1 Method and system for determ ning the dependence between device
paraneters of a nobile tel ephone and signal paraneters 5 The invention
relates to a nethod and a systemfor determ ning the dependence between
dew‘ce paraneters of a nobile tel ephone and signal paraneters of a signa
transmtted and/or received by the nobile tel ephone. 10 One inportant stage
in the manufacture of nobile tel ephonesl, which is inplenented in order to
identify faulty nobile telephones at the end of the nmanufacturing process,
is testing the quality of different signal paranmeters, for 15 exanple, the
error-nodul ati on vector (EMV) or the code- domain paraneters (CDP) of the

signal tr r receiyve the nobile tel ephone under test dependent
upon gi v:ﬂegiéﬁs cgaﬁ%ﬁw‘ﬁ"blﬂ’\fapgé erminipg FE%e‘g?P fetwaeRnsni ssion
channel of dwfcémpafﬁéeaﬂowg maus&eaeeitaﬁhgﬂe%&% itage of the

reception or transm ssion anplifier For I'S purpose,” the neasured signal
par anet er sparametampared with threshold val ues, which define the correct

tol erance range. 25 In the case of purely static-process tests, in which the
conti nuousl y- neasured val ues of the individual signal paraneters of the

si gnal s tr@HénlM@f@t%}d/f&art%%e't\seg R¥tnBBPLLE 4 &b ephanes,are merely

archived for evaluation at a subsequent tinme, a conparison of threshold

val ues anddeher8On tonsid alepeseipacat behweénfdeﬂqe rdor dnge tet e pifores are not

required. mobile telephone and signal parameters of a signal

transmitted and/or received by the mobile telephone.

10
One important stage in the manufacture of mobile telephones,
which is implemented in order to identify faulty mobile
telephones at the end of the manufacturing process, is
testing the quality of different signal parameters, for

15 example, the error-modulation vector (EMV) or the code-
domain parameters (CDP) of the signal transmitted or
received by the mobile telephone under test dependent upon
given device-parameter values in the reception and/or
transmission channel of the mobile telephone, such as the

20 offset voltage of the reception or transmission amplifier.
For this purpose, the measured signal parameters are
compared with threshold values, which define the correct

tolerance range.

25 In the case of purely static-process tests, in which the
continuously-measured values of the individual signal
parameters of the signals transmitted and/or received by
mobile telephones are merely archived for evaluation at a
subsequent time, a comparison of threshold values and the

30 consequent separation of faulty mobile telephones are not

required.



2 For_both fields of application, identification of faulty nobile

t el ephones and static-process neasurenent of process paraneters, a short
testing tine is desirable in addition to high-precision testing.
Particularly in the context of 5 tests, in which the nobile tel ephone nust
be neasured with regard to several signal paraneters of the transmtted and
recei ved signal over a plurality of trahsmission and reception frequencies
and respectively over a plurality of device-paraneter values of severa
device paraneters, the 10 testing time can have a negative influence. The
frequency HA8 BpEhafielde|olbfaprid ositgeal idestibcadyiomeot nibiltey t el ephone

are convenginpoall 14t fr.om. uperordinate procedural -control unit
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regi stered by the nmeasuring instrunment. 25 Transm ssion tines for the
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tinme. is significantl increases the, total time for nmeasuring all signa
par ame rsteetineg g}%%a.an have a negative influence.

The frequency and signal level of the signal received by the
mobile telephone are conventionally transmitted from a
superordinate procedural-control unit to the measuring

15 instrument, and the frequency and signal level of the signal
transmitted by the mobile telephone are transmitted to the
mobile telephone together with the device-parameter values
of a device parameter to be set in the mobile telephone,
and, after triggering with subsequent synchronisation of the

20 measuring instrument with the mobile telephone, the
measurements of the individual, relevant signal parameters
of the transmitted and/or received signal of the mobile

telephone are then registered by the measuring instrument.

25 Transmission times for the transmission of the individual
frequencies and signal level of the transmitted and/or
received signal to be tested and for the individual device-
parameter values in some cases of several device parameters
of the mobile telephone are also disadvantageously added to

30 the actual testing time. This significantly increases the
total time for measuring all signal parameters of the signal

transmitted and/or received in all frequencies.



transmtted and/or received in all frequencies. 3 The invention is
therefore based upon the object of providing a nethod and a system for
testing a nobile telephone, with which the overall testing tinme for
measuring 5 the dependence of several signal paraneters of a signa
transmtted or received by the nobile tel ephone upon several

devi ce- paraneter values in sone cases of several device paraneters of the
nobi | e tel ephone is significantly r educed by conparison with the prior art.
10 The object of the invention is achieved by a nmethod for determning the
dependence between device paranmeters of a nobile tel ephone and signal
paraneters of a signal transmtted and/or received by the nobile tel ephone

wWith the lppfeptvses & i aiHprkraRd Bx;adsyg%ﬁ”&ﬁ@r & i ng the
dependence between device paraneters of a Il e tel ephone and signal
par anet er spodviad shgralmatrtants @nct ed sgstleor for etes viug by ndiet Ieobi | e t el ephone

with the features of claim,_,17. Advanta us further, devel opnents .of the
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to the § nvepti @paiernde tdre seel@m 26881 dpagahOtdhe & nvendipnif or
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devi ce- par paesmst s Uss tofe aldbiafe tkhepdewkCes pad ghet Bfsnt Mhiduueay be set
in the nobile 30 tel ephone during the type testing, are already present
by comparison with the prior art.
10
The object of the invention is achieved by a method for
determining the dependence between device parameters of a
mobile telephone and signal parameters of a signal
transmitted and/or received by the mobile telephone with the
15 features of claim 1 and by a system for determining the
dependence between device parameters of a mobile telephone
and signal parameters of a signal transmitted and/or
received by the mobile telephone with the features of claim
17. Advantageous further developments cf the invention are

20 specified in the dependent claims.

