11602. 00. 0013 PATENT METHOD FOR MEASURI NG SENSI TI VI TY
OF DATA PACKET SI GNAL RECEI VER FI ELD OF THE | NVENTI ON
w@ 0@8aB073he present invention rel ates general | pCT/0WS2006/021190

testing electronic equi pnent for acceptable

per fopnance and nore particularly, to the neasurenent

of the sensitivity of a data packet signal receiver of
11602.00.0089i ce under test (DUT). BACKGROUND OF THE | NVERANTHEN

[0002] An electronic receiver forns a basic conponent

in nobile cell phones, wireless personal conputers

ess devi ces in general. %plcally

METH T FOR e S RIS RSVt T 6 O P9 88 3 s G F GG DYERBGEIVER

before | eaving production facilities. Part of the

testing of the w S Ice include testing the

sensitivity of alﬁgigﬁégqﬁg? ﬁgvﬁce The

sen5|f|V|t of the receiver ggy be .t ested

cal cuf% n’dn}seé’é%tre aiep grnerallydo fosting elﬁiiwngfaw&l%em for

ecei ved by the recejver at a given power |evel. For

acceptale RRTIPEIANGE RKGRTe Rarselerlys loghemerssreatentolishe BRIy abeldata
power |evel are transmitted to the receiver and the

packet signgbeeecipgr of adrereurdsr tast(DYT). ecei ved by the recei ver
is calculated. The PER is the nunber of packets
transnmitted | BAEKGRORND OF THE ESVENTION r ecei ved
packets (i.e. the nunber of packets not correctly

[0002] r ecei A dl)i‘c‘fmnm eddvéyyfotnhea basith@mpofer acioebie cell phones, wireless
transmtted, usually expressed as a percentage. A

personapassHugs él(hb,eand fdreleax dexites in payerdde ToapiBHR, afvikQ¥s dévice is tested
| ess. The predeterm ned power level is typically

for acceptable@uerfaimanct B&brel 1eMmehg Priogii@ion trabilitids N Ra@ &5 thdBEkting of the
sensitivity of the receiver. For exanple, if the

wirelessAfeS 168 Behy SRS el thstin g)fhé Sensifivitf M 0864 REMR delcal iTyke séanVlty of
one milliwatt, t hus an absol ute power |evel),

the 16065}391%@9 bl Rtked Lg%ﬁl:ulg?rgs 1 cthzenq)?q%te Lﬁ;ﬁaggﬁg%gﬁetgﬁec@lved by the

[0001]

receiver 1s 10% or or recel v

receivertart QE% Tpgﬁg lfé)\%el'] 12789 e\%{n\??e a gcg%\fqu I’%tl ber g g?c%(eF fanl R&edftglél{nned

e receirver
les BT il A RS e

el. at_th
receiver 1s \éﬁculateé/ ”l"he PER 1s the number of packets transmitted less the number of

correctly received packets (i.e. the number of packets not correctly received) divided by the
number of packets transmitted, usually expressed as a percentage. A passing score, for example,
may be a PER of 10% or less. The predetermined power level is typically chosen at a test level
higher than the assumed sensitivity of the receiver. For example, if the assumed sensitivity is -75
dBm (decibels relative to one milliwatt, and thus an absolute power level), the chosen test level
may be —72 dBm. If the PER of a receiver is 10% or less for received packets transmitted at a
power of —72 dBm, the receiver passes; else the receiver fails the test. If the test level was chosen

at or very near the assumed sensitivity of the receiver, then a small variation in power level at the
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CH CAGO #1 5 11689.111602. 00. 0013 PATENT recei ver,
e.g. due to a | oose connector, etc., nmay cause
W@ 2006481782 and i nconsi stent pass/fail test resuPCBUS2006/021190

Thus, the test level is typically chosen at a point

adequately higher than the assunmed sensitivity to

ensure a stable test result. [0003] An alternative to
11602.00/0613 r adi ti onal testing described above is to seanmgNT

for the true or real sensitivity of the receiver. For

receiver£X ANdleo a 1ddee Eleneqion kM. Benydah &l vivinsd aﬁ@fnc@r@s@éﬁﬂ ﬁ%ﬁal@fest
packets transmtted at one power |evel, and then

results. TRAH WMCBstWvePREHALIyIcha Tk EES?% %{1 Iqﬁ'apcglzr ?girhlepﬁl\ﬁﬁlf e aﬁ,sumed

level, and continuing in thi on

ensiti th(@ JtabR 1R of abrupt change) is found in the
SHMIW%gb Sﬁ asgn3|t|9¥§y IS usuaIIy speC|f|ed when t he PER

[0003] . r eac %?al%n?alﬁggf Lt%g Frg(ihk igna éﬁgm% geﬁcHlée%ag)ongef 18 6(') 10%}{’}%{ ‘ﬁle true or
I PER bre
o T B GO PR o

cei.v and, based on the found true sensitivity

packets ?5%{%11 i 4t 47F PO Teb ey dren A-swksRe? of Rekes PGt Hanother
true receiver sensitivity may increase testing time as

power lexeln aptheantipping insthist frdien witil 4 beeslipeint ée-pfa noirt kéulsupteshange) is
have to be transmtted at varying power |evels before

found infthe\BER g Thé eenBiEiRith isemhalhoipatified whemths PERsreachieh e prdsfinedflevel
testing for an acceptabl e receiver may grow as test

of, for exampde,i 108 ehisk &. tyfivaly dAmostdhé emid i thgpdilte fabhipt EIRE8E VEKe
sensitivity may be very desirable. [0004] For exanple,

power lebyl dt fruidhi tRGPER ®rdak pint 66y Rky BEDRIstd M thy trfi®Eensitivity of the
recei vers under test, the direction of change in

receiver, @A Sbdsb b1t the lfM@ruk rs@ﬁ‘é‘lt?ﬂ@ {))@SQ f ¥@llthd ﬂzcav&e Howedsr W@tle}mmlng
as the rate of change, known. change in fr

the true 1%@51§ér Tk Ndifi ity TRYy 19&6&5%%3%1@1% &9 n‘rillm(‘bl&a&Q%rétﬁng' gpP seqlelgfce of

for a receiver “‘conpone

s SEOSLE oW S5 S gFE T o

o F T POV A ) Yo i S BRE Foney o
r adual . A | arge change in sensitivity (e.g. from

s, deter%ud;g etreecg{ve{ §5:n§15w|ty A3y &evetdesisale- occur within 1

dB of received power. _
[0004] For example, by trackmg the true receiver sensitivity for receivers under test, the

direction of change in sensitivity level from one receiver to a next, as well as the rate of change,
may be known. A change in true sensitivity may be correlated to a change in suppliers for a
receiver component. A worsening receiver sensitivity, if found and corrected in tirrie, may
prevent the return of failed devices for rework. In addition, modern digital receivers, unlike
analog predecessors, do not typically degrade in sensitivity gradually. A large change in
sensitivity (e.g. from passing a test to failing a test) may occur within 1 dB of received power.
Thus, the true sensitivity break point as a function of power may be a very sharp change in a
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Thus, the true sensitivity break point as a function
of power may be a very sharp change in a CH CAGO #151
W@ 2008393@321602. 00. 0013 PATENT narrow range of pRUEDS2006/021190

Wt hout knowi ng where the true receiver sensitivity

is, or in what direction the true receiver sensitivity

i s changi ng, when receivers under test begin to fail,
11602.00/061F i sk is high that many receivers will fail a@TonRCE

during production testing. [0005] In view of the

narrow AREY/ES, poWERI PMARBI D wiiew A6 dRAr e Bl L 5l AR ith 1, Br in what
tinmely fashion (e.g. so as not to increase the'tes

t

directiod | R ot _ . Ll , .
B i By g e SR
is high tﬁ@%?%ec%ﬁv%rso&fﬂlvfaﬁ %Forfcg rdum\?%?%rgﬁ&%ntt&?m ensitivity of

a data packet signal recel y varying the power

l evel;_ or. modul ation _or both of a received data packet ..
000s] 7 Yo S BB direBiits S abOlkfaiee” shagy fshion

acket. signals, [0007] .ILn an_enbodi ment, a nethod is

(o8 50 BAGY Fefoer i isstitns S BN e TOFGhopit s Bita T auseeiver

acket signal receiver having a sensitivity
undertegharacteristic defined by an expected packet error
rate (PER) versus a data packet signal power |evel
conpri sing: recB/MMARY IsTHEAY VENIION portions of a
plurality of data packet signals having
[0006] ¢ or r Aot aagyPEPVided far mgaanrinedhmsengisiviy phe #ase padkgignal
. Bomer.levels which are greater than and | ess than,
receiver py §peyatg the pgwerdeynl etimpéulationeat hotwefia feesiedd; dataopaokidtisizmal in a
fromsaid received first and second portions of a
predeterpined abntrolledfseginee gialnkgiackdtgipahls. a t ot al nunber of
correctly received data packet signals; and

[0007] det emhimeingoditReed nhotiheplotided farhidaeirimf a LA GG leVel of a data
recei ved data packet signals, said expected PER versus

packet sigahldecticr hRARK 8 berRitHAALhRONE stk %M?ﬁed t[)paglqi%%)cét@h PHRRL RS rate

enbodi ment, a nethod is provided for reasuring ‘a
R v ok b R e P SO B e AR s SR el portions of
a plurali’ot %Q&%QClpe?glléﬁéls having correspondingly first and second data packet signal
power levels which are greater than and less than, respectively, a predetermined power level;
computing from said received first and second portions of a plurality of data packet signals a
total number of correctly received data packet signals; and determining, based on the total
number of correctly received data packet signals, said expected PER versus said data packet
signal power level.
[0008] In another embodiment, a method is provided for measuring a sensitivity level of
a data packet signal receiver having a sensitivity characteristic defined by an expected packet

error rate (PER) versus a data packet signal power level, comprising: receiving at least two

portions of a plurality of data packet signals, each of said at least two portions having a different
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error rate (PER) versus a data packet signal power
| evel , conprising: receiving at |east two portions of
w@2pbasEbity of data packet signals, each of sBETIUS1006/021190

| east two portions having a different CH CAGO * 15

11689. 111602. 00. 0013 PATENT packet signal power |evel;

conputing fromsaid received at |east two portions of
11602.08.000ural ity of data packet signals a total nunmbeT¥NT

correctly received data packet signals; and

packet sitBfaBfdWR 1dV8]; cBRAP BT Lot REd kQeRled BUERR W ofﬁ%fﬁ @PJ ﬂlﬁrahty of

recei ved data packet signals, said expected

data pac‘i’c@ﬂ's@é%ﬁlssaqbgl %B@er%%gﬁéctl 'r&%ﬂ‘ed ggﬁ’?ﬁcﬂe?y@laals [ Qggg&n’}uﬂmg,

yet anot her enbodi nment, prow
| ket
besed of BT aa.ﬁﬁ%%a&*éikég%v%ﬂ%'ﬂ* k KPP AR P R verous
cte ket ei Tor rate (PER) versus a data
Salddataéc%% St ag%"‘ferég r level, conprising: receiving first
and econd orti of a urality, of dat a packet
[0009] i gn HW@@@ P lg’&ﬁbﬁ&fé Hhodys proyided fyy dncagrig seasitivity level
packet S|lgnal_ power | evels which are greater than and
ofa datﬂl %&ettsrgaﬁ repedegdiaying @) snsitivitycharaterisficrisdnpbe an pxwpeted packet
uting first and second PERs corresponding to said
error latﬁ |(1? ) s geleprackad signelmowof leyel ebmyirisingt rdopivafg first and second
recei ved data packet signals, respectively; and
portionsgd mppdurality of datd phélies Sigm]dhw&gmmdreqmnrpimgb,dﬁlﬁ’ﬁﬁﬁi seeondalath packet
expected PER [0010] In another enbodinent, a nethod
signal poerflevals wikich hrergremearshiad 4id 1ess SiRnsiekpectivaly,) EBM@Jlet&fnn@:d power
dat a packet signal receiver having a sensitivity

level; cdh’i}ﬁlﬁﬁ% e b $eCoREPERES BorRYpcHAIXP 841t st RAE K&:‘bn@ f)&‘?i()ns of said
rate (PER) versus a data packet signal power |evel

pluraht}QQrfPJeiv%H AG¢a fﬁa&&@ Libhig BdpelRARE aﬁd’\@oﬂggflﬁ{ngggﬁ ff?% ald second

plurality of data packet signal s
aving a different data packet
Computédq%tgg%gggﬁﬁtclee@eqlﬁﬂwconput| ng a PER for each of the at
[0010] lsfgﬁgaqtaﬁ/\&h YUt tbgﬁ,ﬁgﬁf)}?fagl%?tﬁ%& %g’:’}%"ﬁ{eél&%ﬁ%%%fl gats?]rgltla/tlty level of
o dote SR S RSB SR e SAPERHEL et O ko

neasuring a sensitivity |evel
error rate (PER) versus a data packet signal power level, comprising: receiving at least two

portions of a plurality of data packet signals, each of said at least two portions having a different
data packet signal power level; computing a PER for each of the at least two portions of a
plurality of data packet signals; and comparing the computed PERs for the at least two portions
to said expected PER.

