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invention relates generally to calibration and testing
of a transmtter (referred to herein as a data signal
generator) and/or a receiver (referred to herein as a
data signal receiver) and nore particularly, to
reduction in test tinme for perform ng the neasurenent
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sequential flow, testing one property of a transmitted or received signal at a time. The

measurement capability of the testing equipment has in part driven the need for a sequential flow
of testing. For example, typically, hundreds of data packet signals or packets are transmitted at a
same transmitter setting or value for a property to be measured, e.g. the output power, to obtain
an accurate measurement of the property due to the response time of the measurement system.
For example, to obtain accurate results from a power meter, the device under test (DUT) or
transmitter must send a same data packet signal or packet repeatedly while the power meter
measures the power by averaging the measurements taken. The result is read back by the test

system, and a decision is made regarding the next step of testing. If the power meter were to



transm ssion of packets at a sane power |evel, the
power neter would sinply average the result, and not
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1 view of the above, mprovemen s are néeded in determining measured values for
multiple parameters or properties of a transmission of packets by a transmitter and/or reception
capabilities by a receiver to receive the transmission of packets in a timely fashion. A need
exists to produce the required measured values in a significantly lesser amount of test time than

that offered by the traditional testing methods of the past.



A nethod is disclosed for neasuring one or nore
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The invention will be more readily understood in view of the following description when
accompanied by the below figures and wherein like reference numerals represent like elements:
FIG. 1 illustrates a chart showing an example embodiment of a plurality of data packet

signals as generated by a data packet signal generator and received by an analyzing device;



FIG 3 illustrates another chart show ng an exanple
enbodi nent of a plurality of data packet signals as
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received by an analyzing device; FIG 4 illustrates a
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signal quality. However, it should be understood that
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form of packet data. Alternatively, the generated transmit signals could be in other commonly

used forms, such as continuous wave (CW) signals, which represent or otherwise correspond to
the specific data, controls, parameters or characteristics sought to be measured, controlled,
monitored or tested.

Additionally, the following discussion uses EVM as an example of a measure of signal
quality. However, it should be understood that other measures of transmission signal quality can
also be used in accordance with the presently claimed invention. For example, one may analyze
the quality of a signal where multiple transmitters with different forms of modulation produce a

combined signal, e.g., in a MIMO (Multiple Input Multiple Output) system, in which case
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conposite EVM of sonme form can be used to represent
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W e@nemi469 qual ity for a traditional GSM transnmP@T/E82006/028836
the quality is generally represented in terns of
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spectr@arlgasﬁtm @n%gasgﬁeg%la n81V1 nfpacﬁectg I egng tr% n%ng !)I%l 51] &glaet train.

rern Signal $°& so re
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hows of cket, power |evel vs.
data p%&eb%%ﬁ genepgt ang e EherinBEfhimprovermsat Hoae e e fof testing a
data pR@EEIighaligseRtbed. As shown in FIG 1, a portion 120 of
the plurality of data packet si gnals 110 repeats

pEﬁCi ddilesitatey a chary 10Q)ghoavipgmarkexample @Etodimend pha phealisy obdata
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with sixedagd packetyy.a Hm@qgnamveme Hower lasetheh smldatagag]k@t TRXequence
of six He% gg%m%;{)}b;b% %ow%a aﬁ?&g&aaclhneq;la )%Vﬁga{ts ?%alne {)eglnﬂlng at time t7.
Packet DPl begins at times t1 and t7, Packet DP2 begms at times t2 and t8, ..., with time t1 <
time t2 <time t3 <.... The example of FIG. 1 also shows the packets DP1-DP6 progressively
increasing in output power level, e.g. packet DP1 has power level P1, packet DP2 has power
level P2, packet DP3 has power level P3, ..., and P1 <P2 <P3 <.... Each packet in the
plurality of data packet signals 110 is shown with the same or constant packet width, e.g. the
packet width 130 of packet DP1. Packets with a same width represent packets transmitted at a

same datarate, e.g. 54 Mbps. Each of the plurality of data packet signals 110 may have a same
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plurality of data packet signals 110 is shown with the

sane or constant packet width, e.g. the packet width
wasd®oti4packet DPlI. Packets with a same w dt h PEPUERE6028836

packets transmtted at a sane datarate, e.g. 54 Mops.
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e 2L M, 00P5 8 BB P FBE s v
for latsrenalysis prélgddP DFS, PREKRBES, MR apblRBi . Ntvxahti%y, thanVSA may be
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DP3, and DP4 may be captured and stored as the portion 120.

The VSA may allow some predetermined number of packet trains or portions 120 to pass
before triggering and collecting a portion 120. Often times the transmitter requires time to settle
or reach an equilibrium, and thus the VSA may not begin collecting or capturing packets
(triggering) until enough time has passed to allow for settling of the transmitter. Alternatively,
the VSA may not be set up with a triggering, but may be used in a free running mode wherein

the time for collecting packets may be longer than a packet train or portion 120 to ensure
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The VSA may al |l ow sonme predeterm ned nunber of packet
trains or portions 120 to pass before triggering and
w@eiozezisbng a portion 120. Oten tinmes the traPSHU$1006/028836

requires tinme to settle or reach an equilibrium and
thus the VSA may not begin collecting or capturing

packets (triggering) until enough tine has passed to
allow for settling of the transmtter. Alternatively,
the VSA may not be set up with a triggering, but may
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a transmtted port e portion
analyzvSAlndhls MEYS GtEEEhe BYY be mdga?ml for wstg@:trammhte@mamble n@
transm ARl t1680“&} a next frequency or data rate,

1Pﬁeppac S ?cﬂlr edat the previ ous frequency

o IGd at iHustaie a&]tcﬁ;vcﬂhﬁﬁ |dy‘§bﬁdmg|aﬁ ekinhiple WAY metleslt200 ot heédBuring one
may be re?ucedfor t]estl t.ran mttgrs capabl e of
or mor PYGREFCE B yOUPUHATE] BTty A tiskachs! SieP8hereRRIgs The cxample
methoE bﬁ 12 Hebinb' %ﬁ El@él@@l oyl preyueiag e eSEdck siifhaPEena@IFRb Benerate a

a meth for neasuri ng one or nore propertl es

plurahg,f ofayqtadwlgqj tslggillg A40. Heblerla?dla Wdatedamad fragucary of ngit

prope:r%{i‘(%.?{< 3’%% Bat%gﬁ gsr %};egl?é? :%“gr t?ﬁ gé}%%tﬁk }%‘éohgraf?tgr%f P§ta %%Cket signals