In the method according to the invention and in the systen
according to the invention for determining the dependence
between device parameters of a mobile telephone and signal

25 parameters of a signal transmitted and/or received by the
mobile telephone, all of the frequencies and signal levels
of the signal transmitted and received by the mobile
telephone and all of the device-parameter values of all of
the device parameters, which can be set in the mobile

30 telephone during the type testing, are already present
either in the mobile telephone or in the measuring

instrument at the start of the tests.



either in the nobile tel ephone or in the neasuring instrunment at the start
of theé tests. 4 These paraneter values can be stored in advance in the
nobi | e tel ephone or respectively in the neasuring instrument and, after a
trisggering of the nobile tel ephone or 5 respectively the neasuring
instrunment via an external triggering source, can be adjusted successively
fromthe nobile tel ephone or respectively fromthe measuring instrunent
during the course of the type testing. 10 Alternatively, the individual
paraneter values are stored in the nobile tel ephone or respectively in the
measuring instrument at the start of testing by a superordinate

procedur al ngond rolriier 3Aducd! £8h BCCEFALY! 12 RLAGR. e i vidual tests

are initiated w an adjustnent o rst” parametéer Set.

synchr oni sedbi bsttigiepirooeedur echetweénel heimothd enediEphpriesandmehe

measuring instrupent is guaranteed bEBthe si mul t aneous transm ssion from
t
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the noby | ered6d OPRANG, A HRSREGE hYek st Puhdier MRAS W Nbkddisinument.  Wth a
total of 4 frequency ‘bands, 10 transm ssion channels per frequency band and

5 devi ce- parapeteiny daeseof candboei ed] 25t pdr sinetess gl edotont tawsnm ssi on
channel , thgboverall testin t econds according to the

i f 3 80
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accor di ng t@sthenditvenidiony ok deLekrl BENgné heysiependence, between device
paranmeters of a nobile telephone and signal 30 paraneters of a signa

transmtted and/or received by the nobile tel ephone.

10 Alternatively, the individual parameter values are stored in
the mobile telephone or respectively in the measuring
instrument at the start of testing by a superordinate
procedural-control unit, and, after successful storage, the
individual tests are initiated with an adjustment of the

15 first parameter set.

A synchronised testing procedure between the mobile

telephone and the measuring instrument is guaranteed by the

simultaneous transmission from the superordinate procedural-
20  control unit of a synchronisation signal to the mobile

telephone and respectively to the measuring instrument.

With a total of 4 frequency bands, 10 transmission channels

per frequency band and 5 device-parameter values of a device
25 parameter for each transmission channel, the overall testing

time of 30 to 80 seconds according to the prior art is

reduced to less than 1 second with the method and the system

according to the invention for determining the dependence

between device parameters of a mobile telephone and signal
30 parameters of a signal transmitted and/or received by the

mobile telephone,



5 The procedure of the nethod according to the invention can be realised
in several enbodinents. In a first enbodi nent of the nethod according to the
5 invention, the individual signal paraneters of the transmtted signal are
regi'stered, and i Mmediately following this, the individual signal
paranmeters of the received signal are registered, in each case for one set
frequency of the transmtted and received signal and for one set device 10
par aneter value of a given device paraneter. In a second enbodi ment of the
met hod according to the invention, in each case for one identically-set

frequency bfe Eéh?qq%ﬁ%nﬁﬁtﬁgﬁ BRdhPecerveRdsignE? iRl FBierddenséandevi ce 15
par anet er H@Jfgéfgséagﬂd@géﬁg %hcgmggagﬂgﬁgéz the individual signal
an

paranmeters of the transmitte recelved signal are registered
sinmultaneously in that the neasuring instrunent transmts a test signal

corresponding to, the frequency and, signal | evel of, the received signal, in
each case i[/]i’aazglla?% feérfb&%.m%’%nggt ch§ ﬁ?%@%ﬁi PECLHE DD &1t%el ephone, and,
at  thes sai®yénEon ! %&Q@idi%iﬁj?%_@ng@ﬁairﬁzﬁ'?&&é@e@std@rhshr@ ssion signal to

the nmeasuring instrunent. In a third enbodi ment of the nethod according to
the 25 i nvearswon;tathesligngilviadeakegighakepar amet sneediatdly foldwsringt ed

signal are_registered eit.her .coherently or jn the reverse .sequence
initially 58 [T C“rale"q\?g]ﬁ  8d5geT, Héraffl?gﬁg%?fe‘i}h%irﬁ%ﬂlv at all set
devi ce- par a0gh£l ¥ed uesyiGfrerald, devieaehpassgetsr son® e slaquandf @lfl ow ng
this, the 30 individual signal parameters of the received signal are
regi st er edtRf t REANToHrhEANE gecen veHe st ghet sand efieriee dtet dgvice-

10 parameter value of a given device parameter.