[0011] In yet another embodiment, a method is provided for measuring a sensitivity level
of a data packet signal receiver having a sensitivity characteristic defined by an expected packet
error rate (PER) versus a data packet signal power level at an associated modulation, comprising:
receiving first and second portions of a plurality of data packet signals having substantially equal

CHICAGO/#1511689.1
4



of a data packet signal receiver having a sensitivity
characteristic defined by an expected packet error
w0 2106/1§(PER) versus a data packet signal power PEWEE2086/021190

an associ ated nodul ati on, conprising: receiving first

and second portions of a plurality of data packet

si gnal s having substantially equal CH CAGOM 5
11602.000893 111602. 00. 0013 PATENT dat a packet signal peMereNT

| evel s and correspondingly first and second
data padkeflisdl pORS INRICAIRORPolEhES f:iaRd 308nl &RRulalB which are

respectively, a predetern1neg nodul ation; conputi ng

, . . . ti _

greater I&ram 1|@§s;th%§ FEbYAR Ty BleaBlRnBEE RBGIAN LONBu Ao Bom said

ura fap t signals
. I | t. Si l.S: d
N R M T A N ——
i B R e b B Septy resived

neasuring.a sensitivity |l evel of a data packet signa

dmapm*@@%@V%%gﬂ%@ﬂﬁﬁwg$§§ﬂs¥tivity characteristic defined
by an expected packet error rate (PER) versus a data

[0012] packeln agicghadimsahamaetbedis psavidpd fasmershaned sepsilivitaievehof a data
conprising: receiving at |east two portions of a

packet sipgnal rebéiver having atsensitéakethasicigristicsdefised bly at edpeatsd packst error rate
portions having data packet signals with substantially

(PER) vegpusih dpaperket @grel powaridvea acin atoctatcdimadulhtbms torhpising: receiving
portions having different nodul ati ons; conputing from

at least &) gbrii@seif ¥ pthrality beash phoMet AiAld, 0418 afledDtvid potidhekavalg data
correctly received data packet signals; and

packet s8Rt YuB&antRASEuAPollLll Ak Bhd BAIRESaifat £8%HE6 hbMions having
recei ved data packet signals, said expected PER

different ng&lﬁlitldn@, %%g;élﬁﬁ% ﬁ%HPs%?d {ég%/l{é‘fd ég flé.ﬁgtt tgg?)ohf’ong raqgﬂ.afjﬁgnl;e? bf

measuri ng sftivity a packet signa

correctl%ge%gii\fgfﬁa&pg%/cgg Fléucaisg?u% aétgﬁﬁirigg,g%%%‘égthie/ otrtzgé%él(tjr%%%ont[ecg)nectly

n expe error u a

. ket . si na# oper |e at an associ at ed nodul ati on,
lﬁcmvagg ‘F&ﬂﬁg?a e§%¥§ﬂﬁaeiﬁhﬁeast two portions of a
plurality of data packet signals, the data packet . .
[0013] s gnapgnefheremhodimety methad isdiroyidedsior pirgsupge pisgtivity level of
havi ng substantially the same power |evel and
a data pagkgtighal easciverhavinge sspsiEYity ehpedctosinde dasiaad Ay o gxpected packet
differing between portions of the at |east two
error ratp gPERJovegsus a data packet signal power level at an associated modulation, comprising:
receiving at least two portions of a plurality of data packet signals, the data packet signals of a
portion of the at least two portions having substantially the same power level and modulation,
and the power level and modulation differing between portions of the at least two portions;
computing from said received at least two portions a total number of correctly received data

packet signals; and determining, based on the total number of correctly received data packet

signals, said expected PER.
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conmputing fromsaid received at |east two portions a
total nunber of correctly received data packet

W@ e@nabwe32 and determ ning, based on the total PCI82006621190
correctly received data packet signals, said expected
PER. CHI CAGO #151 1089.111602. 00. 0013 PATENT BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0014] The invention wll

11602.00001re readily understood in view of the foll owANENT
descri ption when acconpani ed by the bel ow fi gures and

wher ei n | i kegripf SESEREP THEIE O FHE PRAWENES! | ke

el ements: [0015] FIG 1 illustrates a graph showi ng an

[0014] €XanPhf iRfenBodWRltPe Rbrd XRiFAIndPRESB N GlelvAt tHeBbRokRER)
curves that may be used to’define the sensitivity

b
descriptlﬁg?&;e}%ﬁta%d %8%83%&1 'El?eée\l’c%? Iﬁ%{.\reg %@wﬁ?rgfﬁq%lﬁe ‘Z%fmg%g&r:et numerals

ver, ustrates a

‘e resenggﬁcri bien . an exanple of a nmethod for neasuring a
P SPFPIFIPY | evel of a data packet signal receiver in

accordance wi th an epbodi nent of the_.inventjon; [0017
100151 3y & BT Pt E8ragh FROUERAR £ AN BTGP b TBicabeReterror
of a nethod for neasuring a sensitivity |evel of a
rate (PER) e9vpuibrionashgessd 1 ‘F@@Fgléﬁ‘rsepﬁtlé‘&@}aéa&%é@“wﬁ htyasm 8f fals packet
) enbodi ment of the invention; [001 8] FIG 4
signal receiverst r at es a chart showi ng an exanple of a
transmtted sequence of three consecutive data packet
[0016] si gndil&. Rillwtretes a inwehank ddscriying abodhinpbnef aohethpd for measuring a
invention; [001 9] FIG 5 illustrates a bl ock diagram
sensitiviof leael ofxalal paclodt signilesdeiwy &t soviande with &derhlmrdiment of the
neasuring a sensitivity level of a data packet signal
inventiohgcei ver in accordance with an enbodi ment of the
invention; [0020] FIG 6 illustrates a chart show ng

[0017] @n eXxaepk einRfraiteh n8RekdhedestAirns M tLah1SEOHIBRREd for measuring a
sensitivity level of a data packet signal receiver in accordance with another embodiment of the
invention;

[0018] FIG. 4 illustrates a chart showing an example of a transmitted sequence of three
consecutive data packet signals in accordance with an embodiment of the invention;

[0019] FIG. 5 illustrates a block diagram of an example of a test system configured for
measuring a sensitivity level of a data packet signal receiver in accordance with an embodiment
of the invention;

[0020] FIG. 6 illustrates a chart showing an example of yet another transmitted sequence
of three consecutive data packet signals in accordance with an embodiment of the invention;
[0021] FIG. 7 illustrates a flow chart describing an example of a method for measuring a
sensitivity level of a data packet signal receiver in accordance with an embodiment of the

invention.
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of three consecutive data packet signals in accordance
with an enbodi nent of the invention; [0021] FIG 7
w0 kdoessa7at es a fl ow chart describi ng an exanpl BCDUSH06/021190

met hod for neasuring a sensitivity level of a data
packet signal receiver in accordance with an
enbodi nent of the invention. CH CAGO #1S1

11602.06-06& 111602. 00. 0013 PATENT DETAI LED DESCRI PTI ONp@rpiHiE
['NVENTI ON [ 0022] A nethod for neasuring a sensitivity

| evel of { j I i ' devi ce

under t es?%ﬁ?ﬁﬁgﬁ%@%m :Oﬁ'gg];ﬁc%ﬁ%$ﬁgﬁgj ata packet

si gn r [ [ Wi [ sver i
002y 90 eL g GRS SRR AL KL BLARL LRl

soieosFRABFRLE, FPRUEY Sl TR DR S
D A 0 T et

type, except the curve may nove left or right alo

measureql H@dﬁ(ma(ﬁbssﬁ)qta PO el e]) & GPrEdgbRarig” 1oy ot initape e farve or
true sensitivity of a particular unit under test.

sensitivifsheharacteristie remeinseabentiths/sampe fray epe wreiyerdg puesinfihe waedype,
packet signal receiver may be described as one of a

except thgr @uye why sione lefr orgighvdeng tha d-axis(dBasaxpn eofrespgndipg o movement
curve) of many pluralities (e.g. of many curves) of

in the tnexqeasitiedy pcpeaticudarunit unddresst.( PRRs jhevme sasitevityllenehbf 4 particular
of data packet signal power levels. [0023] FIG 1

data packét!sihbl Rt &Serdn gy Bdesdiied ah6id 6T @buesBiiiller @ives, Midahys as one
of typical packet error rate (PER) curves 102 that nay

(e.g. ondX&irtk 84 nfafy JRfAINRs (NE oFENAY binvbd) o ERRCRATBENS birér 1@fes BPERs)
type of da%/a packet Signal receiver. One of the

versus a?)lﬁ[er?tgé)rt; glattg :pa%E ylg?al géwelnl@yelg escribe or define the

rue rvity particul ar data packet signa

receiyer der. test. e ' ej | bif Mcket
10023) ret 6 ¢ 87 Gaet g N RERL Pl St G Ga SE ek ke

C 104, t he oup of typical PER. curves 102,
eror rf )yt i ot bg Bhlo ab B perbU L R of o ope of

| evel for a particul ar data packet si gngl recei yer
data paclepignal geegiver. One of the curves, e.g. curve 104, may describe or defme the true
sensitivity of a particular data packet signal receiver under test. The embodiments herein
exemplify methods for determining the particular curve, e.g. the curve 104, of the group of
typical PER curves 102, that best fits or matches as the true sensitivity level for a particular data
packet signal receiver under test.
[0024] For example, data packet signals (also herein referred to as just data packets or
packets) at three different power levels may be transmitted to the receiver under test. Doing so
will test the receiver at three different power levels. For example, three consecutive packets

correspondingly at -78 dBm, -75 dBm, and -72 dBm may be transmitted a predetermined number

of times to the receiving unit. According to the graph 100 of FIG. 1, almost all of the packets at -
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[ 0024] For exanple, data packet signals (also herein

referred to as just data packets or packets) at three
walrdobaswsr power | evels may be transmtted to PEEUS2006/021190

recei ver under test. Doing so will test the receiver

at three different power |evels. For exanple, three

consecutive packets correspondingly at -78 dBm -75

“6020&§§E and -72 dBm may be transmtted a predeter npAgENT
nunber of times to the receiving unit. According to

7 o MAS, A0 00015 s B BBl e s
oo R GER BF 81o 2 WBR AS U5SEL] bgBlpd o
s B0 AR 0 . SOt B SRRl R Pl o

correctly received. Assunme that 100 data siq gl
the thremi@élegeéfareergew%ﬁ- Qe 01 @ékﬁémsmlgvie (our1g3 data packets
received. O the 300 packets transmtted, about 192
would belexpeciod dkee rcoived eprisstleithaticesiving upit hade ug sepsitivity depicted by
correctly if the receiving unit had a true sensitivity
the curvel &4, cEeaxinyipleha] tQfr peekdOtansFitedest afdpdBm veduld hexpected to be
packets transmtted at -72 dBm woul d be expected to be
receivedrodgreitike 42 00 thedOD IpyickeBAramfmitted afd 06 diac wetkl Herexpsated todd
at -75 dBm woul d be expected to be received correctly,
receivedidete&i8)) 8n®@hodd ¥ tHOMMRRCKSS Sardsimavtesit t-V@dBat woul8d belBrpected to be
woul d ‘be expected to be received correctly. Thus, the

receivedscléﬁ]eﬁiy. CRs SRk ki¥m 08 €6tk ataY rRREKE bR OR W shidBe 192pRREK 6L the 300
of the 300 packets transmtted. [0025] Suppose though,

. iver sensitivity shifts 1 dB lower (to -74 dBm
mmkas#%%ﬁﬁﬁ%ﬁ dBm and is represented by a curve 105 of
FIG 1. The, expegtatli No! . Q90 }
[0025] pack ugp?se%hou cCce V%{ %kﬁggﬁ? %%?ghgggg%&g(ttog 0% k8% -75

FanSm tt 6d A
oo S S Sento b S HErE bbb B8 300 o
| ost or received as before. Therefore, the % iver
the packgjsttrangmitied 8t 175\ABy wepldihsdost (acgerdipgso G&ﬁﬂ“&i"%{eo gj’b‘éﬁ’? &go

~ to receive about 170 packets correctlg of the 300

remainipglekds shaukdesi in theisamernuadher placketp fost prarepravas ap defore.
sensitivity shifts the other direction by one dB (to

Therefore] thedBreiver orith-afensiBnify, ofdhearvel OBowd pe appactsditeortaceive peout
true

