";?%%”f‘?‘“n% '°%%§%%°““ré68%8?% & 16is aflow

ot 111 e de
acc rdi nglef) §r r@én'g[?ﬁ()'?&gi@%p\%z'ogﬁﬁg ﬁ Sfaﬁfc %Oepohelrgm may
nei ghbor : recei ved froma irst wireless
beGiptEmeriecB Rliisb Fle-BoBic faudinud iy Campiarrarware,
msasuremsnt pilot transmission information for one or
firmyaee, cofware ereincombisatiens efgheax annlementationsrmaayss
node 106 nay receive the neighbor report fromthe AP

implemented asd@ cgnputeapregranpprodeich dgi reeoomputer program
measur enent pilot transm ssion information may 1 nclude

targyibip P edeN in ah liforrhatien ¥alriet o8.gt Wi‘a%ﬁcfﬂhe@é@atﬂéher
wirel ess nodes (1612). For exanple, the neasurenent

std%\g He(ﬁc@rb‘-‘rrﬂoﬁ%lﬂ@r fé%\fc‘%@itneefhn?%g llﬁ Qyégﬁiﬁé}?d signal, for

surenment pilot transm ssion

) exé&?ﬂo‘t‘\d@y aor%:%%H{rSIrﬁgtop%rat?on oP ; eéata processing apparatus, e.g.,

a programmable processor or multiple‘ p'[ocessors, a computer, or multiple
computers. A computer program, ’such as the computer program(s) described
ébove, can be written in any form of programming language, including
compiled or interpreted languages, and.'can‘ be deployed in any form,
including as a stand-alone prbgram“o"r é!s"'éfrhddme, component, subroutine,
or other unit suitable for use ih a combuting'environment. A computer
program can be deployed to be executed on one comleter or on multiple
computers at one site or distributed across multiple sites and interconnected
by a communication network.

[0087] Method steps may be performed by one or more programmable

processors executing a computer program to perform functions by operating
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[0085] As shown in FIG 17, each node (e.g., nobile
station or AP) may conpri se an apparatus 1700

W@ewaenshisey t o an exanpl e enbodi nent. The apparBCT/EB200M0D2544
may include, for exanple, a wireless transceiver 1702

ontiaptir datardrid rafsEbMpUs MRANGd sRpRIASE bé’ errormed

controller 1704 to control operation of t and
A AT B RS o R e

r rfor the various functions
e %r 88@3@%8,&%@’%}%3@% goa(%ﬁ PE?Q fe controller
1704 .may pr.o and capabl e of executing
(a@@F?RBFépﬁPmGﬂWgE”?ngpFﬁwDrons stored in nenmory or on
ot her conputer nedia to performthe various tasks and
[9Q8/1t i onYVailsseentaj deataseof tha endbdiments hawt beagdlustrated
medi um may be provided that includes stored
asidescribed herein, maay neodifications byulsstiputiores shandssiahd as a
node or the node's processor: 1704) will result in the

eqRIvaRERS Will RSV RENT ROthBBE sRillelTh thedhrtt hﬁsf {HerdfoR1%o B
tasks or services described above. [0086]

AR S R
B AR i e o

n&égnented as a conputer program product, i.e., a
”ﬁ%%$ﬂ progran1tang|bly enbodi ed in an information
carrier, i n a machi ne-readabl e storage device or
conputer readable medi um or in a propagated signal,
for execution by, or to control the operation of, a
dat a processing apparatus, e.g., a programrabl e
processor or nultiple processors, a conmputer, or
mul ti pl e conputers. A conputer program such as the
conmput er progran(s) described above, can be witten in
any form of progranm ng | anguage, including
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conpiled or interpreted | anguages, and can be depl oyed
in any form including as a stand-al one programor as
w@200mossF®, conponent, subroutine, or other unPC€T/IB2006/002544
suitable for use in a conputing environment. A
conmput er program can be deployed to be executed on one
conputer or on nultiple conputers at one site or
ss multiple sites and interconnected