In a second embodiment of the method according to the
invention, in each case for one identically-set frequency of
the transmitted and received signal and for one set device-

15 parameter value of a given device parameter, the individual
signal parameters of the transmitted and received signal are
registered simultaneously in that the measuring instrument
transmits a test signal cocrresponding to the frequency and
signal level of the received signal, in each case via

20 different connecting lines, to the mobile telephone, and, at
the same time, the mobile telephone transmits a transmission

signal to the measuring instrument.

In a third embodiment of the method according to the

25 invention, the individual signal parameters of the
transmitted signal are registered either coherently or in
the reverse sequence initially at all set frequencies of the
transmitted signal and at all set device-parameter values of
all device parameters to be set, and following this, the

30 individual signal parameters of the received signal are

registered either coherently or in the reverse sequence at



all set frequencies of the received signal and at all set device-paraneter
val ueg of all device paraneters to be set. In a fourth enbodi nent of the
nmet hod according to the 5 invention, the individual signal paranmeters of the
transmtted signal are initially registered at the sane tine, at a set
fréduency value of the transnmitted signal and the received signal and with
all set device-paraneter values of all_device paraneters to be set, and
following this, the 10 i ndi vi dual S|gn£ paraneters of the received signa
are registered either coherently or in reverse sequence wth an

i denti cal | et frequency.val u th_a devi ce r amet Iues of al
devi ce par%n%t%%% éé Yeser? Bgfgbg r?ﬁ%lY%% E?&gﬁ&i 3 ters of the

t ransni tte@evamb%ﬂaaceeje\te@as.ugabfaaglta@mé@%ﬁm@@ﬂgﬁ v %}emsle@r. nmanner
at a further frequency value. In a first sub-enbodi nent variant of the

first, second, third or fourth enbodi mrent of the nethod according to the

20 i nventi g, A dudd] i fehtegientt eie ol od e LS AN tleq and/ or T ecel ved

signal are adjuste one set device- paranet er one device
par anetier aulyerstiadil,e uh'e tilmeli viidbiall e st ghep hpaeameiner ¢ kef agoci at ed si gnal

paraneters of the transmtted and/or received si naI relevant for type 25
testing ar EFHESRLY Qﬁﬂ PHGrle 3ZP 1R4f 8L ABI BEFTE e SEHE transnitted

and/ or recejyed a%&%as!etarfere &R c3di;usteds fs‘c'l%e@xsér\’ﬁhytééH stl%aflu hﬁer

devi ce- paraneter val ues of all adjustable device paraneters,” and
associ at edtke gredeiyerd aistnerds apfl Whehtaéhsaett@&W%ﬂmHnﬂramaﬁarva@l@ﬁgnal are

30 neasuredf alllékéﬁéguﬂgygﬁ% ersn%OdnggétvarIé“%offo&fg%'%h&%a %%Cond,
10 individual signal parameters of the received signal are
registered either coherently or in reverse sequence with an
identically-set freqguency value with all set device-
parameter values of all device parameters to be set, before
the individual signal parameters of the transmitted and
15 received signal are then registered in a similar manner at a

further frequency wvalue.

In a first sub-embodiment variant of the first, second,
third or fourth embodiment ¢f the method according to the
20  invention, all adjustable freguencies of the transmitted
and/or received signal are adjusted for one set device-
parameter value of one device parameter adjustable in the
mobile telephone, and the associated signal parameters of
the transmitted and/or received signal relevant for type
25 testing are measured, before all adjustable frequencies of
the transmitted and/or received signal are then adjusted
successively for the further device-parameter values of all
adjustable device parameters, and the associated signal
parameters of the transmitted and/or received signal are

30 measured.



third _or fourth enbodi nent of the nethod according to the invention, al

adj ust abl e devi ce-paraneter values of the device paraneters adjustable for
the test are set in each 5 case for one frequency of the signal transmtted
and/or received by the nobile tel ephone, and the associ ated signal
paranmeters of the transmtted and/or received signal relevant for type
testing are neasured, before all adjustable device-paraneter val ues of al
adj ust abl e device 10 paraneters are then adjusted successively for the

further justabl e frequencies of the transmtted and/or received signal,
and the agﬂ%cq atsteecc’j'”gf gt "eﬂngﬁ@?gFSVﬁli’rﬁE On% rdifsilttSdd &FEPEF recei ved
signal ar ecieaswredoukrhFemnphaanens 6f ehd ifdeisy add My bl @Reof the
devi ce- paraneter val ues of each device paraneter adjustable in the nobile

t el ephone HreeTHdj st &éd lePOiertaberedericf TR BN g Madmesalofy theo A tinesl ot
IS provi decﬁie\%'ﬂifza%{]:a%%%rfsoégsgrgtggféufc?{m{ﬁe Ogesié %‘%é %%'t‘”i%”%lacﬁ'ogn:'

paranmeters o ransm tt recel ved signha i N thé case
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timeslots for the individu measurenents are either anraggfd_innediately

]
25 fol | owi HFOREhridt &e WP%§é6aF§%%Hh%@eon%Dth?ﬁw%ﬁ%QQﬁé§ §19WPthout a
measur enents ofmét SO h@ar aF8hehi efebh d%ﬁnﬁél%éitxﬁef)l% Y goftae ved signal. In

the case of a variation of the adjustable frequency the transmtted
and/ or recetlexhrdi dival tvaet itessliog are hoeaserededsifreredllof one of the

signal parapeters .of the transmtted and/or re iﬂ%& si,gnal can.be
provi ded. %93¥$?é§%ﬁri%yléﬁbgéfﬁ@ﬁ%erv? %e%y%{é%ﬁ5c rHﬁﬁ%?iFo%Fﬁéce
10 parameters are then adjusted successively for the further
adjustable frequencies of the transmitted and/or received
signal, and the associated signal parameters of the

transmitted and/or received signal are measured.