170 packets correctly of the 300 packets transmitted. In contrast, if the receiver sensitivity shifts

the other direction by one dB (to -76 dBm from -75 dBm), a curve 106 may approximate the true
sensitivity of the receiver unit. In this case, the receiver with a sensitivity of the curve 106 would
be expected to correctly receive 97 of the 100 packets received at —75 dBm, and a few of the
packets received at -78 dBm may also be correctly received. Thus, the expectation is to correctly
receive more than 200 packets of the 300 transmitted packets if the true sensitivity level of the

receiver unit is modeled by the curve 106.
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sensitivity of the receiver unit, hi this case, the
receiver wwth a sensitivity of the curve 106 woul d be
wezeaswe2 t o correctly receive 97 of the 100 peCRESH06/021190
received at -75 dBm and a few of the packets received
at -78 dBm nmay al so be correctly received. Thus, the
expectation is to correctly receive nore than 200
11602.00000¢ket s of the 300 transnitted packets if the tRAIEENT
sensitivity level of the receiver unit is nodel ed by
[0026] the fyRoed BOBndefsddaAh #HeSiEROthalihé Gde BMsBN & 1RATIATbe
[0026] It should be understood fromthe above that the

determind fé? a A8ADhiNeY bibMal kE36B)er Rr RBt Sl6th @08 HiAER ta@kmRsidAbAa group of
packet signal receiver under test from one single

0 K@E Sotdf fulnbeRbYdddctl
dmapad&ﬁﬂ&ﬁﬂ%ﬁéhggoa%g@ggin%FFf|é%lg%gggg ?ﬁettotal nunberCty

received P?.'cé((e:{g Eaéaecot le gcl{ &)I fetc] Y‘%ﬂb@ﬁﬁ‘% e% &PEFB%;% %%?ﬁlt Ju?vedfﬁ & bikiBSar

g s curve for
arti-cular d acket s recej ,
data paclfpsgnal KByt Oy BEH R R bR B4 Kol %%% it ie
sensitivity | evel r se ul d not, need to be one
sensitivitg Jeve} BRIV QHIFGIeRS (HiR RGP, WY TRUes Fhsip iRy mp b gpiectly

packets, e.g. 100 out of 300, could be used to
received gatketsné-gel 08 qyhebiQ0areuld bapsedda deternpipg 2 gassdpi jest feglt for a
data packet signal receiver. Additionally, the tota
particulandatbpackef signat reseivbry Adsiiéinably thaioked nsmbeitf¢onecthigesied
for receivers under test to accunulate data to
packets dd@ldedertiaoked foeradbivestunder tedt tcitamgelatentitooto determingfthe direction of
change in the sensitivity level for the data packet

change aﬁﬂ/gfh%'te SRBEIEEH Sheepdticiedleviaithadan pudkat dgnadadcaivemyproduced.
be used in determning the causes for changes, e.g. a

Such acc‘ﬁ’ﬁ‘ﬁﬁa@é@ d¥¢h lﬁ%'ﬂﬁé fdeMiid Metk:@ViBing MRYcalges G dhah@dseélg teDwdrsening
change |n suppliers of a receiver conponent. [0027]

sensﬂwﬂ!a:':clg%el ala g%%%%?% @cﬁaln %ﬁﬁh&@% 1eBLi0g Bhpexarp! e

urlng a sensitivity Ievel of a

[0027] gﬁ%g gi’@g‘]ﬁl A Q%o Jﬁ&%ﬁ' cglbir{%haﬂ%g gl%fb‘%% ikl 20 for

erein escrl acket si gna

measurlr{gﬁagseeb%lltel{zﬂm é?il%é ?g{;s Iptagél\éét %lén%lqgc{eﬁv% Fn: e'bcééﬂdg C%S{f/fgp%ﬁj?rg%)gﬂnent

curves 102 of FIG . 1) of  expected ackg} egrog 9 Bﬁé one
herein dgspeedy T8 AgasksrigrUIToey e asoaﬁCBSlB e OBRAPY

| evel s. The met hod 200 b%ﬂ{ns
or more pluralities (e.g. the group of typical PER curves 102 of FIG. 1) of expected packet error
rates (PERs) versus a plurality of data packet signal power levels. The method 200 begins at
start block 202 with the transmission of a plurality of data packet signals to a data packet signal
receiver. Processing proceeds to block 204 which includes receiving the plurality of data packet
signals as first and second portions having correspondingly first and second ones of power levels
of a plurality of data packet signal power levels. The first power level (e.g. -72 dBm),
corresponding to the first portion, is greater than a predetermined power level (e.g. -75 dBm),
and the second power level (e.g. ~78 dBm), corresponding to the second portion, is less than the
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start block 202 with the transm ssion of a plurality
of data packet signals to a data packet signa
WO ewei1882 Processi ng proceeds to bl ock 204 whPCTUS2006/021190

i ncludes receiving the plurality of data packet

signals as first and second portions having

correspondingly first and second ones of power |evels
11602.00f0083 pl ural ity of data packet signal power | evelpaTENE

first power level (e.g. -72 dBm, corresponding to the

predeterhiiféd pd 1dven, At ot 208! £1otd] haber ABHEHE B &&%V}?a%ket
level (e.g. -75 dBn), and the second power | evel

s O USRSl BN A

detennnpersﬁga%&% h@ec‘(‘;[al% er Lfeco?re'ctl A}‘eaglvgcf gata Radtketamt oiﬁ » QDG ssens1t1v1ty

COI‘ ec at a

flrst an S rtlons
(o2 on RN R Bl ik s S T SRR RS 1 Figss pluralitis
? the total nunber of correctly recelved dat

(e.g. fr 0’5’6?01?38’{"‘ 15 Qe gndtvity furegiurh ps/ih PqUe. Oé ypisRe P EEF\V@’%@OZ of FIG.
sensitivity, such as the curve 104 of FIG 1) fromthe

1) of expgigtedprackss e@ojiaies RS werspa glurglitned datgpagket|signgl pewer levels. At
sensitivity curves, such as the group of typical PER

block 2190y, thgaaethagD2 (9fengts @th e dstermipd strsativpygketidet footest atbstion and
(PERs) versus a plurality of data packet signal power

sensitivityetyadkeng. At bl ock 210, the nethod 200 ends with the
determi ned sensitivity provided for test evaluation

[0028] and densialterative ehibaditieng.thd HOEShink Bf BlaciaR0EmeREd YRdetermining
enbodi ment, the processing of block 208 instead of

a sensititiey 81 ¥htiigy Qurdeptsisé,ic¥hdpired theS@RPltel YbthVmmibeY gf fech$:
conpares the conputed total nunber of correctly

recelvedrcﬁl@a%a‘éﬁ& sfRALR t@@ﬁ&@@teﬁhﬂ@@hﬁnﬁ ghe F&gﬁﬁt&[ f@te{i Sfmber of correctly

nber . The computed total nunber o correct

recelvedr(ﬁ?aeﬁ %%Ell@ ofPfie iﬁ?éthdcd &Eﬁcoﬁe}#&q%% sex? 1t1 % S dSTf }%é Pmputed

corre ates to t e senS| VIt e conp
ved .dat a packet

r_of .caorrect S
orat 8 b0 Bleg 5 afpichn: pieetp Fedelldy mgrsare%ﬂ\ e the
%3 R S St PR bR e bt igne

nmput ed total nunber of correctly recelved dat a

receiver 6@&@%@?@& dhe eemyputed totak Bemperfcamectlyasteigd detagtaglgts isgtil

next to track the direction and rate of change in
tracked fremp@ing égsted receiver to a next to track the direction and rate of change in receiver

sensitivity. At block 210, the method 200 ends with the receiver either passing or failing the test.
[0029] The determination of one curve or sensitivity at the block 208 may be made, for
example, as follows. In this example, block 208 includes first selecting a data structure from a
plurality of pre-constructed data structures (for example, a plurality of tables). The selection
may be based on the first and second power levels (e.g. —72 dBm and —78 dBm) corresponding
to the first and second portions, and on the number of packets transmitted in each of the first and
second portions (e.g. 100 packets transmitted in each portion). The selected pre-constructed data
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sensitivity. At block 210, the nethod 200 ends wth
the receiver either passing or failing the test.
WO 0®R9A307The determ nati on of one curve or sensPCT/U§1096/021190

at the block 208 may be made, for exanple, as follows.

In this exanple, block 208 includes first selecting a

data structure froma plurality of pre-constructed
11602.008083 structures (for exanple, a plurality of talpAgENT

The sel ection nmay be based on the first and second

structur@ @ bsso e aStofaBn@mber 62cHRINI A ReteivEd paikdls 16 1chRS RO Rk ity
to the first and second portions, and on the nunber of

level. TREEASIHeRADBWB et BFrebdlv &Pk ck@trb als &y tﬁﬁ‘gbeﬁ@omged to the

portions (e.g. 100 packets t ansn1 |n eac

i 5l A N AR P 1 o

table loo%ﬁ 9% 5 A% dhid 9[ I:uré}lfgge E:rml]n% %gllrlrrvee %:)%;1 %e\ﬁls%ltvg}, ﬁ‘d:;é))fc e;bafmpsle the

urve or sensirtTvi

selectedea%wéag@%ﬁ%tﬁat“ruicﬁwr%%{aéa tﬁ%éoert EE R A ofFIG L fora
sfructure &ﬁ . the total nunber nay be used as

total n“ffl'aefﬁgrlg BPARKSISCABFLLY TBeskisE o 30¢ %ikéts aangniged. et afr 1e7)0 packets
to determine a curve or sensitivity |evel. For

were recgigfgpisectly{Eom gled0p eaclksisdrapomisted tbe seledted presonuccigd data
may return or determne the curve 104 of FIG 1 for a

structurg mentetyrarbesuryd 100608 Fi@ck eTluscthe selettby preemasinetkdfdatinstructure
300 packets transmtted. O, if 170 packets were

may be used & petbrong loekiy of the ensitiiey BOE dp aedsaivitylcnarTod the @sta packet
the sel ected pre-constructed data structure may return

signal recbi@erBakyEonl B t&hl dukdBer df cofldttSy reb&i@edicrEt.€d
pre-constructed data structure may be used to perform

[0030] & | OGKWR aREmhikR RdaIntdnY ithrke hEVE! 1eRUis SRS ﬁajc}(ét%] ¥re %ﬁ%ﬁtted.

for the data packet signal receiver based on t

A first pBHfm%@ thfa \;,ga&'is% B‘Liﬁsn{lﬁ&ﬁdt\éﬁgwgﬁfé%@lt (% ’pﬁo&éﬁ"]a} Jlb&a? the

ternati enpbodi nment ower
t t
predeter&%ﬁlglgtoéveﬂe% ({é rtléaher E))\?,t\éor é‘\a}% mltt% %t aposfwfr Fg)(e.g. -

ve .t he redet rnlned 0 :
78 dBm)aan ik pas%t?%w $oppLliech i“f{?‘ieaoﬁlgﬁ aripa s pptogimatcly
bel ow t he predeterm ned power |evel, and a
ator e e Br&fi?tﬁlawn?%pwea#@ﬁl t4 eEF-apprestethiatestcare ger ewamle, a
to the predeterm ned power |evel. A pre-constructed
table datg g{lgctglief ek may eqsresporaripthe, thege power levels of the transmitted packets

and the number of packets transmitted in each of the three portions, is selected. The total
number of correctly received data packet signals is then compared to the selected pre-constructed
data structure (e.g. the total number may be used as a key to perform a table lookup on a table
data structure) to determine a curve or sensitivity level from among the curves or sensitivity
levels available in the selected pre-constructed data structure.