51 13 BLAIERFIS on network. [0087] Method steps may be
performed by one or nore progranmabl e processors
executing a conputer programto perform functions by
operatlngo nput .data and generating output. Method
st epk q%?'ﬁ@”ﬁ@gforned by, and an apparatus may
be |nplenented as, special purpose logic circuitry,
e.g. recanlnemeughber teporvijerarantitst wirgless rodeayhe neighbor
ASI C (application-specific integrated circuit). [0088]

reprt lirecleding @it tedst atedstseratnt pitot erpeeHisgon fbanatidre’RM one or
illustrated as described herein, many nodifications,

mEtDSthef WirkRS, nd%fé%r(g(?%)a%ﬂdequ' vaI ents will now occur
to those skilled in the art. It |s therefore, to be

und
o SeteAirkEbicha PrRBRE At h BRuffah Hn§é§¢*ﬂfqu'bﬂals
etr irit of the various . A

froft af e} Bfe ok e, 3R o it 1 %‘F?'@?ﬁ&og?%géﬁg&r@ﬁ%ast in
nei ghbor report froma first wirel ess node, the
P%iugﬁaéhe ng rreRartcil?g)at | east measurenent pil ot

transm ssion information for one or nore other

wi rel ess nodes (1 110); and determ ning a signal

measur enent techni que for neasuring signals from at

-1 eaX. Theemefhodhef ataim Oiwhepeia thé Meighiior e&ess coReises -
based, at least in
measurement pilot transmission information and beacon information for the

one or more other wireless nodes (1112).

3. The method of claim 1 wherein the measurement pilot transmission
information includes an indication of whether or not a node is transmitting a

measurement pilot for at least one of the one or more other wireless nodes

(1114).

4. The method of claim 1 wherein the measurement pilot transmission
information includes a measurement bilot ihterval for the one or more other

wireless nodes (1116).
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part, upon the neighbor report (1 120). 2. The net hod

of claim1l wherein the nei ghbor report conprises
wore@3sBrENt pil ot transm ssion informtion aneiChHERO@IN02544

information for the one or nore other wirel ess nodes (

1112), The- ma&tdraitdiaeh Pivieréhthd nefiiber 'Peﬁé}?_comprigee:sé a__

measurenent pilot transm ssion information inclu

Lo L on of, her , e
eSS EAEhEBIO RIS o0 T B8RS P B bt
r..\wrel nodes 114). 4. The nethod of claim1l
th%@?&rﬁwrﬁe&ﬁéﬁyﬁ?gﬁﬁ&\ojdﬁﬁ ot -transm ssion i nformation
i ncl udes a neasurenent pilot interval for the one or
nore other wirel ess nodes (1 116).5. The nethod of
claim1 wherein the neighbor report conprises a
mea$ud Baenethed aftclaime & andifurtkemesneniging Breastiriagtsigrels
value or timer offset for the one or nore other

from atleassonedéthe 6ne Shmorebltest wifeleshouds asidgithet her
conprising nmeasuring signals fromat |east one of the

defdthingd FRBuRSHEHt féfbhﬁi%qﬁés(ﬂ‘@@*)‘?s using the determ ned

nmeasur enent techni que 1130)." 7. The nethod of claim

1 wherein the determ ning conprises determ ning one or
nore of the follow ng signal, neasurenent techniques

based,. at least .in.part, upon the, nei.ghbor report:
m)n?t gp?rﬁﬁe@f’aroéggq"\%i Llﬁmﬁé‘gg he H@W”\Eﬁﬁpgt‘:ompd &Fs;
gssi,ve scanni ng usi ngf recei ved beacons; or active
deterayning Pne<eiyors ebiberalnuing sighal measskemenpiashpisues
122). 8. The nethod of claim1l and further conprising
basedaideasign paet, upon the neighbor report:
monitoring or receiving m'eés;u"r,efm‘ent"pilot signals; -
passive scanning using recei\‘/éd beacons; or

active scanning using probe requests and probe responses (1122).

8. The method of claim 1 and further comprising requesting the

neighbor report (1144).

9. The method of claim 1 wherein said determining comprises
determining to monitor or receive measurement pilot signals for a period of
time based, at least in paﬁ, upon a measurement pilot interval for at least one

of the one or more other nodes.
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nei ghbor report ( 1 144). 9. The nethod of claim1l
wherein said determ ning conprises determning to

WORMTOBBSDr recei ve measuremnment pil ot signal s POT/IB2006/002544
period of tinme based, at least in part, upon a

neas\y, aeethdd t6hpiisihgr val for at |east one of the one
or nore other nodes.10. A nethod conpri sing:

¢ ARSI . .
acocznsritg £nBshghbRpdRalEel Bt abOoh boibFlap)
(1 @m the first AP (1220); and determ ning a signal
surenent technique for neasuring signals fromone
or nore other wrel ess hodes based, at |east in part,
uporCEHEING BRIgHPOF et fremAhe first AP (1320)namthod of
claim 10 wherein the trarnsmtting a nei ghbor report
r eq@ieiernyoingra signat measwiemeéntdeshnigie fdraneasyrong signals

request to a first access point (AP), the nei ghbor

frane poetormeoresstheswireldsgimges haised, alegsioh gRaePoNn the
i nformati on and/ or nmeasurenent pilot transm ssion

neigHbor tehae M 23p)be provided in the nei ghbor report for
one o?@éhopp ot)her APs (1212). 12. The nethod of claim