110. Igsmessiiloto gamegenepaket, for pkamse, |ats¢cm‘m afatcanpmuinetwave signal,
. signals 110. At hl ock,. 220, r.edet ned
naving g Hetafpien s sy apena i e apdyond MeEREREh the tom
“data ﬁa@ket’f ble‘lﬁemr Hdslb%Bn @sfed‘hb&umelgr ke iphdketf 5 102520, B3G, 1680, 550, and 560
I s possible to generate a packet for

in F IGe§< ghiﬂe@n “éatg éeqlﬁeb 1Pr 6Packeld oy tRleh trsthavasrEions ofifasontingays Ngve
I A" t
(CW) ﬂgﬁ% s ﬁg?g%go ttﬁé ItﬂﬁraFlg{]oofElaf] p%ﬁl?e% gnBE ?g(g{s a@éner‘a{?d a}sthte Qelected
predeterpardddiequieny dydmnsmig pnbph@y by the detagpacleh elgpd(gca‘trgtoﬁ m,portlon 120
0, and 5

of the %enef(aé%ls pq%rra?lt.y d 91%?@ p’aclf,%ylgng? éi,(p }{‘%Iﬂ%g’s‘)@% E?o&%&{r ggat gz?rge% in value
over a Cﬂi’.Hrathll frnge, Way @ rifdé)witi gradlatio, obthe dktapdéket kiBRal generator. For
pi) raI of data packet signals 110 is generated at
examp{e, ie@&ttOéla property may include packet output power, and may be varied over a
range of output power, e.g. from power level P1 through P6 as shown in FIG. 1. The output
power levels P1-P6 of the generated portion 120 span a calibration, e.g. a set of graduations, of
the data packet signal generator, the calibration either to be assigned values or to have assigned
values verified based on measured values. In one embodiment, the method maps to the

calibrated range the measured values, and extrapolates values for the calibrated range for points
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predeterm ned frequency or transmt property by the

data packet signal generator. A portion 120 of the
w@enenatdsed plurality of data packet signals 11BCTEHS2086/028836

| east one property that varies in value over a

calibrated range, e.g. a range with graduations, of

t he data packet signal generator. For exanple, the at

| east one property may include packet output power,

and may be varied over a range of output power, e.g.

frompower Jevel Pl through P6 as shown in FIG 1. The
of the g tbgeibd B‘&ﬁ&{’et}"’é%‘i § msgsus ueeh Srepdipspt {isimaibes
verifies RalePofGRé LAt PRAngEobhe datd Bhckef sigHaR BRGNS aindf tht BRasured
dat a packet signal generator, the calibration either

valuestod thyeat deast apeadonesly u & ye enetherteanhedimait.paettidaia pasket signal in the
' Do S Nt
poriol 20 REALRERAEAR, PASM R KALYSAors 0 LR T Blpirren

valuesssphnndisg thanglitexitd eqnge af ths dvialpadst §ignal igheraat.i br at ed

ARk, B 1o iRl T e e Pl oeivea vy e

receiviti@lahhlygifg Malits 8.e0the V' EA CAL blBEIaL 3] tHea QR nithsuréxarhél ddlae of the at
acket signal generator against the nmeasured val ues of

p . :
least opg, grogerty fadhe igpravestRaglkats 9f the porjign 130k meduce messatpd Halues.
! y by _ .
PR RaRagkelt a0 RS, ML Hispluge oo,
For exguplsuthe praaeurpd valhes i indludnvalye foetbe oplantipaveers drer vector

o[PSy R8 b5 L RRPI B PR P P e s
of a sopaisiedtedingasating ddlicd, 8.gr €VSAY fdasiyenidnes dfemeiiple packet properties
anal yzing device, e.g. the VSA.. At block 250, the VSA .
may b adh P ﬁ{etmek%?ﬂ}ee BATlioh éz%ﬂsérse%tlms H@Ygﬂéﬁg\“{“@f@ gFodction
testind dTR1dcB6BiL Yﬁ:ésﬁ@t@ﬁé%%r%néb@ux’ir@%ﬂ%ﬁe'p%be;t?e@ oft 8n RIdRHMER packet in the
nmeasur ed val ues. The neasured val ues produced by bl ock

capturgsportigy 12Ghef the pluyalityiebdatapackei signplsd 1Br operti es. For
. i.ncl I f
?ﬁgﬁ%l?%éﬁ ?%(s)ﬁ ?ec'r%rﬁgd Yé‘héf&%%égtﬁéﬁ tnliluegagur%%\e}kl}? ?reaﬁr%éded at other

error vec
predetenpentd @dnsossioarfteqoenciog ok trafisntifsonpaopetiss. df sd, heblpdys 2700mother
120. Wth the e of a sophisticated_.nmeasuring device,
predetgned gt iop RGP Eivie SOBP 1 S HAORGE BrEperiop gy det
packet§BPrdessidRerClowRomaAsIKE: 5700 ack RELIBEK 23006 rdp2@: thd BREkIEF
[ e reduced for production testing
2505 1y

tine may b of
procesging deripale 239.AdOninck bipsk 260 pédjtional mepyugements are not
) ¢ RS : '
SRS 64y O A i PRGSOl SO B worn
tester. 11t hoult blrwlekst@@0hat twe parallg opernfiorsmedid e ithplamantaddor FIG. 2 such

o e B ST B B BB Tt
operatidn. so, at bl ock 270 another predeterm ned transm ssion
I#Iiﬂ§ﬁﬁ§%qag{q agétﬁ%gctrh'ér){ 3|08 shso%sl/ir?gc gr? gxafm%rle eamnlg)g ine1£>nt of a plurality of
data packet signals 310 as generated by a data packet signal generator and received by an
analyzing device. The chart 300 of FIG.3 illustrates a packet train that may be used in a
measurements method to verify the performance of a device capable of transmitting multiple

data rates at multiple power levels. In FIG. 3, as compared to FIG. 1, the frequency or data rate

is varied as well as the output power of transmitted packets of a portion 320 of the plurality of
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packets. Processing then flows from bl ock 270 back to

bl ock 230 to repeat the bl ocks of processing for
whb@cks14280, 240, and 250. If at bl ock 260 addpeT/08m006/028836

measurenents are not needed, processing ends at bl ock

280 by making the neasured val ues avail able to the

user or tester. It should be understood that two

paral |l el operations could be inplenmented for FIG 2

such that the neasurenent operation is done in

ot e gl 10F e V3OSt o6 et 8- ARG B LIRARRS ghe 11 (DPI1)