[0031] In yet another embodiment, at least two portions of a plurality of data packet
signals are received, each portion having packets with different power levels. A total number of
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tabl e data structure), which may correspond to the

three power levels of the transmtted packets and the
wovbas076f packets transmitted in each of the PE¢F/ES2006/021190

portions, is selected. The total nunber of correctly

recei ved data packet signals is then conpared to the

sel ected pre-constructed data structure (e.g. the

11602.00@083 nunber may be used as a key to perform a tpagigNT
| ookup on a table data structure) to determ ne a curve

correctlQ FecSi9BS hdck¥is by cdn?ﬁﬁ%éd &R AT Lo f‘eaé‘t%ﬁ %%rtfbrns Then one of the
sensitivity level's available i n the sel eCted

one or npdr;gggﬁ) m;ﬁ% Hféyt&gftgé‘é?ck?%r%g%# ﬁilgg\?’ergds dlrlréﬁ{y ¢t r&gi{gil'}g%ket
r tion

s 0GR b PP TR e P L S, or
#15 1168 602. 0 PATENT e
cxampl éé%‘%@é‘yﬁﬁ‘é"ﬁe%ﬁ ag%"&? 5104 o P N} @800 BEpefitivity curves,

ast tmo portions. Then ne of the one _or nore

such as &e@%n ofitwticad PERGyEes 4 42 a%EIQetl isidetspmpngdl o The getezgyination may be
versus a plurality of data packet signal power |evels

made by Brstizelasting, hasp ¢l dea padket signahbowempeals assodiaed with e at least
recei ved packets. For exanple, a sensitivity curve,

two porgershind shetrtwnberip/pack@ 4 trafisnfitt€d inkack ofghe at lgaso tyo pértions, one of a
sensitivity curves, such as the group of typical PER

pluralitycefiprésonk@dctod dith Gructures.STishattrs 1wtah @admbdite cdat&lynettddalata
may be nmade by first selecting, based on the data

packet siakehayHeddalpaaue thel seMeles pRSEaSinai@idiatd $thictdi€toAdetermine one
| east two portions and the nunber of packets

of the oﬁé &asre bleslided ofagitc Rl phdk@t @tork 8BSPHRYD VAL 4 MOSlity ¥ Rlata
a plurality of pre- constructed dat a” structures.

ket ste JNe {sal nunber of correctly received data
pm}etsﬁﬁﬂpt sﬂ%ﬁgls may be conpared to the sel ected

[0032] pr e- %%S 11?us¥r?%sg tacﬁ'gr[&] cr1 rn? atlo d%ltﬁ’ac% atmgt%P§I386 fé)tl es

one or nore ur a 'es 0
at.a packet . si

measuripig é?%mvvet%&vfi afp@f%% @a%?wy%%%’r%f%%eran FrGER P h ahoHhSE

descri bi ng an exanp a met hod 300 for neasurin

embodiggnfdiesein, dasgrivedy | heg &Ptaé’aaé?f 8 EpAl E%eEtY eE it enpIH KAy chepacgisti

accordance with another enbodi ment herein descri bed.
defined ¥} engjer rgorgaduealitiosi(gaathe gwppof BipicahRER caans {93 of KI(. 1) of

characteristic
expected packet error rates (PERs) versus a plurality of data packet signal power levels. The
method 300 begins at start block 302 with the transmission of a plurality of data packet signals to
a data packet signal receiver. Processing proceeds to block 304 which includes receiving the
plurality of data packet signals as first and second portions having correspondingly first and
second ones of power levels of a plurality of data packet signal power levels. The first power
level (e.g. -72 dBm), corresponding to the first portion, is greater than a predetermined power
level (e.g. -75 dBm), and the second power level (e.g. —78 dBm), corresponding to the second
portion, is Iess than the predetermined power level. At block 306, first and second PERs are
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defined by one or nore pluralities (e.g. the group of
typi cal PER curves 102 of FIG 1) of expected packet
we@eoon3arat es (PERs) versus a plurality of dat aP@EUE®D6/021190

si gnal power |evels. The nethod 300 begins at start

bl ock 302 with the transm ssion of a plurality of data

packet signals to a data packet signal receiver.
11602.0B100¢€ssi ng proceeds to bl ock 304 which includes pATENT

receiving the plurality of data packet signals as
comput{adnc{:l sERdin38S MR%r RNl 's&%ﬁld EQMOHQOF&IE pESARN I REkiVed %age?}gacket

second ones of power vels of a plurality of

signals. E%Sge%gqlg E'gg %k cBEU&S bio@ﬂ §b§ Whﬁﬂqnglﬂtxiegtc?@?%@{gpﬁag %ﬁ%‘c and second

, corresponding to lon, 1S

comput&%%?ﬁlgsetéﬁtapr?s%gr?%igé gngegto %%q%%ﬁo&%&rmee]%lgl}ragi_ igsl_ 9%6%8%‘}?& gERS (e.g. one

corresponding to th econd porti is less t e

OF mor eﬁF‘&é‘é‘f‘&Wﬁé %W%E’Pﬁ] ‘3‘9 &l ".uP/Q? tm%@EE%GB‘EVeF ?5% ?p%wto
second PERs are CH CAGO #15 11689 111602. 00. 0013

determimenthefyst £ib appuptehing §pive dprdhe peraputed PRRs.For sxamplg, sequpniied PER
portions of the plurality of received data packet

of 30% &irgrmmriton dbpedetssiangmitied iy ppwed devebolbt76ciBr3 a8 svbgrappted PER
i ncl udes conparing the first and second conputed PERs

of 3% féra otioresfiyaniditntgansmésedofith hpowerdewat ofrsided Brh umagl idingsthe group
of expected PERS (e.g. one or nore sensitivity curves,

of typicilMERexa Nl 102 toi BTG 19 dptehint ypbasamaekhecaivee 0AFIG 1. At block
FIG 1) to determine the best fit or matching curve

310, thelBEthé 80T Wit S MRS m i se SNATBI Rovide SR @AITRER 8id

30% for a portion of packets transmtted with a power
sensitivitf¥§dkif - 76 dBmand a conputed PER of 3% for a
portion of packets transmtted with a power |evel of

-74 1S ' :
0031 7 g 0 LR 8 LA RS 3R

FlI.G \ q% ck 310.. the method 3 eg?§ ] th
A tis e i RS s DR o B ot iy oo
and sensitivjty t i 0g. %9033. In an alternative
preceteiBie RIS (e PN U8 By PR al Lo lovel (.-
transmtted. A first portjon_of data,  packets is .
78 dBmy pelaw the predeterminedqagist lqvel, and ¢ hing portion 1§ Bagsmified, apprqidmately
predet erm ned power | evel ée.g. -75 dBm, anot her _
at or equpd @ the pradstetpiapd pewerdeveht PERpaigepmpuipd for(the frst, second, and third
portions. The three computed PERs are then compared to find, e.g. used to match or best fit to, a
sensitivity curve of a group of sensitivity curves, e.g. the sensitivity curve 104 may be a best fit
or match from the group of typical PER curves 102 of FIG. 1.
[0034] In yet another embodiment, more than three portions, each portion with a different
power level, of data packets are transmitted. PERs are computed for each of the received
portions. The more than three computed PERs are then used to match or best {it to a sensitivity

curve of a group of sensitivity curves, e.g. the sensitivity curve 104 may be a best match from the

group of typical PER curves 102 of FIG. 1.
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78 dBnm) bel ow the predeterm ned power |evel, and a
third portion is transmtted approximtely at or equal

w0 2006h307p2 edet er mi ned power |evel. PERs are coP@uUsa6/021190
for the first, second, and third portions. The three
conputed PERs are then conpared to find, e.g. used to
match or best fit to, a sensitivity curve of a group

11602.000018€Nsi tivity curves, e.g. the sensitivity curpergQp
"y be a best fit or match fromthe group of typica

[0035] PER ﬁéﬁl P&%@F%fc%lgljé %%)(% #oviirQ%gﬁ%xaﬁhalé’ &tta BROMRRM sequence 401

enbo Fee portions, each portion

ith di f f t. I I . .
o thre bty A B PR0p e bt e LD BAG Gff F ebodimen
an three ¢

ori e S B 55 B SR BRI TR o

curve of a group of sensjitivity curves, e. .@%?e .

example,ghatrspacketisignaAf has 2 pawerlgvel 403 OBWOW@EV '?'r refpve to
group of typical PER curves 102 of FIG 1. .

referenceQMivGAGRIED 1 &1a 1686 sighalbé. 160 200 vs: PATENY of eexsgyimately +2dB,
illustrates a chart 400 showi ng an exanple of a

and data backessiphdl @d6 haqumvee levell413f oftahprsinasels 6 ¢Bi vidiegequgnce 401
packet signals 402, 404, and 406 in accordance with an

may be tRHaticaRMFredtai@ined dember dfeithes taptoids teniloviifferitdatagaeket
dat a packet signal has a different power |evel. For

signals t2%EHREE to HaliRe PASHRketSiARlecdiO&. TS, anRque huinbuedf dddihacket
of approximately - 1 dB (relative to a reference power

i | i id3airst JRBNEN ofl daraglaciél Gignals at

mgndsn%ﬁ%%ﬁ%gg%@ﬁgfgﬁgh§EW§B?Q§E%6%§ta packet signanZOG h§§
a_power | evel : Xil : ionl ket sienals

1 a8, o e R Ronl 5 ond ool o PRAE AP B il o Dt pcker sien

of tinmes to provide the plurality of data packet

signals transmtted to test the data packet signa

receiver. Thus, an equal nunber of data packet sign '

[0036] nay gderagsaiting deyics May NEH Bmc}ucp SYi& a{;(gur%? gl\lla}n 88%51%!16‘? power
first portion of data packet_ signals, at, - % dB, a

level or graplifnde ploronpesHiGT pagkgts angqgépog isa}ﬁiaa[tlgn djmes Setysen Rarkety, as
third portion of data packet signals at-4 dB., [0036]

shown by liee ¢xeppbneftHIGng Aveprreachefpr prhiqyingsush guigk andjifcpraie power
accurate changes in the power

level changes in consecutive packets may be to scale a baseband representation of the data

at—4 dB

packet signal to produce scaled baseband data packet signals. The scaled baseband data packet
signals may then be converted and transmitted. Each scaled baseband data packet is converted to
a data packet signal with a power level associated and corresponding to the scaling for the data
packet. In this manner, consecutive data packet signals with quick and accurate changes in
amplitude or power level may be produced and transmitted. The use of an external attenuator, in
this case, may not be required.

[0037] For example, the baseband representation of a data packet signal may be a digital
representation of the data packet signal in the digital domain. The scaled baseband data packet
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| evel or anplitude of consecutive packets, and for
short separation tinmes between packets, as shown by
wo bweaseaspl e of FIG 4. An approach for achi evPemyUusS20061021190
qui ck and accurate power |evel changes in consecutive
packets may be to scale a baseband representation of
t he data packet signal to produce scal ed baseband data
11602.00@6ket signals. The scal ed baseband data packet pATENT
signals may then be converted and transnitted. Each
: t Al I
signal nBE By 8 e dRE CRAIRIRIEHA" A Brsf CULALE! L B Fonal may be

o AR RS S0 58PS} | B

'S
o, R U T iR A R BTy | BBk

. xternal attenyator, in this, case, nay not be

scaling fagignier&e4.7> fmsgawenﬁoﬁw%@éﬁ%Fiélgﬁﬂéfaeé@ébﬁﬁtsmh and when

_representation of a data packet signal may be a .

multipligg gx yeilanptbpy dislevenbicpling f8etor 1. B3t WMap Rrqduee s hiidspalpdydigital data
the digital domain. The scal ed baseband data packet

packet s@HRICAGE fr$t5scaled 8iitalldeGOmn ek spakwIRaTENTertdddry digiga)-teyanalog
a scaled digital data packet signal. A first scal ed

(DAC) dbingérterimayatradyra cheedatspagketlsigmaly4Beof HilG ddicEok fecomi dnlde¢hird scaled
digital representation by multiplying the digital

digital dafpacieet Bigahls heh Yordvegedby thg JAC by, cofregpondinglydroduge the data
factor of 0.5. The digital representati on may be

packet siBHalsi4okiafE 408 o BFId. U G016 BAta Pt 6N SLG20104,808 400 méy bé O
produce a second scal ed digital data packet signal,

transmit?eglgats‘ggtsg gzglhén'g? ?’{F)ddap&’pa}fﬁét sRRK e M dRh AR TFors6Rlgt BY the data

may produce a third scaled digita

et signal. The first scaled digital data
Imdmt%%%ﬁ§¥gg§§nal when converted by a digital-to-anal og

o0ss) PO GNEE LB SEHS S5 0 PuB RS G Al i
) acket , signal s when converted by. the DAC .
signals {35 FeSfYGh HRHBRY DO BRT LS PREOBAIAN SRR TEe dhdes Tipgoaled

and 406 of FIG 4. The data packet signals_ 402, 404,
basebang dgtaspekarsignpls may dperherretaigvedsivon dheomematyy, when dgsiey. an

data packet signals in the RF domain for receipt by
convert¢cdhanddransmitted k & asplignadtive embodiment, the scaled baseband data packet

signals, e.g. the first, second, and third scaled baseband data packet signals corresponding to data
packet signals 402, 404, and 406, are stored in a memory of the transmitting device. When
desired, the stored scaled baseband data packet signals are retrieved, converted and repeatedly
transmitted for some predetermined number of times to produce the transmitted train or plurality
of data packet signals for testing of the receiver under test.