15 For reasons of efficiency, the variation of the device-
parameter values of each device parameter adjustable in the
mobile telephone are adjusted either decrementally or

incrementally,

20 A timeslot is provided in each case for the measurement of
the individual signal parameters of the transmitted or
received signal or in the case of a simultaneous measurement
of the transmitted or received signal. The timeslots for the
individual measurements are either arranged immediately

25 following one another or separated by one or more timeslots
without a measurement of a signal parameter of the

transmitted or received signal.

In the case of a variation of the adjustable frequency of
30 the transmitted and/or received signal, a timeslot without a
measurement of one of the signal parameters of the

transmitted and/or received signal can be provided.



invention, the neasuring instrument and the nobile tel ephone are
initialised, triggered and synchronised at the start of 5 the neasurenents
by a superordi nate procedural -control unit, and an evaluation of the
medsured values is inplenented at the end of the nmeasurenents. A second
enbodi nrent of the systemaccording to the invention 10 allows an
initialisation, triggering, synchronisé&ion and neasurenent of the signal
paranmeters of the transmtted and/or received signal between the nmeasuring
instrunment and the nobile tel ephone via two transm ssion channels w thout
the internedi ate connection of a superordi nate procedural- 15 control unit.

A third enbedi nenistofentfirliswstedracner 8y 88eh CaddSrd PRI Ahe al I ows an
initialisation, triggering, synchronisation and neasurenent of the signal
paranetersl%NeQWkPﬁwgﬂéﬁﬂﬁ@@@rzogahaﬁérum%%biW@ﬁ1§Kgmmb%kﬁﬁé@ﬁpbﬁ@e

neasuring LAstrend and 159 JBbLLe el EpancoY] &, PR WAANSLSS! gp channel

w t hout e internmediaté con tiron a superordi nate proce control
unit. 26 Thiee friestummrodistdyt aokupesy st enabe cor et tdve tiranennian f or

paral l el determ nation of th pendence hetween device . paraneters of
sever al nn%?feaQeﬁ%ﬁﬁﬁﬂ§%9naﬁ% ggﬁnﬁ?aﬁﬁFﬁaeY DL NEREHERTCr @fsni tt ed

and/ or recghyeshdyot N8e HRSREGLILE+HDbI | e tel ephone all ows the nmeasurenents
of the 30 signal paraneters of the transmtted and received signal

respectively froma total of n nobile tel ephones via ntest wunits, n ports
o, conmeckinted 885 Rer SRR, BURRCHESRLaSle LIE U LARARERLTI N0 €0
10 allows an initialisation, triggering, synchronisation and
measurement of the signal parameters of the transmitted
and/or received signal between the measuring instrument and
the mobile telephone via two transmission channels without
the intermediate connection of a superordinate procedural-

15 control unit.

A third embodiment of the system according to the invention
allows an initialisation, triggering, synchronisation and
measurement of the signal parameters ¢f the transmitted

20 and/or received signal between the measuring instrument and
the mobile telephone via cone transmission channel without
the intermediate connection of a superordinate procedural-

centrol unit.

25 The first embodiment of a system according to the invention
for parallel determination of the dependence between device
parameters of several mobile telephones and signal
parameters of the signal transmitted and/or received by the
respective mobile telephone allows the measurements of the

30 signal parameters of the transmitted and received signal
respectively from a total ¢of n mobile telephones via n test

units, n ports and n connecting lines.



bet ween devi ce paraneters of several nobile tel ephones and 5 signal
paraneters of the signal received by the respective nobile tel ephone allows
t he neasurenent of the signal paraneters of the received signa

respectively froma total of n nobile telephones via 1 test unit, 1 port
and n connecting lines. 10 Enbodinent% of the nmethod and the system
according to the invention for determ”ning the dependence between device
paraneters of a nobile tel ephone and signal paranmeters of a signa
transmtted and/or received by the nobile tel ephone 15 are explained in
greater detail belowwith reference to the draw ngs. The drawi ngs are as

fol l ows: Frigurgschrzh@n®odtihbaekoti trYl sy s aQraibdidihd itisttheembodi ment of a
system according to the 20 invention for determ ning the dependence between
devi ce pardmEErIPOEOr woERld el eflephbREnahbon stigridie sleramseacs of a signal

transmtt @gﬂ! r .ecei e i I oNe; i.gur.e shows a
fIOM/char?g% aI?f%?ﬁﬁgh%¥ggggéﬁ%gn?ED€%#§%% ﬁﬁggygiﬁéﬁgdgﬁgggiﬁéﬁt of the
met hod 5 acebgreh npdmantdtersneEnthensignatletecad vadh ot the deppedence bet ween
device parameters of a nobile tel ephone and signal garaneters of a signa

30 transmiteed Qrid G ECePiedWBy L PR FBBIT @Mt te| TpHdife;S1BHA 1R gure 3 shows
a_fl ow chagdr o @.8eeand nSUbueEhOUATEDL oY BT A8 & I MisloneabOdigent oOf the

met hod according to the invention for determning the
of n mobile telephones via 1 test unit, 1 port and n
connecting lines.