repres&h@tﬂeﬂﬁta&ﬁ‘te%l‘ aBke® TERO B4 N6 f@JDmpIMI@I dstlﬂus@tfateqaﬁ BIG. 3, the
acket signals 310 as generated a data packet

width 83 epressaties 34 Mbpared DELd e$ iiarey b toent e S etsoseoting 24
Mbps):ra‘??ia g)%{;]lzseé 3@ 9D9f4) Firfte fudelt be etsefl ﬁe([q%tg'g)f Q%ﬁﬁﬂlsélgﬁkﬂ%&ﬁé}g may

nmeasur enen to verl
also vpg ldélmndiillgma thff arml}dtfsmee@clc doabrampdd, forr espsetrdl hnasg measurement, a

nmultiple data rates, at [tiple r.levels. .In FIG,
longe Bt B e 350 i ARG ey e e g of e
spectrdAlnaéRI FeoplimalBhdratish, tHiGablks: RinbthReNEdephd bér ﬂl@f‘fﬁ@aﬁdr&ﬂproperty,
packets o aportlon 320 of the plurality ofdata

e.g. fObEXﬂéfémegﬁug%w% il packepheanedhsagre langihh dgpendentf therdata rate
t
(EVM\% Hebsudibvf X@gﬂl@oggégtqﬁe c(]e'c?tzé ﬁa@ég lellseél\l/i)hg Ssgufxo : ﬁ%%fl l?_rfgttl%)h lljgf power

data rate of ,
the samas isi thueplsat i lwkcﬁtrlerrgtlenas be tiifferant &irldiffgont owpr keselnt i ng

f t, framth i dt h 340
(P PR bmenag Siohpes hERIRY ni HRubs g hbsmlitner gra
transdifitdieo befain@ed, o ckeEERH024 15 rs&ﬁ&eﬁ‘ﬂ SB&)\O& atl Mkﬁyﬂ)el’lﬁ%sured for
al so vary dependj ng ontheg/ﬁ)alys

ded.
packelggatrstiel Mg MBP S GuPPAD: ALMOPRS @ Rbrnd 36 Mgt DP13). In

additidrAReWoRidn 378 iR ludR BhdkeEDP N @RVM%%? tHiRYhah Be ?@e%gﬁgd kR ower
obtain the desired averagi ng of e spectral mask

EVM, opd pirrairalopeskanil 5715 (BToparhetmasgnasiers foraevre aphsriohial mask.
I

Pkl LY 00 s ] 85 FYOOSEANEE et b

regulatiarseon(spvdttal manlea@waﬂyi raguie thé ppywebleld bedept Ibtvendaghasuch that

spectl et piiog TG SDRRRLEEeP R PR A aeal PHER SR G s, Thus

powerdmefyfﬂ Bé Incﬂﬁ!\&lrfuhﬁé&% ackdtwitB tRNGABLibA 185 tR1dw R4 mbs As
ket train hat may e used to test coqgélanc

ShOWHtIP ﬂ@n& A 1?%1 3ehaye sprespending powar ey elsghi-Iggpand 1P514 and DP15
have tid ﬁ%?ogvgr 693\1?146‘ PI%UE\(M %%K%gﬁ r??xqﬁéj g&ﬁ/gﬁ 9@0 %ﬁ lEgﬁs’%cutlve

gener
packetE)DPZ)l,, DBy 38 3]\/]3131;4 (aed @P 1DPdBYe used tcanidatsurcmil, oﬂth@above noted

packe YAt T B by ORI IHEoBBBEt Al Rk LR BT gted o
varioubgs yatédhat may be neasured for power and spectral

rrIE"iISG 4 illustrates a flowchart describing an example of a method 400 that measures one
or more properties of an output signal generated by a data packet signal generator. The example
method 400 begins at block 410 by preparing the data packet signal generator to generate a
plurality of data packet signals, for example, the plurality of data packet signals 310 of FIG. 3.
As described for FIG. 3, the portion 320 of the plurality of data packet signals 310 has data

packet signals that differ in both transmission data rate and output power from other data packet
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Packets transmtted at 24 Mops and 6 Moips are

typically at the sanme power |evel because regul ations
worogpzasy al mask typically require the power PEWEL2006028836

kept | ow enough such that spectral dissipation outside

the all owed spectral bandw dth be kept w thin

regulated limts. Thus power may not be increased

further for packets with transm ssion rates bel ow 24

Mops. As shown in FIG 3, DPI 1- DP13 have

espondi.n ower, IeveI 1- P13, . and DP14 and DP15
signaly, GBS PHEOR AAY Iga%bem &f° Ahe data Racketisignals of the Roptigm320 are

|
varled(iﬁ b&th‘%laﬁ%t‘é a%@) o%&a%wegp %gn%glﬁmioe\éggga ?%&"ﬁ%‘cggﬁcrkét sg%nals e.g.

the phusahtv hédﬁb Wéiehs;gr@és %ﬂ&eis@enmﬁeéhmvewmgmn qutm@eowreasld data rate of
the dat%gllptaace"fl s%b'cﬂg gse etn%ﬁﬁ:%lrg ﬁ%g a {:s"il&t E%@epaﬁmp QA?[ (%C?t 51 8’8 the

ed a varl ous
pluraligy &1 davecjaakédt sihmsls fis ﬂace’igecbﬁtbr Emﬁmnsi ektcbﬂoc& 4401 hpattiéhl@. 4. kieetportion
asur es es of an, out put si

320, 0 é?cgtvga %Egalgy ] gstlglga]llsglﬁ H}Gaﬁ’ﬁ%’[{’é’{ ce 6 surtlad values for
at leasﬁéﬁﬂﬂﬁb}@e fmmafﬂé)ﬁhoh@c@hgiﬁlsaﬁﬂw stord 10 by preparing

dat a packet signal generator to generate a .
pT laﬁlapawv: grlugapredpeedie blosk dHimay inchide grbigpfos multipde properties.