10 and further conprising nmeasuring signals from at
| east one of the one or nore other wireless nodes

usi e determn.ned surement technique (1240). 13.
The e TAB VSR SLTAITL TARDRET (e s SPEulog agieionBor repor
neqiﬁ%hbor report conprises receiving a nei ghbor report
requeshCoRrises drangpittingea Reiohhebieredyeatiesideps first agcess
measurenment pilot interval for at |east one of the one
potnt (AB).cthetneighbaPgepanr 2equest spacifipnd ode comoresofrigacon
- ~information and/or measurement pilot transmission information to be provided
in the neighbor report for one or more chén APs (1212).
12. The method of claim 10 and further compri‘sing measuring signals

from at least one of the one or more other wireless nodes using the

determined measurement technique (1240).

13. The method of claim 10 whéréih the réceiving a neighbor report
comprises receiving a neighbor report from the first AP, the neighbor report
comprising a measurement pilot interval for at least one of the one or more

other APs (1222).
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recei ving a neighbor report froma first AP, the
nei ghbor report including at |east a neasurenent pil ot

WO paogoymbs f or one or nore other APs (1310); dePET/IB20061Y2544
a measurenent period or time to receive or neasure a

measyyr gnﬁ,g{m 'éc%pﬁﬁhg.t he one or nore other APs based

on the neighbor report (1320); neasuring or receiving
J P, [, S on
e Tag LT aghbBbaBr L SR AR ML BeiahBL RERRY ng
. . [ scanning to obtajn f her i nformatjon
inqllg BB st Taas SRt ORof WEEHLIOR gt B RPSAAES
é1340); and associating with one of the other APs
(134ed on the further information (1350).15. An
apparatus conprising: a controller (1704); a nenory

( 17 @terouinipigeal meastirementparad ertimaro receie ef Beasure a
transcei ver (1702) coupled to the controller; the

méRfLaEmens photapt Bk bife of ARRE \ther AR BESSd ohehe hbigh®eP)
froma first wirel ess node, the neighbor report

bl ysbdlg at | east neasurenent pilot transm ssion
re 5\? ; ,
g|)n cgr macpl on (908) for one or nore other wrel ess nodes

(1 X d ] Si I .33 UL nt chny
for ety S8 s PHBenl RS B REE D st ther Aps
W rel ess des, base it | east in part, upon the
baﬁ@ﬁd’rﬁ‘o@? ‘{193%@?'9'”@ (11%3398) . 16. The apparatus of claim
15, wherein the apparatus is adapted to ]
using either active scanning or passive scanning to obtain further
information regarding at least one of the one or more other APs (1340); and
associating with one of the other APs based onthe further information

(1350).
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recei ve the neighbor report (900) fromthe first

W rel ess node, the nei ghbor report including one or
woreog/0af8ss 1) an i ndi cati on of whether or not aPCDIBR00@002544

transmtting a neasurenent pilot, or 2) a neasurenent

pi | o5, iAmt gpparbtusf smpgisihg@ast one of the one or nore

ot her wi'rel ess nodes. 17. A nethod conpri sing:

recej MR ge froma first wirel ess node, the
nessage | ncrudi ng’ neasurenent pilot transni ssion

i nf ' th i rst,, w 1410) ; d
vor & TERIAY LA e EnF eeBhENes B0 que for
nmeasurj n% signal s, frgm the fi r st W rel ess npde based,
at [AeyEeless tf%&ﬁ??'vﬁb W OZheoviledito e rerisellns: (1420) .

18. The nmethod of claim 17 wherein the received
mes $kRyappargivs sdaptedttaer a probe response nmessage or a
nei ghbor report (1412). 19. The nethod of claim 17

whereteivé heneiglasarrrepent(9p0) fedmta Bss wirekisemddal eamhéighbor
i ncl udes an indication of whether or not the first

repért FlcRsding @€ Reass nida@fsTheht i |
BT Tt eSS RomPIdH (908) for

onBRATHO R GREr g,:i,llegss_tr{&%%&gﬁ@)g%nbnf ormation includes a

measur enent inter he first wirel ess node

14 . The method of claim 17 erein the .
ot BBt 2 TadesBmei fehinlis BT biednuiias sionak from
foll owi ng signal neasurenent techniques to be used for
the,@as oF MiyeQtiprviseless odas basedatipastie parthynen thased

at | east in1part, upon the neasurenent pil ot

neighbes rert 6HAMf ormation for the first wirel ess node:
noni toring or receiving nmeasurenment pilot signals from
the first