10

Embodiments of the method and the system according to the
invention for determining the dependence between device
parameters of a mobile telephone and signal parameters of a
signal transmitted and/or received by the mcobile telephone

15 are explained in greater detail below with reference tc the

drawings. The drawings are as follows:

Figure 1 shows a block-circuit diagram of a first
embodiment of a system according to the
20 invention for determining the dependence between
device parameters of a mobile telephone and
signal parameters of a signal transmitted and/or

received by the mobile telephone;

25 Figure 2 shows a flow chart of a first sub-embodiment
variant of a first embodiment of the method
according to the invention for determining the
dependence between device parameters of a mobile
telephone and signal parameters of a signal

30 transmitted and/or received by the mobile

telephone;



dependence between device paraneters of a nobile 5 tel ephone and signal
paraneters of a signal transmtted and/or received by the nobile

t el ephone; Figure 4 shows a flow chart of a second enbodi nent of the 10
met'hod according to the invention for determ ning the dependence between
device paraneters of a nobile telephogﬁ and signal paranmeters of a signa
transmtted and/or received by the nobrle tel ephone; 15 Figure 5 shows a
flow chart of a third enbodi nent of the nethod according to the invention

for determni he depende bet ween devi ce raneters of a nobile

t el ephone g%ﬂh%?d%a|‘§6R§%F5%§%§f§%8f%aogiana?c?$ n%ﬂ%%?%&? Yeceived by
the nobile tel ephone;vdtigite &F shawssa bhbvichant of #nd addbenbodi ment of
the nmethod according to the invention for 25 determ ning the dependence

bet ween device par amftEHS N Fondbrl dnPenEpABNECANL e gl i nddtEnet ers of a
i |t itted jved i X Ei 7 sh
signal transmitte ar@e;éeﬁﬁén‘{:% el .ebﬁ%@?%%ﬁgaé%rﬁ@%%‘{ oY RANG [ SHOWS

a time-dependency di agr or the first e nent he ne according
to the3 invention fortalepdraneniang! tshegndéppadaneeebetafen dilgnalhe devi ce

r r f il I n i gnal r r f, ignal r iv
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telephone;

Figure 4 shows a flow chart of a second embodiment of the
10 method according to the invention for
determining the dependence between device
parameters of a mobile telephone and signal
parameters of a signal transmitted and/or
received by the mobile telephone;
15
Figure 5 shows a flow chart of a third embodiment of the
method according to the invention for
determining the dependence between device
parameters of a mobile telephone and signal
20 parameters of a signal transmitted and received

by the mobile telephone;

Figure 6 shows a flow chart of a fourth embodiment of the
method according to the invention for
25 determining the dependence between device
parameters of a mobile telephone and signal
parameters of a signal transmitted and received

by the mobile telephone;

30 Figure 7 shows a time-dependency diagram for the first
embodiment of the method according to the

invention for determining the dependence between



5 Figure 8 shows a tine-dependency diagramfor the first enbodi ment of the
nmet hod according to the invention for determ ning the dependence between
devi ce paraneters of a nobile tel ephone and signal paraneters of a signa
transmtted by the 10 nobile tel ephone; Figure 9 shows a tinme-dependency
diagramw th several tinmeslots followng in direct succession within a
timeframe; 15 Figure 10 shows a tine-dgpendency diagramw th several
timeslots with a spacing distance within a time frane; 20 Figure 11 shows a
ti me-dependency di agram of several timefranes each separated by one

timeslot; Figure 12 ghowed Rl pakambtadblofli 20rdM f @ 158404 gaRodi ment of
a system according to the 25 invention for determ ning the dependence

bet ween devi ce par arfstasres plranetbirbeof ek ephomel areleisiaghdly pareaneters of a
signal transmtted a r.r ived by the nobile tel ephone; 30 Figure 13
shows a block-circui?g%$£§?§%$§$%§nﬁhird enbodi nent of the system according
to the invention for determ ning the dependence between 12 device
paranmeters_of a nobile tel ephgne and signal paraneters of a signal

transnitt FEEHE & QAN &d Y REPRBAFNEY t @1 apFRihe: OB gy hidsT4 shows a
bl ock-circuit diagramgfofdntSths eRROLLPFERY gécgréyﬁéqggqgﬁprding to the

invention for determining the dependence between
device parameters of a mobile telephone and
signal parameters of a signal transmitted by the

10 mobile telephone;

Figure 9 shows a time-dependency diagram with several
timeslets following in direct succession within
a timeframe;
15
Figure 10 shows a time-dependency diagram with several
timeslots with a spacing distance within a time

frame;

20 Figure 11 shows a time-dependency diagram of several

timeframes each separated by one timeslot;

Figure 12 shows a block-circuit diagram of a second
embodiment of a system according to the
25 invention for determining the dependence between
device parameters of a mobile telephone and
signal parameters of a signal transmitted and/or

received by the mobile telephone;

30 Figure 13 shows a block-circuit diagram of a third
embodiment of the system according to the

invention for determining the dependence between



i nvent.ion for parallel determ nation of the dependence between device
paraneters of several nobile telephones and signal paraneters of the 10
signal transmtted and/or received by the respective nobile tel ephone; and
Figure 15 shows a bl ock-circuit diagramof a second enbodinment of the
system according to the 15 invention ﬁgr paral |l el determ nation of the
dependence between device paraneters of“several nobile tel ephones and
signal paranmeters of the signal received by the nobile tel ephone. 20