For exglln crl letr%lfaglr e&i%fl% H@ﬁﬁﬁlu% g@%%ﬁ%%%?@ﬁ%ﬂ% uraf Gtor

magnityfle d&VM)pfmdlsptctml cpmddng oﬂm@skl"ra“shdpﬁchetp af:thetpOHlongﬁﬂDS Wlth the use

of a sopfiRbis 5 Bt Pk SEDRTR: Srgaren B PR pefglfibbersics
may b82fade bit thegyclgs éihbd padeh32d. the data packet signals of

t he por ion 320 are varied . in both data rate and

ot plagk he pragesging ok methed 490 gndsrby) makngthe mgpsrphralugs

availallk @Rk Sser®r ster. MEhPnbiAlddivinRE ndatBr BAGHR be LeRb Serify the
310, 1s generated by varying an output power and data

valuesrofp saldifrateth ganga of the alataatacisit gugadtlgea@atge ner at e d by t he
ﬁgﬁlaF %Cthg B?e%&%tnrﬁ‘ultlg ec%gtt t?angnnss ol OP ets w191 &r¥1ré}% packet properties

uralirty o recelve
by a dan phgk:et sgnal\gelhzlralmkfo#diﬁh,lysés Dﬁ)&’ dianQ:Ihs,o Lﬁhge a tﬂmﬁ‘l—pﬁﬁktat 1@Beption of

of .the received plurality of dat ack al s
packet? i ook PRSP A PP dpe prsdons mult:
packetQR@sRIsSIBR bf Yackbts b \Qﬁ_‘,‘lﬂ% pakkEirofdriiahsy Rbvilb ®r a reduction in test
va

portion. The measured ues Eroduced in block 440 may
time fqrrhﬁluféé dgigpadst pigpal Semaratpr andghepain packst signst reseisppl e,

tﬂeacf:.@@aﬂ& %gth%ﬁtl: Hﬁ@éas%ﬂ 1ﬂ ﬁ@ EQ?'E\?%L?H&QR Bé.plte()tﬁﬁglﬁkpﬂl%d June 1,

power, error vector
2005 (dwnh@h:tsumrof g ie ﬁnc:bhmrquai:lkmls byfrefeierce)or mitlbiApBRE. train or

RN IR L 0 S TAET KT WY
timelyletepmiiatiomot the sgaitikay sr pérfdra@nde@iaidan padkbt signal receiver. In
accordance with the presently claimed invention, a transmitted signal or multi-packet train
comprised of varying packet properties can be used to timely determine the receive capability of
a data packet signal receiver to receive multiple data rates. Additionally, this disclosure further
describes the use of a signal with a packet train of packets at multiple power levels to test/adjust
(e.g. calibrate) the accuracy of the receive signal strength indicator (RSSI) of the data packet

signal receiver.
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At bl ock 450, the processing of nethod 400 ends by
meki ng the neasured val ues avail able to the user or
w0 e®ree146The neasured val ues may, for exanpl e, PUBUSEE028836
to verify the values of a calibrated range of the data
packet signal generator. Simlar to the use of a
mul ti packet transm ssion of packets with varying
packet properties by a data packet signal generator
for analysis one can also utilize a nulti-packet
r jon ckets wth rying packet properties b
Igrﬁg?%loﬁéis&‘ég gg? Qeﬁﬁ’i"errt&é‘é? é’e‘?ﬂay %‘r%"seét“tﬁ‘“r%g’ determine the
sensitif) b B3 edcRivet sRNSKhsisé MR deYicPpGERES awown%/mpeaacauon
packet properties nmay provide for a reduction in test
Sensﬂtwtbr@nql perfaprance aseordingdo ppesifintien yanbe merwrestasra combinatien of a

noise AR08 0P RE SRiog HBATnd o Ep¥Mimahlt AIEAR AN bty e

procesfing enlth¢ umelefh, 2005 (the di scl osure of which is

ncorporated herein nce
AR RSBty St Salbn helRErSie g
throughpiityfbin@ie pavek lenArOREr Ahegarklo oP@isis @t IEBEBES 13 sttahdmh Wherein
determ nation of the senS|t|V|E¥%or per f or mance

most sy#erws (JErIRBtites pathrepeivee aipper 1 1.9 2be Brldahdd Suid: Rt 1% and 54Mbps
data rd%se 31?1@ 'i)laéf?(e fﬁ&“éﬁ‘ég id tﬂ}éec%é i9th é: rﬁ?cfu'iﬁf?)ﬁ %& E@tﬁniﬁ&ﬂ% adllieve these

t traln conprise var
data r'cmso pﬁsrthq: msewamﬂielo@lsw twd)attdatvaiaykdea i@rhmrcsel\teldéirste&lem vext, and

o} fortﬁatﬁ? pec'afvte%m st ha(yi g an hﬁﬁlg% gﬁ?esplcy E)ﬁﬁgj %c?rég% g%tﬁﬁze ge%el\\/fgr
1dent1cfahfotr IaH qoosi;elﬂsz idcbﬁﬁd bzﬁtﬁei}dﬁ@ day the moge;lal (dig?thlrslgmapp@k&tsmg (DSP))
ackets at tl evels to

portiog ) ?‘lé’%f uShus estine 4k el EUYHdyayAnlY prguire checking

sensitivRE 8 MEnglé Bdahlagss &NBkdvate) Qﬂcpv%tr%n% Roekh o@éraﬁ&? atdBd Rmaining

packet signal receiver.Production testing of
data rqteseej ver typically may require testing time to

del ?g;'c{ﬂﬁa rb t181$ﬂ:§‘(! EH Eée¥ve? is Ct&%l@a&fyea%?é %% gglg. e p mode

ensu evi ce per opns to spec |ca I on.
whereBghsieceivert symp]nydem\reﬁ pacrkmscaed aouoy tﬂue rggod andspd piaélietsathrom the

a conbi nation I gu
count {Edbod ani B pieGiie B RN A BEPTGP PERGL- DERF P gyLiied
may bé B&esitigéd. al signal processing in the nodem A nodern
receiver_nmay support nmultiple data rates to obtain the

beeitigpally pPecdgimined pubw i pagksts, ¢-Bel 00 parkets; gigdransmitted at a
given f)&*f'&llcveﬂbr AR ﬁ)‘f‘e rgwe} dyRslas d&ggﬁbéﬁﬁ%@ggreﬁleh oned U.S. patent

st andar d” wher ei st systens (transmtter
apphcqxtgm@ov 13@/)908;%@ @o testithe Qensﬁlvﬁy B thepasd limiti® ] 0% Paclt err@Gate
i ffer ein

PRy Ren F NP Bt s F s L P B B T i eve

t ORSEpassing the sensitivity test, it may be assumed that the noise figure is acceptable,
and that the modem operates correctly for the given data rate. In the case of a multiple data rate
receiver, what is left is to test the remaining data rates. Traditionally, one would start
transmitting at a new data rate, to verify the correct operation of the receiver at that data rate.