[0039] As described above for FIG. 4, there may be three portions, each portion with a
different data packet signal power level. In an alternative embodiment, there may be two
portions of a plurality of data packet signals, each portion having different data packet signal
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[0038] The scal ed baseband data packet signals for
producing the plurality of data packet signals for a
WO emeilgB2 t est may be stored in a nmenory of theCT/US2006/021190
transm tting device. The scal ed baseband data packet
signals may later be retrieved fromthe nmenory, when
desired, and converted and transmtted hi an
11602.08ldogz nat i ve enbodi nent, the scal ed baseband dat  ATENT

packet signals, e.g. the first, second, and third

power l&%?sl a9 Q@qﬁﬁﬁ@h@bl%tmp@ﬁiﬁ9 anﬁlcﬁ%l%‘ifa&@é@ QB 19 di Perent

data packet signals 402, 2404, and 406, are stored Iin a
power lS el [e% th(l)lfs Hzlg %as eg %rﬁgtafgﬁ‘]% ggggrg(&% t}é}?g\ﬂ)a bﬂs‘? qn yglj'h%other

B 1 T S T
e R TR G

. descri bed above for FIG
include gpre thap threcpacketh speh g wf%rﬁntaoomef %eé(?fé ﬁl%d @aﬁ aroea%q( when
signal power level hi an alternative enbodi nent, there
repeatediy frapranitiolh myse thian the threegogions.al ity of data pack et
signal s, each portion having different data packet
[0040] si gnafIGCHGAGaIe A BlobB 8itaglabi 60dh SAMPEIE aRAST B)§Termp 0@ configured
| evel s. The sequence 401 of FIG 4 may include only
for meatusingpaekstivty lewd bf atata pdiket dped (DPOWweceile\b6L of adelvitdwisler test
produce, when repeatedly transmtted, the two

(DUT) 50 i @R$be he cXKithanBé DEIT ahotie ey recdif@rs02 '®Yas BEoOWIDINEFIG. 5,
than three portions of a plurality of data packet

{ {
the DP%egﬁg%r%gggﬁg?meg\%éﬁa@ %Eéel\fvg(g%lsjs‘girr] Qﬁe ng%ipég%l:grlaﬁ?%ﬁ%a that is a

separaté Y Wé}dqr%eve thE IT%E'T E&{ Sfhd} géte?m Wﬁ@@ﬁ% a?ﬁar%ngqn% ﬁg\%}et, ¢.g.a

us pro en repeat
vector shgnla gerr?grta 053&%825@? pa fs%b rnté%% glf% aig}y (gartrapPac[<gtos41Ir gé&eceipt
conf i, neasu a sensi,tivi
by the I?fyeisfgﬁe%frr%gz &a&eatn?gafe,iﬁﬂ? b5 e fsesh Padarpuon %‘6‘%‘%%505 allows
devi.ce under test (DUT) 504. |t na be the case

for trangrpigsion Af thppluradity %P@%t@ear\al@rfrmz tr ae%mlgel %Waﬁﬁhq \GSG 506 to

FIG 5, the DPS receiver 502 nmay be di gi tal signal
the DPSyieerieas $67- TISmnsatissin medum A3 Rrayeh‘rqéve 2 Wired pswigeless

connection.

[0041] As shown in FIG. 5, the VSG 506 includes a memory 514, a digital-to-analog
converter (DAC) 512, and the transmitter 510. The memory 514 may be used to store scaled
baseband data packet signals 516. The scaled baseband data packet signals 516 are retrieved
from memory 514 and made available to the DAC 512 for producing the plurality of data packet
signals as discussed previously for FIG. 4. For example, the scaled baseband data packet signals
516 may be scaled digital data packet signals that are input to the DAC 512 to produce the
plurality of data packet signals as transmission information 518 for transmission by the
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separate conponent fromthe DUT 504. The test system
500 has a transmtting device, e.g. a vector signa
w@emensnrsz (VSG 506, for transmitting a pl uraP@T/ysSmwhe/021190

dat a packet signals for receipt by the DPS receiver

502 in testing of the DPS receiver 502. A transm ssion

nmedi um 508 allows for transm ssion of the plurality of
11602.0880%3 packet signals froma transmitter 510 of tIpaT¥dG

506 to the DPS receiver 502. The transm ssion mnmedi um
transmithd &1 0raRithed aahibdset & ddongiletd ket Wf k&l asANN B&th hQeket 519195@-51 6

As shown in FIG 5, the VSG 506 includes a nenory 514

may be oG thalmdn@rp5 84 £F u%ﬁVg%ﬁEﬁflné %‘B}urailtg of gtgg PI&JI’(@t mgnals If

transmtter 510. The nenory 5 be” us

only a sip§zed i§ SoRASAR %‘ﬁ%egﬁts@alg@ﬁgs%f)arﬁé%%%ﬁké Js%%m]ﬂb‘% nc%er Sverted into

baseband dat a packet signal's are retriéve
the data g? 15&2134f0ﬁﬂgns g@f 11 %r {)?a P %nas%nét?edt A é%‘ G 5le§i1 Igmépgr of times to

ng t
revi G 4 For exanple t he
pnxhwe%&dﬁ%%ﬁ ]ﬁgﬁ@'aégéaﬁﬂ%?gP g8lynal s 516 may be scal ed
digit signals that are input to the DAC
0042 59" e ﬁ?&a&% L By 1o pobeamas the soeRishingnpfal ks order
transm ssion information 518 for transm ssion by the
to receivetiieisgasmitied plurglyy of datg pacissiguals FwTEmatian mmsbe theethe DPS
510. Either a subset or a conplete set of scal ed
receiver §g2% @@aﬁﬂarafatcampa@dnéfr ony the BILEL YHcanddlye DY TsI0d mexy provitibepecial
menory 514 for use in generating the plurality of data
drivers tp theld@ltS wicgine 592 té maddiy tlee seddee 502 & Stokad: lididfnSubest
of scal ed baseband data packet signals 516 once
waiting ooasedvet theltestneqguenbeotigichetpacket signal s for
transm ssion may be transmtted a predeterm ned nunber
[0043] of tinre® stt@atioh Whetssn b Bk REdds 3 bd éfsté%fhsﬁefd%%% tHeSeecfRl 302 is
packet signals. [0042] The DPS receiver may or nay

ready to Rbive Q¥ liflemb{ Be 85 58R !:ﬁr%%?ﬁér T ?Hch?on hﬁfrﬂé nAlQJt{geqrde%ge (c.g a

receive the transmtted data

golden c%‘dgH@tl showd HPFI% %g?ay Ne IR, ll? -eslga%ﬁl ﬁlﬁ%ﬁ%ﬁ%&%% Ry \fct%{%o the

separ at onen rom

or 48, B 0, A A B s e

the VSG%%@%&HC ngSSIO% rg(l) 2 rate ’ﬁxe test sequence of packets.

[0044] In the situation of a link, the DUT 504 acknowledges a packet received, but as
long as the VSG 506 does not transmit while the DUT 504 is sending the acknowledgement, no
problem should occur. This may be easily achieved by inserting a gap or space between
transmitted packets to allow time for receiving an acknowledgement of a previously transmitted
packet. A standard or a specification normally specifies the minimum interval between packets,
e.g. the 802.11 standard specifies 340 microseconds as the minimum spacing between packets.
Thus, by inserting a spacing of at least 340 microseconds between transmitted packets, an 802.11
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waiting to receive the test sequence of packets.
[0043] In the situation wherein a |ink needs to be
w@2gioahsi’shed before the receiver 502 is ready POI/US2006/021190

receive, the Iink my be an asynchronous or

synchronous |ink. Another device (e.g. a golden card)

not shown in FIG 5 may generate a |link-establishing
11602.08®quence of packets to the DPS receiver 502 to PATENT

establish the link. Once the link is established, the
DUT 5040k &h@ikbs 4R hisbden@d i tolifg VEie Y 50 it 31 B}L R 1o

generate the test sequence of packet s. In the

acknowl%ﬂ%el Vesgx%ugﬂedafoi e{&l&etsh&%n@@d 504 aCk”O‘M edges a packet

ut as ong as the VSG 506 does not transmt

[0045] whi | eAﬁQﬁ [TIalve ":fo USIIllﬁ an> ernarﬂ%evw s%gllfn §0%9 A éo es&?ohsha

problen1s oul e easl i ev

link s 14 f2 E“’ttbaﬁlf%%fﬁfl B R?éﬁ’ﬁ&é;@%%%‘% ?a&teﬁ%n paghok”

. previously transn1tted A standard, or
estabhslﬁﬁ% SAPPRESHY @ﬁd%rt?rﬁ}e@U’g sQ‘é rcf fake thetRUTdPF Wﬁwgwdmk is set
bet ween packets, e.g. the 802.1 1 standard specifies
up. For gagmplpcthe ¥SCotemapsecnpaten Inleresteblishing Aeflupenamdeackets in
packets. Thus, by inserting a spacing of at |east 340
accordapdecyitisthe 8A2S | endedty fakathe 021 dP PR &eeing; asaymB@2 libk is
CH CAGO #1 5 11689. 111602. 00. 0013 PATENT DUT 504
establisleedls Uifies triisenittingkthelirksesreblighndg feguendeatipadkets]the WSS G 6
sinmply ignores the acknow edgenments returned for

subsequp@bK@snSratds aRs fradshe the t@&éké&ueﬁae &f paekdiato tHEDPY rétiveg 560
external device, such as a golden card, to establish a

[0046] | i nk T%o IRtholisk8y bt Asp1iNTo &Qnd Q)eﬁwéehrﬂ'fe linkD& 1a¥§H6hind 6

may send an approprlate Ii nkest abl i shi ng sequence of

sequencP @Fﬁ&ﬁ(éts t8a F}ﬁq ngauéigsé otfgaék%{ﬁe Thl eﬁr%t aﬁtg Esnost%pg the VSG

assum ng a Is set For exarrp e,

506 wheéfB¥e FGHEE %tf?ec‘réllve{l Hé%ikg‘% ts%%% lt(zl_lh gga?‘ln ‘1"516 %f Ea%ﬁ%i%& in order

I n accor ance W

i abl i sh
toread i g ke g RS g f%%‘?ﬁ@@@ﬁo@aﬁgﬁl@eg%? 506
brichy ESG4o6 § WEDIEBSoT ShUBHEANGR HpkaR BPEs CReipecometion s

recei ver 502.
established ensures the VSG 506 to be the master of the link. Thus, the transmission may be

stopped briefly to read the number of correctly received packets from the DUT 504 after
transmission of the link-establishing sequence of packets. The total number of correctly received
packets after transmission of the test sequence of packets may thus be adjusted to take into
account the number of correctly received packets received from the transmission of the link-
establishing sequence of packets.

[0047] The other method discounts the number of correctly received packets from the
link-establishing transmission of packets by knowing the number of packets transmitted in the
link-establishing sequence of packets. Transmitting the link-establishing sequence of packets at
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[0046] Two net hods may be applied to distinguish
bet ween the |ink-establishing sequence of packets and
w0 bwotiags2 sequence of packets. The first met hoRICTiEE1086/021190

or stops the VSG 506 when the nunber of received

packets starts to increase, e.g. the link is

established, in order to read the nunber of correctly
11602.0080¢3 ved packets fromthe DUT 504. Stopping the pPdSENT

506 briefly does not create a problemfor an

an incre_@&aﬁ@) %Pﬁ@ﬂsanh'apg 1RRst POREBR bitate REN IR YIS s % RBM8 &1k és@ﬂ)llshmg
'S stab i shed ensures the VSG 506 to be'the master of

a link. ’Bll;‘ee K} WSt h@l{g&t&bﬁ@gﬁg})&}g& nam?sxqusd é&geﬂgfﬂegewed by the

O read e nu correct y recei

cke s f.ro 4 after tran M _SSi
DUT 5% e b pdle ?W&D@Taﬁg g or RISk Al o et B
er of corre.4 recei ved packets after
transm“?‘l“& LSPBITES © pﬁ%kettsest sequence of packets may t hus
usted to take intq account the nunber of
[0048] cor r eJE hq yuatiereyheginghe ik need dte by gefablighad tsesynchronous link may
transm ssion of the |inkestablishing sequence of
require prtskearsin thebaltipg Fhibe tekrarssian hiode | S%cﬁ?ﬁntlioquér PR With
of correctly received packets fromthe
ordinary skilk iretht atslchs basily identifyspticss irpihe bifik perdbad st wolyick travimggion may
t he nunber of packets transmitted in the
be stoppedrakid estaatel indthionglosiag|theniak. Sfoppagkkd sansiiisivarbrietly then
the |ink-establishing sequence of packets at
reestablﬁhﬂngmd%ﬁealolﬂsﬁg&qﬂéﬂﬁ%ogﬂ HeQlrdlaftdl Nﬁnﬂ@tahmﬁsﬁﬁ@&e thodern

power |evel and at a | owest possible rate al nost

VSG 50%' 1%8&e§ﬁ&9@ﬁﬁ§nﬁrﬁerﬁ§lto§*&ﬂeﬁﬁl ied élgﬂak The known
nber of 11 nk-establishing packets, all assuned

[0049] C°r ' ek 'aMel{lEt‘P\%' %al’:’ﬁ/tot %sMnga%%keMdlﬁ@reg%eE’%ﬂ may be

fr e total nber of correctly received pac

taken to[ %@%rg?lte{f% élseg}:si t% Pg%ett he, Iil:ll’el > E:lthe ﬂ1 “?Pu%esﬁgsmp grcla‘?eil 3f %data packet

nee

established is a s nchrono
signal rECE T (2 PRI AR FomSE 1?‘%#1%% Foeir D egpued ol
506. However, persons with ordinary skill .in the art
number o Rorserly|rgoci ediperlsejs ticerslales e the e ARISEREY de6l vghout
whi ch transm ssion may be stopped and restarted
significgyitiyHoereasingstha éest el Tﬁ«altesza@pfp PPRjoRdhranp S frirgigod fest packets at
briefly, then
the same power l%vel (so no change to the transmitted packets), but modulated differently.