Starting fromFigure whi resents the block-cjrecuit diagramof a first
sub- enbodi nent vari an e%§%%;§} Fﬁé%rseﬁgoaiW8§f§8f£?ﬁ%p%9%? ccording to
the invention for desafmaniperdne cdeperdanseghel weean siemi €l parmmt ers of a
nobi | e tel ephone and signal paranmeters of a signal 25 transmtted and/ or
recei ved by the nobi | E2¢%Eshdie, thEn8OPLSR| 6@ RBNSBLE i on describes the first
sub-enbodi nent variant of the first enbodi nent of the method according to
the invention for determ ning the dependence between device paraneters of
a nobi |% tBleprene ansheiymalblipakamétrend tofliag8amspfnal firstnsm tted and/ or

received by the nobile telephqne;. 13 In procedural sta S10 of the method
according to the inv%ﬁﬁ?%ﬁﬁ%ﬁﬁufgﬂagﬁgﬁtﬁgngcaﬁﬁl?9eﬁ%e Fes of the

transmtted signal ofidfentidy Ifit ¢lagphaBe, dehkbehiAseiomsspcirat ed with fixed
transm ssion channels in the 5 individual frequency bands, and the

devi ce- par anet er val U6PSTAPIREe hatwerm @RVAFE R35eReEERd o t3PYER2L ndi vi dual
device parameters, af&,iyansMddrefichy shies$yRET Opdk il e P e dyAl -

10 signal transmitted and/or received by the

respective mobile telephone; and

Figure 15 shows a block~circuit diagram of a second
embodiment of the system according to the
15 invention for parallel determination of the
dependence between device parameters of several
mobile telephones and signal parameters of the

signal received by the mobile telephone.

20 Starting from Figure 1, which presents the block-circuit
diagram of a first sub-embodiment variant of the first
embodiment of the system according to the invention for
determining the dependence between device parameters of a
mobile telephone and signal parameters of a signal

25 transmitted and/or received by the mobile telephone, the
following section describes the first sub-embodiment variant
of the first embodiment of the method according to the
invention for determining the dependence between device
parameters of a mobile telephone and signal parameters of a

30 signal transmitted and/or received by the mobile telephone:



contrQl unit 1 via the port 9 and the connecting line 2 to the nobile

t el ephone 31, and the signal |evel and the 10 frequencies of the received
signal of the nobile tel ephone, which are associated with fixed reception
channels in the individual frequency bands, are transnmitted via the port 10
and the connecting line 4 to the neasug%ng instrument 5. These data

transm ssions to the nobile tel ephone and the 15 neasuring instrunment 5
can be inplenented either in a prelimnary phase before the nmeasurenents or

at the sta r S, ¢l C ral_ s e 520, the
start of t#(ia %%C%%gf}f%’}éﬁ???? Prfrppléérehﬁ?gﬁd&%y%%%%g} r]ltg? Et?\'% nobi | e
t el ephone Zivamdidrhe theasinnag ilestluaedt foeqlendiwes casaeef a data

transm ssion at the start of the nmeasurenents, the nmphile tel ephone 31 and
the measur FrRP$ st Qﬁ;§ﬂ9n§qa95 thei Bk EE BSLEMEPRE AN EnSHtssi on event. |f

the data haysoZmtadd eadh Feedqt t2BaBhE 5§doRNchAice Y &3eHhd N the nobil e
t el ephone device 31 and in the neasuring instrunent 5, the individual

measur enent&diiistude segueagybpaadsaddndi bival devisewardrateirgyediveg si gnal
fromthe s rdi.nat e .pro ur.al_ - | unjt The f.r mssi.on of a 30
synchronisggﬁ%%E%?gngﬁu%%b%ggh8§§8%g$%%§i%%?% %@%6@Hﬁféfﬁ£§o9%§6 unit 1 to

t he nobi | epd edpirans, Ilreandanenmtiheedneasuné NGupdrsdrdimeite pricsedddbti-onal |y
sta n this manner, the nmpbile

i npl enented in éfggprocedural 8e 5%0. I ,
tel ephone S¥1HF ¥t dy YR &Res BATH h??ﬂet%%a%QﬁﬁqﬁﬁjFﬁkQﬂ@@e@ttQ_apd with
the super ofglé NALIS: Y ACAGHHRN=CON! rohq Wid sigrldl, tlhve1 eadernan additional
device - an additional triggering or 5 synchronisation unit - for continuous
synchrﬂhiséxeqmemﬂiqaupf the received signal of the mobile telephone,

which are associated with fixed reception channels in the

individual frequency bands, are transmitted via the port 10

and the connecting line 4 to the measuring instrument 5.

These data transmissions to the mobile telephone 3; and the

15 measuring instrument 5 can be implemented either in a
preliminary phase before the measurements or at the start of

the measurements.

In the next procedural stage S20, the start of the

20 measurements is implemented by triggering the mobile
telephone 3; and the measuring instrument 5. In the case of
a data transmission at the start of the measurements, the
mcbile telephone 3; and the measuring instrument 5 are
triggered by the data-transmission event. If the data have

25 already been transmitted and are present in the mobkile
telephone device 3; and in the measuring instrument 5, the
individual measurements must be started by an additional,
external triggering signal from the superordinate
procedural-control unit 1. The transmission of a