This is not efficient, though, as reconfiguring the system is needed to transmit and receive at a

new data rate. To eliminate the time for reconfiguring the transmitter and receiver system,
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data rates. As the receiver will not know what data
packet is to be received first, then next, and so
wo ooovi2146he recei ver nust have the anal og (radP@I/US2006/028836
frequency or RF) portion of the receiver identical for
all possibly received packets, so only the nodem
(digital signal processing (DSP)) portion wll differ.
Thus, testing of the data packet signal receiver may
onIy require checking sensitivity at a single
| ati on or data rate, and verifying nodem operatjon
multlpéﬁ ch}ﬁ@ traptTRit AThESCR%E Sting Bay bg dong Wmne: ghe sypERdTeqneigured to

transri€@Rid redel@ & GHRI4EE of p%ckafpw&ﬁbh&ea% ﬁmhgﬂ@@at@fa%sat ed in
a node wherein the receiver sinply receives packets

aRatherdhan tsansmigtine o saranphckeidnytiplkdines, the oxantieotBGh S sbéws the
transn%&s?o% a%? gecl%?tQOIPc?fg?Kﬁgxfse traﬁrpfo 6Pacl%/)e?ﬁ tm%rrlfsi%lrg%%re] %gcket of each

data ra
moduldtectrecrrrﬂataedte td bathsted OB et dxample, Bfgedehmma fugdametiievaveform in a

: ets,. .e.g. 1000 packet are transmtted.a gi.ven
typwa]gl%«%gqiek}§|s%pée xgceliar. tgﬁ‘?&fbaa@eﬁ igPef showa 1@@@# g 2
54Mblb§opa¥:18& 53h anEme agm?ega&éets(nop@beﬁj ar@ E’c[blnhé?a'ﬂfd)l(%ﬁe B8dem or

/908,946) to te

he sensitivit he pass limt
modulption v)%lw@n’eﬁre%lpmo'r ivigtos nuydppxing EéBDMO dorgyhighy the data rates, in
Mbps,%]?%%?télig ngQII 115 @:a%d:ﬁ? q)ntlfdl?i%ﬁﬁ I‘Il%dﬁlgail didd ¥ lﬁﬁ%bs packet

assing the’sens tes e ass
is not shosn it G Nosise dhi IGMbeps ipsclat ﬁ@bamlttheuMhpk pabkdt (hdt@hown) are

. . em oper at es rrect r th iven dat.a rate.. | .

dent GFE eBSI & pGRIERUONTNE phiy Pty By hShige T same i

true fo @f11Mbgs pALEESI0 dob@ 5 sipablget @@itl@di’réﬂt-@équence spread spectrum
Traditionally, one would start transn1tt|ggéat a new

(DS amogletip Forpeicfne flylagates dpMbebEroPlePet £ 8T bfandiggmplementary
code (C@R@ 'cUcﬁﬁg)@{ot %Mn)dﬁg VbR }%cke-lf b6 ah$a PANLES 1%{ get?@tFDM) (not

, as reconfi gurl ng he syst emil1S nee
shownb,raad §®rf<11’thar1d theeaxeinpls AF1G. hahe thasmittedisegnaller vedvieriaimid has all
i f.or [i the trans r and
transm%’%egl a\c;lgﬁs ata su{)sqgrﬁlaﬁly%{fle H‘gnsrrt% %OntprOéVr?g]m Iean d r eCGI ve
t siatd mgheragantp& cfHie. ﬂ\/aH Ip&tkretstdfeheS\y&teemn SO(cleve rt}g;waﬁré power

level, 16 glwp ec"[g%rte ﬁl%fngn%tg gtloe\él?eog?qr V\égactcééﬁ‘tﬂ%? rtt}ﬁ%mlc(ggé S\é\ngItIVIty for the
54Mb1§§1ﬁ161$éﬁ tdn i rémBRANES Sk Esholld Yel B Bvdi viBRDut HroBlefs amaé fhodems
FIG 5 shows the transm ssion and reception of

for th%f%a refeq werlsooTestly.ps dhedower dnipratesibaye osienaldefeise tﬁﬂo (SNR)
gﬁ&@ $R9 wwpdata rate to be tested. For
]Ewnr 1 Ht@.h 24 ows a fundanental waveformin a
t Whe:aiarﬂpﬂ'ﬁﬁ HIGZ 5 11 ll@()(lsdrfahdwawb mmx éO@/me traAsm&Mhmd thus 1000 of
S_not I n_ Fl
cach oB B G Bl 4R Ay e 00, R OU G 5t o2 R s afecption by
the redeDfer. t I@hidRERIONBY 54Mbps packets are expected to fail, and at a sensitivity of 10%
packet error rate (PER) for the 54Mbps packets, only 100 of the 1000 54Mbps packets would be

expected to fail. Thus 5,900 of the 6000 transmitted packets, or 98.33% of the packets would be

expected to be received correctly if the receiver modems are working correctly for the multiple
data rates. If a modem does not work correctly for one of the packet types or data rates, one
would easily see this, as an additional 1000 packets are likely to be missing in this case. In this

manner, the count of the total number of correctly received packets for one transmission or wave
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nodul ati on (orthogonal frequency-division nultiplexing
(OFDM) for which the data rates, in Mps, are 54, 48,
w@207a414698, 12, 9 and 6), only differing in chdi/N§2006/028836

Li kew se, a 12Mops packet is not shown in FIG 5 since

an 18Mops packet 540 and the 12Mops packet (not shown)
are identical for the nodem or nodul ation (OFDM), only
differing in coding. Likew se, the sanme is true for a