Instead of transmitting portions of packets with each portion having packets at a power level
different from the packets of other portions, each portion differs from other portions by having
the packets of the portion transmitted and received at a modulation different from the packets of
other portions. The use of this approach assumes, though, having a system or receiver
supporting multiple bit rates, e.g. like the IEEE 802.11 system.

[0050] Please note that the term “bit rate” may be used instead of “modulation” within
this application, but what is sought by a change in bit rate or modulation is a change in
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reestabl i shing the connection subsequently, should be
a relatively sinple task using the nodern VSG 506 in
w@eweast7’son wWith an internal or external tri ggeCT/US2006/021190

signal. [0049] An alternative approach to transmtting

packets at different power |evels may be taken to

still achieve the results of determ ning either the
11602.00t00¢3 sensi tivity level of a data packet signal PATENT

recei ver (e.g. based on matching conputed PERs to

sensitivey BESRA AREBEh 10Weriflg BRBAULR I dybalt A %ﬁ{m%’g better sensmVlty,

correctly received packets that correlates o the true

better séﬁft‘i%itgl iddt I)ﬁeée@é’aﬁj 1@ ol ﬂ)WeBh ¥ ral D OFED Ilgtg could be

t ernative app oac transm

loweredtté %Jaﬂsn%ft m ?%;é v? ; %lf %Ec ?tleég Qan Wé{gﬁ) Qﬁv%e rtheI r%%‘a‘(% lfng 8t101’1 may be a

ansm pac
teg@&raér@&rerw LSRR LD,

| evel rent f packets of other portiaons,
[0051] each %ﬁr?. istigiest lop am@w&%lﬁé? hhopinman Gynmiaafygt amegher
ackets of the portlon transnrtted and received at a
transnu&esioqg

feance RO Hpf thesecapsepytyin napketyaldk 62 & angk 639ip @gcordance with one
portions. The use of this approach assunes, though,
embodifignti digythas eagetin wpirast ioddGvé rthesnhm@o;pnsengtwnpapkqj* €1 620, and 630
rates, e.g. like the IEEE 802.1 1 system [0050]
each haR} wbstentiaiﬂtyehd: feate fidweer leyelyblthdath tsatae$miveyt abdreosieed at a different
i nstead of "nodul ation”™ within this application, but

bit rate. i tex aripls Pal@lotigdyach of RPYEket6 0] 620, ah@ 630 havRaid AtdeGimber of
is a change in CH CAGO #151 1689. 111602. 00. 0013 PATENT

bytes, pBekasé 10 1Y krtaisrifte®M he M haueh dOWRHEIDNE dift§ek fi;on'i HeGrall®¥ission
result in obtaining a better sensitivity, a better

time 1nt§ﬁ51365b'f811 ﬁa)ékét%Zﬁ%hléheﬁ ﬁﬁﬁe@éﬂb tlenOia El‘gﬁ]strﬁ%g rL{u?aninterval 60 for

ovverlng t he rate. rate cou ower e

packet é39 tf"%na&&m% dﬁ?er t?mg ﬁqvt\&(lal%ﬁo %10 Cl¥?18%5[§ g? %pﬁ e Bm%e 11?t§1£v’é11 650

di fferent
to 48 %%grf?\? 1355 iR o0 %ﬁé"ﬂgﬁsﬁesfr“aaépr@fé@ee poppscREFpRakets §10,
rt 60 how n |l e of yet another
620, an‘f ?%ﬁ?‘t 'Bsga@ga%‘g?r eveh oyt Bpnommiedand arrebied of differsat kg rages.
, 620 and 630 in accordance with one enbodi ment. In

[0052] t hI s Towically; whidepkepingtthe rpver &gvelgthe sapae fos trapsmitted packets a

consecutive packets 610, 620, and 630
sensitivity (e.g. a PER of 10%) may be found corr espondlng to each of the bit rates for the DPS

receiver 502. For example, the receiver 502 may have a sensitivity of —75 dBm for receiving
packets transmitted at 54 Mbps, a sensitivity of <78 dBm for receiving packets transmitted at

48 Mbps, and a sensitivity of —80 dBm for receiving packets transmitted at 36 Mbps. If the
power level of the transmitted packets is set to —78 dBm, the expectation would be to receive
most or all of the packets transmitted at 36 Mbps, some of the packets transmitted at 48 Mbps,
and very few of the packets transmitted at 54 Mbps. Thus, for example, the DPS receiver 502
with a sensitivity of ~78 dBm receiving packets with a power level of <78 dBm may be expected
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each have substantially the sanme power |evel, but each
is transmtted and received at a different bit rate.
wo-o6a3Espl e, al t hough each of the packets 610PCBES2006/021190

and 630 have the sanme nunber of bytes, packet 610 is

transmtted in the tinme interval 640 which is

different fromthe transmssion tine interval 650 for
11602. O@Q@llget 620 which is different fromthe transm SBAPBNT

time interval 660 for packet 630. For exanple, the

to recelv!é' [f%rf il/ﬁ? e &gi tt%ﬁ%gi@@'\% %W[@;!) ﬁof 0P MR Srandniifed 4R Mbps

e tinme interval 660 t

and non%%fol% I%(akeg%%anﬁnétte a% tS gwg bPiR %Btpla&getfﬁ?&gﬁlgt?ed?% would be

power
nsmtted and,r. eda fferent .pbit. rates.
expectec{t@%gﬁacew celérpcftgy 1?5%ir?c§1vl%é% a8 %Sltb%&??f —|7g\§1§|m~tlﬁtehe
S oo N 54 o Syt AL B e

bit rates for the DPS receiver 502 For exanp
packets wewldibg skpestez! tadp repsived gorsesHyi i the sepsigvity ?%the B?ﬁef%? 562 s
recei ving packets transmtted at 54 Mops, a
better, egerffl dBmyj gryaterf thaiy 9QEithé 300 tr@@mmndmgcmwwlé be expected to be
transmtted at 48 Mops, and a sensitivity of -80 dBm
receivedfodfre¢tBe dintésnigg ppbicality of tha NS et avbra 023 Ghavdppgputddftotahmimber of
power | evel of the transmtted packets is set to -78
packets %Bé'ﬂved Efredip BohBdonprvdetrdinge nhebea@aviestywatsmiteddtrhnsmitted
of the packets transmtted at 36 Mops, sone of the

with porBBEKEIn3mi s Ol & ik bit $at549 RSy LRNAIIYEEY fok ¥¢naff thid BPS
packets transmtted at 54 Mops. Thus, for exanple, the

receiver B 0. Fﬂ&%ﬁ@&ef 84a \M\A}f%e AscdtH §ddtléa‘(é h¥ dﬁ'ECUO?l%f ‘éﬁfﬂge and/or the rate

receivi ng pac a power |evel -78 dBm may be

of chan%,e AR sensﬁlw lfﬁécf\%%dlﬁpé &6%?1361% ]58)9 O%hlg ang pékgflt gs’%ﬁbl\%rsn?lgb t(()) the end

eceive pac ransmtte
ackets t spitted at 48 Mops, and none of 100
resultacg%?&'&‘gg%&telpé?f?ﬁﬁ‘ff[@g}'g‘]t 54 Mops. OF the 300 packets
ransm tted, 190 woul.d be expected to be receive

[0053] cor r dbshoyld e QW@TSF(}Qgé{%‘SC 8@8’6 g@ aé‘%‘?}@?rtsfr\ﬁsﬂ? gia gropp of

dBm |If the sensitivity of the receiver 502 is poorer,
test pac]@tsgnay lygreggﬁ?d,tt]pﬁéqqsq paekets trappmitsd vwith the samgppwer level but varying

transmtted packets woul d be expected to be received
bit ratescandrvdeni rgceived tytthe DA saeiver $G2, ghe toted npmber efwerrsgly riegeived data

better, e.g. -80 dBm greater than 190 of the 300
packets hfagibs mumpadd pag ketistemtinédnuntbeex Ae divsttated bp éhe above example, the

total number of correctly received packets may be closely correlated to the true sensitivity of the
receiver 502. Thus, the direction of change and the rate of change in the sensitivity of tested
DPS receivers 502 may be tracked by tracking the total number of correctly received packets.
[0054] FIG. 7 illustrates a flow chart describing an example of a method 700 for
measuring a sensitivity level of the DPS receiver 502 in accordance with an embodiment as
described above. At block 702, the method 700 begins by transmitting a plurality of data packet
signals to the DPS receiver 502. Each of the data packet signals has essentially the same power
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received correctly. In testing a plurality of the DPS
recei vers 502, the conputed total nunber of packets
WO emeitsga2 correctly from sone predetermnm ned nupdEDSD6/021190
packets transmtted (transmtted with portions
transmtted at different data bit rates) may be
coll ected for each of the DPS receivers 502. The
11602.000013 ect ed data may be used to indicate the dir &ATENT
of change and/or the rate of change in sensitivity of
level, buttehkh it @ahs@elitePS atdcatedione bDa.leabhive diffdrenelsititatesios putions. At
simlar to the end result achieved by the process of

block 704, ﬁ@-DliS reL80&3H02 Irkcest ‘t’deq)hbﬁht?'mﬂ%ﬁdnﬁi&dd 4t0 phdKResigidy/ eAt

fhat a single transm ssion a group of test packets

least two PBfioREof" tﬁ@ﬁﬂu asigj{ of da pRRE: SRAGIQSrebdidhs @&cthgﬁﬁt;wi]dﬁ KRidgRckets

ane power but varying bit rates, an

with esseﬁt@a@lsr etPéet %npe?’/pe tvp:? légglsdf;ht%jﬁ&lye oefég‘gcr%{/éa re BARG e Pkt the

celv e conpared to a

same bit %{ et etl eﬁtg r[Fe{ran ASsshoI Iblilts‘ra{e otfg)??lgy Jﬂ%oﬁ@%}yo?tlon At

a corre recel
s o o L L P G s v
ke s S s o, LA B BB el

the total number of correctly received packets. [0054]
received packets 5 dopipgesdrie p peedgteringd ewabyr. dbe BPSHRFRYVAR 08 Rasp &
of a method 700 for neasuring a sensitivity |evel of
sensitivity teet iDRE® totemimirer 060RTdcHy aesciyed nanketswi ¢dvahie agirathr themtthe
as descri bed above. At block 702, the method 700
predeternfiegl manbey, or falghe sdnsitigitatept athalvisey Aobladlt’a0phe kest result
signals to the DPS receiver 502. Each of the data
(pass/failp@fakBé totdl @0mbsr dfasrresisemtdiadd packdicars abde poaikble to the tester or
CH CAGO #151 1689.111602. 00. 0013 PATENT | evel , but
lmenandgﬁggmhgdygggﬁagltted at a bit rate of one of at |east
two different bit rates or portions. At block 704, the