30 synchronisation signal from the superordinate procedural-
control unit 1 to the mobile telephone 3; and to the

measuring instrument 5 is additionally implemented in



measur,ing instrument 5 with the nobile tel ephone 31 is not required. In
procedural stage 530, the first neasurenent is prepared 10 by setting the
signal level and the first frequency value of the transm ssion signal and
the first device-paraneter value for the first device paraneter to be set
in the nobile telephone 31 and by seti&ng the signal level and the first
frequency value of a test signal in the nmeasuring instrunent 15 5, which is
received by the nobile tel ephone 31 as a received signal. In the next

procedur al , st ag6,240.stLhe thansplssi L 'ﬁgé? it cedi ng
proceduraJpstage 8305%5%%0 transnittedlﬁé t he &%&?ﬁgkﬁéeégﬁégghg&gvia t he
connect i ng3: ldisneebfteytnberombsen ivigh ndte meastrSngThnstromasti Ssaom  si gnal

connect ‘ weasan . iSsamn i
one of mortL ol g pEPansterate BFGRATTT el e yaaueidy 1 pfasehdee. JFurt her

conbi ned stgnsl 26 RRfiATRHENSdevioe eXafiPhddi BE\aICRR iQlderingr 8rdet er ni ned
from the neasured signal paranmeters via a signal processing inplenmented in

the measurf¥RFITREES@REOD SPIA i fBE| 6eNFENUPIDVIMER TGP I6a¢H0BasE aBet he
MRasuri ng fddE, {0l el LAEREIs 05 2hotal RAATELal Mildin 53 Ll mebrare as

shown in Figure na simlar manner, 1n ext procedural stage
550, the mm@siurdchg instrunment 5 transnmits the test signal 15 corresponding
to the received signal prepared in procedural stage S30 via the same port 7

and the sane connecting line 6 to the nobile telephone 31. The test signal
transmi tt eth Ryroddit rBastkigRISBOSt tHEENL r &t Ifed QGRIneA B pheparhil e

10 by setting the signal level and the first frequency value of
the transmission signal and the first device-parameter value
for the first device parameter to be set in the mobile
telephone 3; and by setting the signal level and the first
freguency value of a test signal in the measuring instrument

15 5, which is received by the mobile telephone 3; as a

received signal.

In the next procedural stage 5S40, the transmission signal
prepared in the preceding procedural stage S30C is

20 transmitted by the mobile telephone 3; via the connecting
line 6 to the measuring instrument 5. This transmissicn
signal is registered by the measuring instrument 5 at its
ports 7 with regard to one or more signal parameters -
signal level, freguency, phase etc. Further combined signal

25 parameters - for example, EVM, CDP etc - are determined from
the measured signal parameters via a signal processing
implemented in the measuring instrument 5. A timeslot is
provided in each case as the measuring time for registering
a signal parameter within a timeframe as shown in Figure 9.

30
In a similar manner, in the next procedural stage $50, the

measuring instrument 5 transmits the test signal



5 tel gphone 31 as a received signal and registered with regard to one or
nore si-gnal paraneters, fromwhich further conbined signal paraneters are
determned in the nobile telephone 31 via a signal processing unit. 10 In

t hé next procedural stage 560, the next device-paraneter value of the first
device paraneter is set in the nobile gelephone 31, and the neasurenent of
the signal paraneters of the transnit%ed and recei ved signal associated
with this device-paraneter value of the first device paraneter is 15

measur ed Ofof ASHRGId MR Y dether Q%g@%ga Qiﬁg?ﬂ;%?éap%ég:??% ?g%tcr?%@ﬁw In

procedural stage 560, when all the sig e transmtted
and recei vetege ghHl wssdtieatsetewpohtal | an@0tld $dmee devireetpagaieter 6val ues

of the fir evi_ce .par ter have been registered, the fir
device-pargéfﬁﬁﬁ Wé%#i? %g%ephgnﬁegf'g@%?éﬁgﬁéﬁﬁﬁﬁF@rEF§H§@%%%ﬁdtﬂ% nobi | e
t el ephone Bie meahitig assecuakad si gpakepaido@®tief straf nidrg ity ansmtted and

received signal are determned in procedural stages S40 and 25 550. In the
next procebethdngs 8702 BECeHEH a3i AL PO Ce9Iisseand: BithareeaTrdf every

device, paragmies davs beanceeh Badankbe-gsserbntad ol anplopar ameters of the

transmtted and 30 recelve ave been neasured, the next frequency
val ue of témbinehsnigriadd ramdneseesvedesdgnatminei trhechreeasiiileg | nst runent

5 and respgctively fromthe nobile tel ephones 31 16 and, once again, the
first devigéi%%wgﬁ%f%rv%alﬁesb?n?ﬁepr?? T e -par aneter are set in the

nobi | e tel ephone device 31, and accordingly, the signal paranmeters of the

transm tted and received signal, which are set at the next
10 In the next procedural stage S60, the next device-parameter

value of the first device parameter is set in the mobile
telephone 3;, and the measurement of the signal parameters
of the transmitted and received signal associated with this
device-parameter value of the first device parameter is

15 measured or respectively determined in procedural stages S40
and S50.

In procedural stage $60, when all of the signal parameters

of the transmitted and received signal associated with all
20 of the device-parameter values of the first device parameter

have been registered, the first device-parameter value of

the next device parameter is setf in the mobile telephone 3;,

and the assoclated signal parameters of the transmitted and

received signal are determined in procedural stages S40 and
25 S850.