11 Mops packet 520 and a 5. 5Mops packet (with

i e R 2 R ! G Sty
all dat?RlesCRFRhRABIY BEH v @RsttCK) codi ng) (not shown), a
36Mops packet 530 and a 24Mops packet (OFDM (not
shidmyxampieioI G &1 thi shawn pagkete piailp Packst wavedrais 50Q mey also have
ot i i 0 .t rai. 0 o
non c%t?cggé%}nk%t% gr%d% gtgﬁ%% ge. .,tt\f%)glgi& egi?&aln 1?% qa;[}até él?é{le the execution time
faster)t The sm-sstici ppdwerard s not Sistedet sansitihity Exelnfpt theinfasdebi@ed data

rate, i PO St P kiR (A e A 7 o P tested

at othdr @l se@HARL AVcordinply,t the SHBEs ¥R p&RBIS of FIG.t5YmiPbe fekted at

. 54Mops packets, then_ all remaini ng packets should be .
sensitiy gy qup degigpdnrndiid 50, apy Bicalfer pge ip detehpigmgsensifivitadithe gegiver.
Ideall}é {ﬁ&e%té’ﬂciéet%%ﬁﬁ%&éiyer S?%’{'% oh%\’éﬁgtigqglathf HaSdd YR ?ﬁeés. If this

gnal -to-nolse ratio requi rement ower than

were theldsps. bafl ataipaclest sigphlaeasiveFt@ld be idefitifi@0nomfeasihe wave
tyrain 500.ar nsmtte n h 1000 . of ch of ., .. :
B CAEEL 8RR R B et BBl Bt i i
transial wiet &1v8iri Bdck gadket off the @ptd vain 1690 ishealed octranittddrat b Power level
case only 54Mops packets are expected to fail, and at
at the gSasinied by Gir toma e BTt 1he P VP PRRFPHRISA 1p he ot 90%
good péRdiPfor RAEHRLeS with RbiecHYdpeiatihHB104809 BRI HR A8 HSTails for a
. would be expected to fai Ip Thus 5,900 of the 6000
given packpisiiipe; + acpdgitioralt 0 bed pake3 398 be cxnsetepadi afailingypderp ghould
sl SRS 9 S DESRIE RIAFEHL Lok i EFEIYERe cnsmitd
at their seneisivity fevel, thed evithchok$6 feadltratePER L atrenelcteksivédodatones, ofie would

expectf 280 G0 bAHER Pt Dol Rmedis BRY Magil piEo00 mo

packet§iw®ald bt b8 rdcbived EasRtly) divihp b FesUBDABF00 1{(&&Eet§ fddbilvedEortdatly or a
total nunber of correct t;\gthrecel ved packets for one

75% passape il Sisomansier g epbefihatejel pambeied coedtbiressiysdgackets for
one tréi‘@ﬁﬁs@ﬁﬁlo} Uﬁvgﬁ%ﬂlﬂ 6@%?':1)6 %%&ﬂ?ldefeﬁﬁﬁ% \é@{egl'elsthg R%{a ta&l&lg gignal

correctly at a ata'rates for W e receiver
receiverds ppatatingreorieetlyeatatiplat rates fir @hid the reseiybiostesprdc Mswsvef with

t.he packe rain 5 na SQ have non-critical
rogard g BRESRl oAH Lo £ ol o BRoOR R by pocke
rates, dsta goold @edeher exdd pbteminlllyint®Bk a modem failing one data rate. For example, a

packet train or waive train of 10 packets, each with different data rates, where all packets but one
is received perfectly, could mask the one failing a 100%. For example, if a 1000 wave trains of
10 packets in a wave train with different data rates is transmitted and received such that 9 data
rates are received perfectly (9 * 1000 = 9000 packets received correctly) and one modem is

failing completely (so 1000 packets not received), then the result is still 9000 of 10000 packets
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faster). The non-critical packets are those not tested

at sensitivity level for their associated data rates,
w@apa7otde9 it shoul d not matter how | ong the  PCT/US2006/028836

non-critical packets are for the data rates tested at

ot her than sensitivity. Accordingly, the 54Mops data

packets of FIG 5 nmay be tested at sensitivity if

desired, and if so, are critical for use in

determ' ning sensitivity of the receiver. ldeally, the

ta packet sj | r shoul d, report statistics
receive ?orfq%téy,.qsa. ?)’V%ﬁﬁataZf )QE& JP S Whit agp%eéw berpegopd eseiver
havinga pad rﬁ@&@(@@%"&haﬁy Q'fﬁlm% ﬁ-:@gﬂv&e falmglﬂo%ap&ely den givfeﬁ saia rate.

nore easily. In the exa 6, the individ

pb@k@ﬂ@bwnderﬁéoq&dh@ Spma@rw sgd@dam @emaé gasily realigp pther
r e t
oomb%%gﬁlg g@h‘grceg p(a)!ﬁl%}t’sr Aar% gclr’:aﬁi’et(a[hélg @g%ig t«lreq{ot F&I e\g\@;ﬁé le, %ﬁj 2 eshows a
packetas v aiid/ 09erisirdin wd yadkets 7760 encbm elg that deta mtes, arg @t power

vels (o e B Bt (R VBEF PE erel iRt adirt: SR, e s

of the ilavé tigin FREIQES Hoid & afs@ine poGbMevel pE@ﬂ‘é&hmbLépﬂw,pad&ts 770 and 780
addi ti onal 900 bad packets can be expected.

could bt RowigT Ieels APEFFBOMHNS to the sepsitiyly e barpsecciites daé&aaﬂsﬁféates
' ﬂ 1@0%\‘: ufidé Jgtogé) ﬁﬁt 9r(e cﬁ%%ﬂm% kan@deﬁEQ ﬁ{lh@glﬁ lﬁﬁrysfu@ﬁe? determine

transmtte elr sensitivit en"wth
combin@iont af $caled pewePER) maltlpbabta m‘e@@ckﬁ@dOdbamae&lataecorme with the

metho\é&gérillﬁgei(é Qr? %@@?})rgrgg% 1orne L?él pla‘[re apl%)lc r ?ngle dé/%&g%ﬁ to measure

sensitipAg ki gwwplaidiemtwdmeasrtm aiutile G4 faget 11“15(6; a@lamagtgoﬁombmmg these

L TN R SRR ERT T (NN N

time. MUWABAR behote@rthAGE iy beaRfiMAdo RaRbRL Safytly BRErate to test the
transm ssion or wave train 600 may be used to

sensitiyy.eas who willhasteriadata tate waaraalpdak @thl@lygn dtil, e &1 thisrcapes one will
most lﬁﬁgiy Rt 'terggthg %r{cﬁgﬁ%ﬁfy E%th@ Modgl?lta.? hL %In‘?ﬁ t1];n r asvml)s& Ea&k@% are already
elver 1s
failinge X&mypdver, @f pielvided by thm&xambbtﬁf d? 1G6e7 maulelﬁla Idatamata @eikety noay be tested
th ,,%oo many data packet rates, as a good receiver
on ecB?ﬁscT‘d% ghally mask a modem failing one data rate.