[0055] DPS ﬁl%‘fl%k[&%&tléé)g’ﬂ o%‘ﬁﬁéﬁfe bid&ﬁ 708 Hedbial ﬁfulﬂlgerto&'é&?éytlgltr&@wed

dat a packet si gnal s east two pOFtIOHS of

data pack%l slilén%lls i8S se%,fto %@t g?hke sen Jh\qgﬁtls en (ﬁa(? f):aeoﬁ‘tg‘% Yﬁgﬂ re%@lgg The

avl ng pac ets W €  sane power
o et PR L GBS0 LR By Ao
710, the %B?ngt&ﬁhoef t}tg&r c?egg glc e‘é s(i)gna recelrvglrt a%d%r ‘ce%’frjl gg&%ssarg ];ett?rggé to the user or
tester.
[0056] The method 200 of FIG. 2 may be more flexible than the method 700 of FIG. 7
due to the receiver’s ability or inability to receive packets at different bit rates. However, when
testing receivers that can receive at different data bit rates, an implementation advantage of the
method 700 may be provided in using a DUT communications device instead of a VSG. A
communications device typically can easily send packets with different data rates while keeping
the same power level. For example, a so called “golden unit” may be used in place of the VSG
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bl ock 706, the total nunber of correctly received
packets is conputed fromthe plurality of data packet
WG e@nabwe3r ecei ved by the DPS receiver 502. At PCDUK2006/021190
708, the total nunber of correctly received packets is
conpared to a predeterm ned nunber. The DPS receiver
502 passes a sensitivity test if the total nunber of
11602.08.8Ptect |y received packets is equal to or greateATEREN
the predeterm ned nunber, or fails the sensitivity
to generdte site patkes. villsegolddh valtagcallQan hbchh®Sd ouifift blver on a per packet
(pass/fail) and the total nunber of correctly receilved
basis, bupasietly sainERily Bl g RichlRioh 9e.t Natd 518Y) o8 vdsEick i
the nethod 700 ends. [0055] %igan a|t§§2§tf e o s
Thus the@BPRALIBIYhan@hg Me Pttt Qhife@epif finS Ak S61
recei ved dat% %agketasigﬁalseégéﬂ%é@u?g&gg@gP%fﬁgnﬁﬁ%%
transmit®8 PacMetsM herffvil i ! le BEeiver, The
PRI BB el B BEIEh Bl e R s name

a packet signal reteiv ass
-t he erm ned.sensitivity. At block 710, the
based "“2’2’2@?1%%9@%1@"‘ ‘6”?‘? e §8Vcl&% {n \éﬁ“g%*éﬁ O @ Ugngraissign gy gfneration

test results are returned to the user or tester.
souree, "‘ngbl’é]t THESELHEH Y0 of FIG 2 may be nore flexible
0057 t han Ege H%tho 700 of FIG 7 due to the receiver's
(00571 api | Hspoyfl be padsrsioed thaighe eetioge opBlck dtaad HIG T ¢emelserte
. bit rates. However, when testing receivers that can
combined.o edajeg s thgipbwer efindigiduallpiransmttesspackets toypd berelnged oN
) advant age of the nmethod 700 may be provided in using a
achieve gulgpiredsnaping c Hoi axaspliein the abnvstdesuiptibn af MSG6, A the portion of
comuni cations device typically can easily send
packets rpeeivedtas —§@ dBmoidé anend tokt recdiaddes —3hibe, REPUDAS by
same power |evel. For exanple, a so called "gol den
subtractingnl B offpywaefrdis e I6TMPpEghadf the VSG CH CAGD #151
1689. 111602. 00. 0013 PATENT to generate the packets.

[0058] The QBmERMeAL twd MBIL6@ MY Ql@@pfb‘%fde%@aﬁﬁﬁt %’%;RHE PRk
I &) y ehange

on a per packet basis, but usually can eas
increase thB@yARAKk&Hh & bj { iPEL ket :
basis. Thus ?E@éaﬁgygg%ﬁggf§%ﬁéné§%g?$ﬁglg??ﬂggﬁgmm”enome
- i eeni 3 h oyer out put t S for e
th i
in the waiEL SEER b B BHE el Gy Uind ISP b B g0
dynamic }’Iarl]llgg,%he gcl)']v&?erg&ly%eerl/aggé I"rm%b Oatl) %8 dIBt (?1 rann?gg%f 20 dB), but for signals like

those of IEEE 802.1a/g, 10 dB is taken for the peak to average of the signal. Thus, the VSG can
only effectively change power over a dynamic range of 10dB for a fixed RF gain. To increase
the dynamic range further in the test system could be very expensive (e.g. both for power and
cost). By combining the two methods of FIGs. 2 and 7, testing may be moved further up in
sensitivity (obtaining an increased dynamic range) without having to reduce the signal to noise
ratio (SNR), by increasing the modulation or data bit rate rather than lowering the power.
[0059] In addition, the combination of the methods could be used to test a gain step
inside an RF chip. For example, if the low noise amplifier (LNA) in the front end of the
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based on normally using a well characterized device,
in this case for a transm ssion or generation source,
w@naet1snrs2 t he nane "gol den unit". [0057] It sheci/tisi»e6/021190
understood that the nmethods of FIG 2 and FIG 7 can
al so be conbi ned. In doing so, the power of
individually transm tted packets could be changed to
11602.00800h8 eve a desired spacing. For exanple, in the ELOEMD
description of FIG 6, if the portion of packets
receiver Hag ¢wb diFtbrét gaiBs) tetBnsiaviey ¢ousd badsted atimitli thediigheghimind-tBd low
dBm one could do so by subtracting 1 dB of power from

gain. ThiskREud®eMBRS ush@Mdkamd Qg&ﬁ]in HRNBM bR gsih & phonet HEh e sovers,
i

may al so provide the ability to satisfy a need to

for examélg,gaf pZiaeis] r%ﬂég.BﬁéJ&gﬁcﬁliﬁgeﬁg}ggﬂr, AR E8uld e SYRERL "é‘witr}]l SNR

pose 4 IS nee to ensure noise Iin the

L

easily be fr%ﬁhgqe 1?1\&@% %itld\yi&lgl?fﬁé Spec}vxgef g?réggn% ;tﬁé‘l?}g :t}(l)e];_tlas?[ gﬁfl@s(bit pfés of
e pori RIS S oRF st RSB G IR o S

. range of 1CGdB for a fixed RF qain. Tg i ncrease bge

without lespnad the fogn gain it pwla receyerrewests. Sl By is geqeqtale: 3dpye as
expensive (e.g. both for power and cost). By comnbining

the test liite atawstivrsedrasderdinglyr [Peforming ths st wsing 4 Hipglergekeiraip hasgthe
further up in sensitivity (obtaining an increased

added addyntapiof shighitychste exbotibn hmedsn g leng tinpelisoecdaddo sdjgstahe YBG
noi se ratio (SNR), by increasing the nodul ation or

system galafia wWhith ¢a3¢ ehergainhaily idedntd vueljusng dnbhe power, [ 0059]
In addi tion, the conbination of the nmethods coul d be

[0060] USedAkfdnk¥sd manydaivintsdegthé BisbeEn@fits EscibePhertidrprovide for
exanple, if the low noise anplifier (LNA) in the front

detenninﬁlg%@{rué &ﬁm%}cl%@oif % %&ta]p@%t &%ﬁﬁqgce@&f QQée_?’ td30 bEREomputed
~recelver has two different gains, the sensitivity

' ' 1. | .
ot AL PR ATRL Rl UG 6L Ly O e
st S5p P A8 PAELH B R AR, TSR

scal I ng

... .have problenms with SN .
sensitivity curve %r a computeyim toteg numlb:eer of correctly received packets, for tested data packet

signal receivers may be accumulated and tracked for later analysis. For example, by noting a
trend or direction in the tracked sensitivity, e.g. a worsening or an improving sensitivity, a cause
for the trend may be found, e.g. the trend may be correlated to a change in the supplier of a
component of the receiver. \

[0061] The above detailed description of the invention and the examples described
therein have been presented for the purposes of illustration and description only and not by
limitation. For example, the operations described may be done in any suitable manner. The
method steps may be done in any suitable order still providing the described operations and
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(dependi ng on the VSG, but by conbi ni ng nodul ati on
and power, a 20 dB dynam c range can easily be reached
w0 poobhao7sest with |limted power variation. NatRCEHUE2006/021190

the test levels (bit rates of the portions) will shift

as the high gain LNA (best sensitivity) will receive

nost packet | evels without |oss, and the low gain wll
11602.000613 receive a few levels. Still, this is acceppaAlERT

as long as the test limts are adjusted accordingly.
results. R% {hgfe@%r@ Qohiin ﬁla&e%%ﬁatlt'ﬁé BHkeft i%'v&ﬁioﬁ cBRGKRY ahd Al Rob@Rations,

ded advantage of slightly faster execution in

Varlatlon%% %qﬂv&lgl\gl\][g ﬁ}ak i \*Jl?hn{f En%%g 91‘( b U8F g %gily %eﬁgg{ggpﬂ gles

case arn on nee

ng the many advant ages, the
dwdmwgﬁ%‘ﬁlhgﬁfgkﬁﬁgg?gbed herein provide for deternining

the true sensitivity level of a data packet signa
recei ver under test, or a conputed total nunber of
correctly received packets that correlates to the true
sensitivity level, wthout significantly increasing
the test tine. In addition, true sensitivity data,

whet her a best fit sensitivity curve or a conputed
total nunber of correctly received packets, for tested
data packet signal receivers maybe accunul ated and
tracked for later analysis. For exanple, by noting a
trend or direction in the tracked sensitivity, e.g. a
WOor sening or an inproving sensitivity, a cause for the
trend may be found, e.g. the trend nay be correl ated
to a change in the supplier of a conponent of the
receiver. [0061] The above detail ed description of the
i nvention and the exanpl es descri bed therein have been
presented for the purposes of illustration and
description only and not by limtation. For exanple,
the operations described may be done in any suitable
manner. The nmet hod steps may be done in any suitable
order still providing the described operations and

CHI CAGO #1511689. 111602. 00. 0013 PATENT results. It is
therefore contenpl ated that the present invention
cover any and all nodifications, variations or
equivalents that fall within the spirit and scope of

t he basi c underlying principles
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di scl osed above and cl ai med herein. CH CAGO #1S1 16 8
9.111602. 00. 0013 PATENT C ainms WHAT IS CLAIMED | S: 1.
wQo\20vetisios2 f or neasuring a sensitivity | evel ofP@r/ist0a6/021190
packet signal receiver having a sensitivity
characteristic defined by an expected packet error
rate (PER) versus a data packet signal power |evel,
11602.00001F i sing: receiving first and second portions pafTEAT
plurality of data packet signals having
correspondingly first angifiggond data packet signal
power |evels which are greater than and | ess than,
WHAT i®&6pAaVMEDdRy, a predeterm ned power |evel; conputing
fromsaid received first and second portions of a
plurality of data packet signals a total nunber of
1. A afettRdifbryméRaeny £ cbnditivaty RREKSa dtRdketsighAlkeceiver having a
determi ni ng, based on tﬁe total nunber of correctly
sensitivifyedHat ¢ RA s FnB@BY Bh )R pRckeP kst r%gpﬁgﬁ%rgﬁﬁhﬁgﬁu&t
sai d data packet signal power |evel. 2. e netho
Signalp@g&qg‘gi’lggmgg ifigai m 1, wherein said determ ning
I ncl udes: ef ecting one of a plurality of
nI.e- I truct.ures. . and, co ring said
recefl ARl BB BB o A B e B BnE g
to. said sel.ected .one of a plurality of e-construct ed
comespa BBt i St A8 patist Ref Polpt-YopubRb G remauh gy g less
h sai d data packet signal power |evel. 3. The nethod
than, respeqtiyply; %@re&?}e@“&‘?qﬁ%‘{“ﬁ?}’ﬂ;her conprising: receiving a
third portion of said plurality of data packet signals
compiripg Akpupsaidhieeej verhtizgt eqndgiogitais op awhiralltg p8ilatehiakbt signals a
substantially equal to said predeterm ned power |evel;
total nualeel o envyeatly rayeived date packiet signaberndf correctly recei ved
data packet signals fromthe received first,
determining, based on the total number of correctly received data packet signals, said

expected PER versus said data packet signal power level.

2. The method according to claim 1, wherein said determining includes:

selecting one of a plurality of pre-constructed data structures; and

comparing said total number of correctly received data packet signals to said selected one of
a plurality of pre-constructed data structures to determine said expected PER versus said data

packet signal power level.

3. The method according to claim 1, further comprising:
receiving a third portion of said plurality of data packet signals having a third data packet
signal power level which is substantially equal to said predetermined power level; and
computing said total number of correctly received data packet signals from the received first,

second, and third portions of said plurality of data packet signals.
CHICAGO/#1511689.1
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second, and third portions of said plurality of data

packet signals. CH CAGO #1 511689.111602. 00. 0013
W@200EN0742 The met hod according to claim3, WhRCEUS2006/021190

said determ ning includes: selecting one of a

plurality of pre-constructed data structures; and

conparing said total nunber of correctly received data

1160200Q@f§et signals to said selected one of a pluramptmnmm
re-constructed data structures to determ ne said

4 @gﬁ&?gccﬁr Bnr%etg [P grﬁ f3?) Hnredidafy (ﬁ’é’i‘&i‘rﬁﬁm% iR RRks. pOVer

tho I measuring a sensitivity |evel

BB I L
compgrgt:%ai{cgptl% nurpéeéé?%%ﬁeg: é{tre eévggedta Vi %gklgﬁ%mﬁorsgide s\aé?elcted one of

plurality of data packet signals,  each % at . d

a plurality efiere-congirugtse dpi sEUERIEF frydeicraing Wi RPeys Eéﬁ vEsyfsid data
power |evel; conmputing fromsaid received at |east two

pwmetﬁymdp¢mmém@t a plurality of data packet signals a tota
nunber of correctly received data packet signals; and
determ ni ng, based on the total nunber of correctly

5. Areatbod/fod ntatuaing a skasitiviygeval of a dath fackghugtab ecpippRaving a
versus sai d data packet signal power level. 6. The

sensitivityehdracteristic defiaddytan experitert jacketieaoeiate @ER) vdestes ditapagket
I ncl udes: selecting one of a plurality of

signal poeLrebeNSdniptsinggl data structures; and conparing said
total nunber of correctly recelved data packet signals

recentﬁﬁ selksh 8R) patios o régvlvﬁﬁh@ B ldbtahatitey sighalfegelCainaidrat idastdwo
data structures to term ne said expected PER versus

portions ﬁ%}é% %%i%}beg KR ng wé?%”t%[ |l evel . CHI CAGO #151

O 001 ATENT 7.° A method for nmeasuring a
compy ﬁ‘to}nvsla}dyreée?\yeﬁl at Peast‘?fwg%toﬂlo%@%kg f)luﬁa{lﬂ}pé‘i* ddt£pRk¥&lignals a total

number of correctly received data packet signals; and
determining, based on the total number of correctly received data packet signals, said

expected (PER) versus said data packet signal power level.