16. The apparatus of claim 15, wherein the apparatus is adapted to
| rﬂeceivg t,h»ei ncrairght?orA r_epp_rt (9_00)“from the first wire]e§s nodg,_ the n_eigbbqr V
report including one or more of: 1) an indication of whether or not a node is
transmitting a measurerhent 'pilot,'orf2) a rﬁeasurement pilot interval, for at

least one of the one or more other wireless nodes.
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wi rel ess node; or active scanning using probe requests
and probe responses (1422). 22. A nethod conpri sing:

WO e@ei0%issy a nessage froma first wrel ess nodeCT/IB2606/002544
nmessage i ncludi ng neasurenent pilot transm ssion

i nf o h%éd)&oﬁqaﬁsiﬁpr st wireless node (1510); and

estimating a tinme to receive nmeasurenment pilot signals

fro i L el t least in part...
ponebREngA HrskhbE 15T AOTCyBREF nofs e ibrsand Bifucine
the received nmessage. (1520). ,.23. The pet hod of claim
MBS I BRBFIOb RpriNatiah oo JEauirelagnnogpI(B#10)
signals fromthe first wireless node at the estimated
and me (1530). 24. The nethod of claim 22 wherein the
recei ved nessage conprises either a probe response
e s siEgernoining ansignabmeasapmént(tébiRiue@Sor measummridisignals
claim 22 wherein the nmeasurenent pilot transm ssion
fromties FRt varelésachottebaset, a1 B n partofipsl tiehiceRednot
the first wireless node is transmtting a neasurenent
mesdRe ((11@@?). 26. The method of claim22 wherein the
nmeasurenent pilot transm ssion information includes a
measurenent pilot interval for the first wireless node
(1516). 27. A nethod conprising: receiving a neighbor
report froma first wireless node, the nei ghbor report
i nc|{§dﬂ{h‘§ pthogaficiaiih 40 whsgsin tge IreeeYedRaRS3ge SRMPrises
dAnformation for one or nore other wrel ess nodes
eithes a@robe response message or a neighbor report (1412).

19, The method of claim 17 wherein the measurement pilot
transmission information includes an indication of whether or not the first

‘7 wire!ess node is transmitting a measurement pilot (1414).
20. The method of claim 17 Wherein the measurement pilot

transmission information includes a measurement pilot interval for the first

wireless node (1416).
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28. The nethod of claim 27 wherein the neasurenent

pilot transm ssion information includes a neasurenent
w@Rdoa3isst er val for the one or nore ot her w r ePEEEB2006/002544

nodes (1612). 29. An apparatus conprising: a

controller (1704); a nenory (1706) coupled to the

controller; and a wireless transceiver (1702) coupled

to t@ggr%%%ém& f clélﬂﬁ?mrréﬁwfﬁe%@?&Hﬁﬁlgé%otnﬁfﬁ'?s ve a

nei report roma r st relress no
hbaor ort in at l.east neasu
el et R more Pratis GlSwElo SAEa greRa et drctinia es to
wi rel ess nodes (1610). .
be used for measuring signals from the first wireless node, based at least in
part, upon the measurement pilot transmission information for the first
wireless node:
monitoring or receiving measurement pilot signals from the first

wireless node; or

active scanning using probe requests and probe responses (1422).

22. A method comprising:

‘receiving a message from a first wireless node, the message including”
measurement pilot transmission info‘rrﬁation‘ for the first wireless node (1510);
and

estimating a time to receive measurement pilot signals from the first
wireless node based, at least in part, upon the measurement pilot

transmission information in the Teceived message (1520).
23. The method of claim 22 and further comprising receiving
measurement pilot signals from the first wireless node at the estimated time

(1530).

24. The method of claim 22 wherein the received message comprises

either a probe response message or a neighbor report (1512).
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25. The method of claim 22 wherein the measurement pilot
transmission information includes an indication of whether or not the first

wireless node is transmitting a measurement pilot (1514).

26. The method of claim 22 wherein the measurement pilot
transmission information includes a measurement pilot interval for the first

wireless node (1516).

27. A method comprising:
receiving a neighbor report from a first wireless node, the neighbor
report including at least measurement pilot transmission information for one or

~ more other wireless'nodes (1610).

28. The method of claim 27 v’vhérein the measurement pilot
transmission information includes a measurement pilot interval for the one or

more other wireless nodes (1612)."

29. An apparatus comprisingi:f :

a controller (1704); |

a memory (1706) coupled to the controller; and

a wireless transceiver (1702) coupled to the controller;

the apparatus adapted to:

receive a neighbor report from a first wireless node, the neighbor report
including at least measurement pilof tran‘émiséion information for one or more

other wireless nodes (1610).
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