FBIG. ®iRigates adlddREKe HedcliBin af bx MLV 6f 4 fndthdd & dét@fmlne the
packets, each with different data rates, where

capab%)bk% datppackefrigabrepeiver 9 sgeiyent weliple daboics: The ﬂowﬂtart 800
begmsoeﬁ 8 l 6 @s}'lﬂh'tﬁ@trﬁlsﬁ'@&%’n oF Q¥ ﬁg}ﬁl s%me e(ﬁte}lgglgd W Beld df %‘.tﬂb% for

O packets 1n a wave train wt ferent data
examniatheszvaws treindW9rif Fleb. ah&ﬂ%h@d&@dammmahmpelgemmves a plurality
rates are ej ve ect 1000 9000
of data} packs et s e%mlcsox%vr Sy S{HI e%%t ntf stoarrllg)écrarc(gge Ones o ort,lon cﬁ‘%ﬁe recelved plurality

of data:pmkbte;ﬁ@ials I(annlﬁﬂs@&Qi m@ﬂdecsf s mpeduzel@lo\f edl)aast tvh@fbcelh&-supported
IS sti 9000 of 10000 pac etsrecelve
data reg?ﬁ. r/%téﬁt pﬁhe tgtal gunppgy,of gpqrecrtlé;tr%ce(Vfé(g@tpm et §igTy s is getegmined from

the re&ﬁfé@%ﬁlotno &%4@ tEQRﬁial MERBENGT coH@é’[lyr}ch@véaQﬁﬁa ﬂa@k& s%fnals is
90%is actually a failing receiver, iling conpletely
compaged t9 agirodateronancd n(umbgr A correct operat1on of the data packet signal receiver at
the at least two receiver-supported data rates may be determined as a result of the comparison.
And at 850, the process of the flowchart 800 ends with the results being made available to the

user.
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It should be understood that soneone skilled in the

art can easily realize other conbinations where sone
w@aoRertgear e scal ed and sonme are not. For exanptBUSIDEA28836

7 shows a packet or wave train 700 wherein two packets

770 and 780, e.g. two data rates, are at power |evels

different fromthe rest of the wave train packets 710,

720, 730, 740, 750, and 760, the rest of the wave

train packets being at a sanme power |evel. For

exa t he packets 770 780 .cou| d, be .at
mﬁ% JRIYAIIRETS tb%el?ﬁ@P Toepis descyped hergp pf%gve for a reduction
in test an%e%f hRehiR RS L‘}%Een'i gﬁﬁzteﬂn‘imhlt?mk%u% VANEE fttaEple

t hat one of comon Know e in the art may further
prom@e& el praecters apvariediforibe mckgt:sa)lf edinglpieansmiigd packet phia or wave

iSRG POFLELS O SRR K o v,

EVM, app kpecartl ossknas. thd flopasic946 vhtedipaslicavitimend singlé yaorkét teain

ven ket as [l a i p] e data rates
transrrg tlﬁ%gera}or% ’511?11'3 R@cﬁ&e gger?rgs @ﬁxg{)e glﬁ?ssl}reé]ﬂg a%\gbe packet train
transndigs@innwie €l theepadRedlark Grah@bitted@hd differeeit da@n@test Wany EkLb‘Elem data
reducing the overall test time. It should be noted
packet; sigpal feeciiery atsecapitils pliarqiving abwribipleedalzapips (e davampliipke
t I t
modeth) oy fe FERRL ko ded B (e Bhoker R Bafiool i L Eccption.
Thus, by elnwowingﬁbfsmewp&msydemtbed hsxtemt\mh momnodmmtasit aquipinenhe.g. a
ac k
vsa JRFDSE. nigdSnGRPRclioMFiea ol sy RPReTadnHteo b faa sed o
providé a singld vaplabledmila-paciice waackah or Taysniiidnes r&thce thettbiing time for
t hough. FI G illustrates a flowhart

s, si de'
both Cﬂ‘g‘géﬁhtﬁ qgﬁncg)pgﬁﬂpléte@fang '$St56d t o det erni ne the

CRRARNE BMailld Rs&iRnRREHESEveniON Ad thE 6RInYREs deBcriRE Fhe¥&in have
at nultiple data rates. The fl owchart 800 begi ns at

been pgasgnigfl far thenpurposgneiillsstasion efd desprnieontqndy ndsiby limitation. For

cansl; M RS PAAGE e TP iSO RIRLS, 36 NS s

be domrean enyritable oedey 881l aropldinigthe dyscabedlapjctativas ket resilgn & is therefore

erei,n at |east. first and sec on a rtion

conterilgtedt it s pr pR POy oG A SR hetighs B HiRpS O Suivalents
that faflivigdin BRQpHie eRNEEPOESthE E&sﬁ’@ﬁﬁdeﬂ?fnﬁ ghciples URaDked a¥Bve and

receiver-supported data rates. §30 the total nunber
claimegthegedtr ect | y recei ved data packet signals is

determ ned fromthe received portion. At 840, the

total nunber of correctly received data packet signals

is conpared to a predeterm ned nunber. A correct

operation of the data packet signal receiver at the at

| east two receiver-supported data rates may be

determ ned as a result of the conparison.
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And at 850, the process of the flowhart 800 ends with
the results being nmade avail able to the user. Anong the
worenwy/oadyant ages, the enbodi ments descri bed heP@i/nS2006/028836
provide for a reduction in test tinme for
transmtter/receiver systens by determ ning neasured
values for nultiple properties or paraneters as varied
for the packets of a single transmtted packet train
or wave train. Testing tine is reduced by neasuring
r e packet properties, e.g. output power, EVM
VﬂiAﬁE%Ciﬁg@ﬁ{ anask, as the properties are varied in
value within one single packet train transm ssion.
Furthernore, multiple packet properties may be.
nbas urdsthpdfosmagpueng gpg@rmere graperties AE as QYPYHigRAbscapigted by a
signal %rﬁ%%%ﬁﬁﬂﬁg transmtted at different data rates.
ny noder ata packet signal receivers are capable
ofencrtieg viphygaldy ofisikndlpbethd aigaalrganerstof,e. prtidracfesaid plurality of

. L1 pl d .h [l d . dDb
st BT RN b by BBl e

generalditis, by enpl oyi ng the nethods as described herein

with nore nodern test equipnent, e.g. a VSA and/or )

VSESIVIRG AR ROTHRTRA Fald) Wralierad sieap Fromeidyes Sighwldiengralpr K analysis;
and configured and used to provide a single variable

mul ti - packet wave train or transm ssion to reduce the .

t msasuripg thervelue off thsat Ivagiomp bropetiy §iv the wogivettgortion of said plurality

: ] | ver e above detail ed

Ofmg%%ﬂ@%ﬁ%@%§%5%$ﬁi éﬁéﬁ$éﬁ?ﬁg%égnd t he exanpl es

descri bed therein have been presented for the purposes

of illustration and description only and not .b .