6. The method according to claim 5, wherein said determining includes:

selecting one of a plurality of pre-constructed data structures; and

comparing said total number of correctly received data packet signals to said selected one of
a plurality of pre-constructed data structures to determine said expected PER versus said data

packet signal power level.
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sensitivity characteristic defined by an expected
packet error rate (PER) versus a data packet signal
w@owen3dd7axrvel , conprising: receiving first and BEDUS06/021190
portions of a plurality of data packet signals having
correspondingly first and second data packet signal
power |evels which are greater than and | ess than,
11602.0p88bkct i vel y, a predetermnm ned power |evel; conpRATENT
first and second PERs corresponding to said first and
7. A ertd fpombisarisg @bensidivily Rivdl ¢l d da¥a pdckéi@eRiaVRekif@thdyving a
packet signals, respectively; and conparing said first

sensitiviaN¢hafRERPRAc §6HHY b? dn Eﬁ%taﬁ%a&@t e RRIPER) iR dataHRket

met hod according to claim further conpfrising:

signal p&vRGaEVE, NnRrikilr d portion of said plurality of data
packet ‘'sighal s having a third data packet signal power

- i ' tially egual to said :
receiy YTl pBHAR PEL SR s P o
rresponding tq said third portion of said plurality
correspofiling G0 Soend JRG ket sl PRt elS Birbars Hgatesiben ind less
third co ted PER to sai d expected PER 9. The net hod
than, respectiyply; ﬁgpeﬂstelanag@ﬁweri?yﬁkher conprising transmtting
said first and second portions of a plurality of data
comping dirstangd sepoad PERs corpgsperding @ satddisidind geqond pprions of said
_ wherein a baseband representation of a data packet
plurality oif gpegiveql dats patkstisisnplp resdestvelycaiced baseband dat a
packet signals, and the scal ed baseband data packet
comprriga akid fastend srvoed t@aopuetPER stvssaid dxpactedPERE
transmtted first and second portions of a plurality
of data packet signals. CH CAGD #1S1
8. The 88:tHatl1:80dBG.t0 OlaBn PATENS: cbinprifing: met hod according to
claim 10, wherein said baseband representation of a

receitidga thiad k@tios bfsudd pluslity 6l ditd Rcké@RINGS BAViAE h Mrd BRfpacket
the scal ed baseband data packet signals are scaled
signal poedidval which is substantially equal to said predetermined power level;
computing a third PER corresponding to said third portion of said plurality of received data

packet signals; and

comparing said third computed PER to said expected PER.

9. The method according to claim 7, further comprising transmitting said first and second

portions of a plurality of data packet signals.

10. The method according to claim 9, wherein a baseband representation of a data packet
signal is scaled to produce scaled baseband data packet signals, and the scaled baseband data
packet signals are converted and transmitted as the transmitted first and second portions of a

plurality of data packet signals.
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dat a packet signals, the scaled digital data packet
signals converted by a digital-to-anal og converter

W@ Da6N30732. The net hod according to claim 10, REUS006/021190
the scal ed baseband data packet signals are stored in
a menory for later retrieval for said converting and
transmtting. 13. The nmethod according to claim12,

11602.08p@rei n the stored scal ed baseband data packet pjgpRHs
are converted and repeatedly transmtted for a =

] fodl . he ..
1. ¥ %ﬁ J&%@ﬁgﬂg @Bﬁﬁ é B wﬁérﬁg Sail %a&%grgcfjx%gretgeng?tﬁ)rrl aolf 2 tdﬁta packet

transmtte I'S!I ana seco portions o .
signal is o150 PG Bhord R0 Sodthrorige FRep e PRUEMT Rt digia

i.rst and second consecutive data packet signals with
data Pac{‘?’i é’gf“iﬂf"gge a%?f%‘ Cﬁ%}&ﬁi Bi“a ap hﬁlglr?i‘«ﬁ%ge%%ﬁ by 4 digkal-tergpalog
cket signal power |evel and the second data packet
“mVﬂ“Ea%gél havi ng sai d second data packet signal power
| evel. 15. A nmethod for neasuring a sensitivity |evel
f a data packet signal receiver having a sensitivity
Tk aresiaderr S tehim ol wierein el beschesita jwekd signals are
_rate (PER) versus a data packet signal power |evel
stored inagpesperyifarglater esiaewal oy said commstingtand tposmitons of a
plurality of data packet signals, each of said at
| east two portions having a different data packet
13. Topgethodpeenstingdy elaim ¢3mherdim thesstdPdRsdatad basabhnddats packet
| east two portions of a plurality of data packet
signals ag qpnatrssd aad depratepbrtrangmitied faanpedeedndsuhtier shenatto produce
| east two portions to said expected PER CH CAGO #151
the transth@&4. fikdt 100 2eddd QoA DnLATENIraliby of daes plRk&@bnagcor di ng to
claim 15, wherein at |east one of said at |east two
portions has data packet signals with a power |evel
14.  Thesgtiodabc@dpies clabi 1) witdleih 018 redeBN18 inclOEL BdeitiB@SEst and
one of said at |east two portions has data packet

second cEAsBERIVE dWalpacket BRWAS whtB VIR filSf & HdckE\@hal Ming said first data

12.

packet signal power level and the second data packet signal having said second data packet

signal power level.

15. A method for measuring a sensitivity level of a data paéket signal receiver having a
sensitivity characteristic defined by an expected packet error rate (PER) versus a data packet
signal power level, comprising:

receiving at least two portions of a plurality of data packet signals, each of said at least two
portions having a different data packet signal power level;

computing a PER for each of the at least two portions of a plurality of data packet signals;
and

comparing the computed PERs for the at least two portions to said expected PER.
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predet erm ned power |evel. 17. A nethod for neasuring

a sensitivity level of a data packet signal receiver
whawbngp7a2 sensitivity characteristic defined bRCHIS2006/021190

expected packet error rate (PER) versus a data packet

si gnal power |evel at an associ ated nodul ati on,

conprising: receiving first and second portions of a

11602.00bnal ity of data packet signals having substanpiggly
equal data packet signal power |evels and T

16.  ThOMeARAALABAL Yo I;l%ﬁr? §5, 303 € GARL . GRAH s?’fdi & E‘esastvi@\;o%lartﬁ)[ng has
greater than and less ‘than, respectively, a .
o o SUEDERTH 50 TR .S SPURI T 9L 8L
. ket si | s total . nunber of correctly recejved
said at lege] 9 porkipt g ekt signa it amomienlseligiede B bic
t ot al nuqbe of correctly received data packet
I”“hwng?@iﬁﬁﬁfrﬁy ‘d expected PER 18. The nethod according

to claim17, further conprising: receiving a third
porti of sajd plurality of data packet signals .
17. Auwilwg%a Jeaspgacengiiyihaievel of ¢ Hata PpciREsiena yeqeiver having a
.. .Substantially equal to the power |evel of data packet
sensitivityjchaagteristig d@%@edr ¥ & exppeied paskeieriop e GHR) vierss & Hitta gacket
portion having a third nodul ati on substantially equa
signal popvgr lea¢ldt pr assedietedinmddlation wbmpiising: and conputing said
total nunber of correctly received data packet signals
receiving first hved seeaiel perdods ofstplurskiy ofi data packet siptials pofiid Qbsagfally
said plurality of data packet signals. CH CAGO #151
equal daid §8&eflsid0 3o e 1003 aRAbEdEpohinghy firet AhdAedont niRBSHEOhNhich
a sensitivity level of a Jgta packet signal receiver

are greatdtaNint6hd ess QAR Eospdchivel§ s BG&Hdisdd od@idoned by an
expected packet error ' rate (PER) versus a data packet

comp?ioi%ﬂbmﬁgmécéi@e\ﬂ%rs%d%900?2 gg{ffo?%m &6, p@?&?’il{j}%f c%?h lfgacket signals a

rising: receiving at | _ ns o
total nun%%#’éfi%%%réé/ﬂyoxfecg%@ iRy l%%%t sic’gln%ﬂ?f!m , said at least two
determining, based on the total number of correctly received data packet signals, said

expected PER.

18.  The method according to claim 17, further comprising:

receiving a third portion of said plurality of data packet signals having data packet signals
with a power level substantially equal to the power level of data packet signals in the first and
second portions, the third portion having a third modulation substantially equal to said
predetermined modulation; and

computing said total number of correctly received data packet signals from the received first,

second, and third portions of said plurality of data packet signals.
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havi ng data packet signals with substantially equa
power |evels, and each of said at |east two portions
whaoosnsp7al f f erent nodul ati ons; conputing from BEI/tiS2006/021190

received at |least two portions a total nunber of

correctly received data packet signals; and

determ ning, based on the total nunber of correctly
”60206@gg|ved data packet signals, said expected PERA2BNT

he net hod according to claim 19, wherein at |east one

AS%%%@% bR P R
ation. a

h
sensivit St BB oo m e DR R B D Do e adieprge
itivity |eye %ﬁa dat a packet signal receiver
signal poﬁ"ﬁ{/i%ﬁé aéagﬁg?l?ﬁegm‘vm AP-£OPBFFBEI ¢ defined by an

expect ed packet error rate (PER) versus a data packet
receiging ﬁtdpasbworrlewf agluighityof dateipaeled sigpals saidiab fpast two portions
conprising. receiving at least two portions of a
having dggh ppekiet signals widla subsprat it casiplgreates levelseandaach plsakdet least two
signals of a portion of the at | east two portions
portions hawngdjffsightshadtlatadnsy t he same power |evel and
nodul ati on, and the power |evel and nodul ation
compaitifif &oinrsgidoeteedrat pastttivopdrivhs b fRalatundbeast cori®tly received data
portions; conmputing fromsaid received at |east two
packet sig@ild; ks a total nunber of correctly received data
packet signals; and CH CAGO #151 1689.111602. 00. 0013
deten%‘ﬁ*ﬁlfé\ﬁ;aééﬁtoﬁ e 3t ﬂumﬁé’xstﬁ@oﬁ&t%rqgc&\%ﬁ%'ata% rsieg?lfils said
correctly received data packef signals, “sal xpect ed
PER. 22. The method according to claim 21, wherein at
I'east one of said at |east two portions has a
nodul ati on bel ow a predetern1ned nodul ation and a

20. TFQ%{hoh Q&%o(%lgg o%’aﬁ} Pff {'eﬁ 5?1&%90 oé’f%gld a?Ye%Lt twa '} gm%ns has a

east one Wo por

expected

modulation gé‘lowtalp(?erhe e%%}/n%d tnliqo%u artlgg eatng ameas? one of said at least two portions has

a modulation above the predetermined modulation.

21. A method for measuring a sensitivity level of a data packet signal receiver having a
sensitivity characteristic defined by an expected packet error rate (PER) versus a data packet
signal power level at an associated modulation, comprising:
receiving at least two portions of a plurality of data packet signals, the data packet signals of
a portion of the at least two portions having substantially the same power level and modulation,
and the power level and modulation differing between portions of the at least two portions;
computing from said received at least two portions a total number of correctly received data

packet signals; and
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nodul ati on and a power | evel above the predeterm ned
power |evel. CH CAGO #1S1 1689.1

WO 2006/130732 PCT/US2006/021190
11602.00.0013 PATENT

determining, based on the total number of correctly received data packet signals, said

expected PER.

22. The method according to claim 21, wherein at least one of said at least two portions has a
modulation below a predetermined modulation and a power level below a predetermined power
level, and at least one of said at least two portions has a modulation above the predetermined

modulation and a power level above the predetermined power level.
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