"2 ¢ atronetbed e e mhe ofer Sim R SwiT e gy of
measuR® VIORE td the BAbr&Ld Faabte manner. The method steps may

be done in any suitable order still providing the

descri bed operations and results. It is therefore

cont enplahaf L RIERAN Furilidy §Rfh RS i

al'l no |e?j|hc a?clI %%{s)r,(ﬁ ari aat%lio hgurgl ? ggﬁ |r\%§fggc%¥?a?ﬁ%¥alﬁé§ﬁf the
calibratgd tahge ¢fitbe sipnal igencaatdr ammstthe plurdlay bisiessutaddahiey bfide at least

one %ﬁ% ci pl es di scl osed above and cl ai med herein. WHAT | S
P ‘MED 1S: 1. A nethod for measuri ng one or nore
properties of an output signal generated by a signa
generator, conprisjng: generating a_plurality of
st-gnal _Ehedvetﬁ%éw O GERBraOFreinAt st oript dte Ridpbty of
measuRldWaleb _Eé/rrc%fnf)ﬁdsg@ BhSoAYR 90@&{ 5RR84 RAR, eﬁfd%lgg?fdf %aﬁiﬂ?t
g

varies in value over a calibrated range of the signa
gener at or;
5. The method according to claim 3, wherein at least first and second ones of said

plurality of signals include first and second data packet signals with first and second unequal

data rates and first and second unequal power levels respectively.
6. The method according to claim 1, wherein at least first and second ones of said

plurality of signals include first and second unequal values of said at least one property

respectively.
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receiving the portion of said plurality of signals
fromthe signal generator for analysis; and neasuring
wo b@7wzl40e of the at | east one property for theCT/US2006/028836

received portion of said plurality of signals to

produce a plurality of neasured values. 2. The nethod

according to claim1, further conprising mapping the

plurality of neasured values to the calibrated range.

3. The nmethod according to claim1, further conprising

conparjng val ues of the, cal.ibrated range of the signal

gzner a lzﬁmggaff Froprdingetosiaimay M ?emsar@aﬁwtecal%%&ﬁ udes at
least oh@@f&l%&t%%r,@ﬁ&trﬁhﬁ@s@c[ iné sighal a\muﬂm hod according to

claim3, wherein at |east one of the plurality of

nmeasur ed val ues corresponds to one of output power,

spectr . S - quak Lty t .

a%)'c or dﬂ}eglﬁf&gg%?cgp%n? tg\r/%/%J élglgi’ ?hg%}ﬁl eeag\l% £ H—{](?frgsg? Ig)gtgon of said
pluralisecftgederated signbls smiwtlep b predeietnyined plairagimpbsdataaicl ude fir st

and second data packet signals with first and second

unequal data rates and first and second unequal power

| @vel STHeas@ER6d Adéeidyng 16.clalii€l, WhERAOht AEOMd 4d stendloabddf said
rein at least first and second ones of said

1, whe { : d, . .
pluralify efrgeperaipd stenals dncdids firstand gecopd plraldice os ifsreat dietrsactively.

val ues of said at | east one property respectively.?7.

The net hod according to claiml, wherein said at |east

oHe prBpenethod acbuditestogtaindawhensiveat ddasolinspand spepwdrones of said
; tral . and signal, quality. 8 T t hod
plora PGP PR oS Rk oo e b O pt e
rates redpeciely. pl ural ity of generated signals includes a
predeterm ned plurality of data. 9. The nethod
according to claim1, wherein at least first and

SeCONdriNASh& ackaidthgdtollaahilt whekigener at ed signal s
include first and second pluralities of different data

r éprleralipegfisignaly inclede amlutebty eldlebrmackey sispale] aadm 1,
' | . fi . i .
o S 8 A e aR SR RO S BR Pl o

predetpmoketdagd el s with first and second equal data rates
respectively. 11. The nethod according to claiml1,
wher ei n:

12.  The method according to claim 1, wherein at least first and second ones of said
plurality of data packet signals include first and second data packet signals with first and second

unequal data rates and first and second unequal power levels respectively.

13. The method according to claim 1, further comprising storing the received portion

of said plurality of signals in memory.

14.  The method according to claim 13, further comprising retrieving the stored

portion from the memory.
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said plurality of signals include a plurality of data
packet signals; and said generating, receiving, and
wore@sei4ng are repeated for each of a pluralitRCDUS2006/028836
predeterm ned data rates. 12. The nethod according to
claim1l1l, wherein at |east first and second ones of
said plurality of data packet signals include first
and second data packet signals with first and second
unequal data rates and first and second unequal power
| evel s, re ctively. 13. .The nmet hod accordi to claim
115 e R A i 8 ST O TBeaT 08 GeHs fasheors
compridigd plurality of signals in nmenory. 14. The net hod
according to claim 13, further co risin? retrieving
t iseciving by dhayinta signal faceiver miluralioefydatessignalsywhersin 4t dgest first and
[ : [ LT A [ .
seoond BRs oF AR SF R sty P AL KEhl SRR 8 TRt cRbegpecively of
at least woeieva@verasuppartedidatayrated; data signals, wherein at |east
first .and.second ones of a rtion of . the plurali of.
A iR g e et R ntinfn Refbertson ey bt o day Sienals;
and of at |east two receiver-supported data rates;
deterninin% fromthe received portion a total nunber
ofOrRR3FIPS L ttal waabey @ficorErcty &ogivad data siggals Enpetefeigmiipgd number.
total nunber of correctly received data signals to a
predet erm ned nunber. 16. The method according to
cl@i mTil®, methed adcording td clagn d Sy ivhgeinseidudesvingngludesugeeiving at
[ n d Ignal f .t r LV
teast 53354 <o by RRRFEPRE I8P FR oF i oh My o7 fifle Yl it
and ses@cicabstaitially agial pbwyr lepladespoibedly.| evel s respecti vel y.
17. The method according to claim15, wherein said
receiving includes receiving at |east first and second
det.a STignAttBodPicchiiifhd BCRIMaY, WRELINQRIdTEcdiNBy Rickidad lebdving at
of data signals at first and second different power
least firg paq secgpd 8@‘[@1 signals of he sesgiyed peitien ehthe plurality of data signals at first

and seE&ﬁ%iffSreﬁtsﬂmp idve afALRad 65 cﬁﬁé@ﬁc‘r&e\f@elr-\éupported data rates,

respectively.
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