In the next procedural stage S70, as soon as all device-
parameter values of every device parameter have been set and
the asscociated signal parameters of the transmitted and

30 received signal have been measured, the next frequency value
of the transmitted and received signal from the measuring

instrument 5 and respectively from the mobile telephones 34



5 frequency value of the transmtted and received signal and wth the first
devi ce-paraneter value of the first device paraneter, nust again be

reqgi stered in procedural stages S40 and S50. 10 Finally, when the signal
paraneters of the transnitted and received signal associated respectively
with all frequency values and every dgyice-paraneter value of every device
paranet er have been registered in the nobile tel ephone 31 and the neasuring
instrunment 5, the correctness of the 15 individual neasured signal

paranet er ;f, iied RAIM, Lked 2ndstreeei vedSlfidle CaRike offeeked in an

optional procedural “stage S80. For this purpose, the individual neasured
signal pafiaiat gleyick paganesiasnireesetnth rideeingd 1s gredlephose typical ly

supplied f 4 nobj J.e 31.,via.the,20_connecting.line 2 and the
port 9 and£$£%%$$hé %%gsﬁéfééyﬂﬁﬁg?r&ﬁgh%l§%§ﬁa%?ﬁgﬁﬁgng8$ft %?connecting
i ne 4 andttdresmipared kOdt eetbévsdpet gnadi nattel g eoedweal acomheohenni t 1 and

conpar ed if each case with tw threshold val ues defining the _tol erance
or

range AV YA Sfghaf phRAMBtkred it rensiyed sigréd PROt he

super or di nai RMRCEIWR ge9RbEObabBhbtdr vAY &EONd P eaRodEyRRE variant of
the first enbodi mrent of the nethod according to the invention for

det er m ni epranetedopawdsnegabet heencdievterepairamaresiughla strelyebeSt @1 ephone
30 and siqﬂ§% aneters of the signal transmtted and/or received by the
nobi | e telephone,” for which a flow chart is shown in Figure 3, differs from
the first sub-enbodinent 17 variant of the first enbodi nent of the nethod

accorgfng to the invention in that, instead of varying the individual

devi celpar BiRATEHY v aiNFEs tE FRENRAJPIT RS HR\S L& partdmdsarid ted and

received signal associated respectively with all frequency
values and every device~parameter value of every device
parameter have been registered in the mobile telephone 34
and the measuring instrument 5, the correctness of the

15 individual measured signal parameters of the transmitted and
received signal can be checked in an optional procedural
stage S80. For this purpose, the individual measured signal
parameters of the transmitted and received signal are
typically supplied from the mobile telephone 3; via the

20 connecting line 2 and the port 9 and from the measuring
instrument 5 via the port 8, the connecting line 4 and the
port 10 to the supercordinate procedural-control unit 1 and
compared in each case with two threshold values defining the
tolerance range for the respective signal parameter, which

25 are stored in the superordinate procedural-control unit 1.

A second sub-embodiment variant of the first embodiment of
the method according to the invention for determining the
dependence between device parameters of a mobile telephone
30 and signal parameters of the signal transmitted and/or
received by the mobile telephone, for which a flow chart is

shown in Figure 3, differs from the first sub-embodiment



in procedural stage 560, the individual frequency values are 5 first tuned
in procedural stage S150 and, instead of varying the individual frequency
val ues in procedural stage S70, the individual device-paraneter val ues of

t he .indi vidual device paraneters are then tuned in procedural stage 5160.
10 The ot her procedural stages 5100, 5120, 5130, S140 and S170 of the
second sub-enbodi ment variant of the fisst enbodi mnent of the nethod
according to the invention in Figure 3 correspond to procedural stages 510,
520, 530, 540, S50 and S$0 of the first sub-enbodi ment variant of the first

15 enbodi restigit tde vkt adsaceanduNgeh® dhechavaian fhowmiing tbi gure 2,
and further description will therefore not be provided. In the case of t he

second enbbidf nEMCBTiAThd et RGd 4BEEPAANGT VYWY He'g rvsHtiishator
determ ni Ngevlie deneiiange [Belee s BRY! £RaPAI QP! sy e Bo1DRILR Le! ephone

and signal paranmeters of the signal transmtt or receive y the
nobi | e t el ephovecedishowtage Bitgur ehe, 1nﬁEVLdmhlufmﬁﬁuenqyuﬂaluparameters of

a tran ed and recei ved signal a S| | t i,n each
case Wi hl% Yohe THHESIS: PT u58%n8§?9ﬁ9§r§§é%n 'Hﬂ%: cgfgyré ¥itPEd for
the sinul tiggeDusi MRASUN ETRGSnROt WRelet hen Nphb il el ephene 3%0,ardet he
measuring instrument 5 according to the second 30 enbodi nent of the system

accor di ng tedthdual dfvige Parangéesr HEhEAY ¢hethipeitisHebiaedf@énedevi ce
par anet er sp0f e JODId R tt%&%p'&%%dambﬂrgé‘@& %%‘Fégeé S stO a signal 18

transnltted and/ or recelve he no one as s in Figure 12.
A superordi nate procedural - control unit 1 1is not prOV|ded |n

10 The other procedural stages 8100, S120, S130, S140 and S170
of the second sub-embodiment variant of the first embodiment
of the method according to the invention in Figure 3
correspond to procedural stages S10, 520, 830, S4G, $50 and
S80 of the first sub-embodiment variant of the first

15 embodiment of the method according to the invention shown in
Figure 2, and further description will therefore not be

provided.

In the case of the second embodiment of the method according
20 to the invention for determining the dependence between
device-parameters of a mobile telephone and signal
parameters of the signal transmitted and/or received by the
mobile telephone as shown in Figure 4, the individual signal
parameters of a transmitted and received signal are measured

25 simultaneously in each case within one timeslot.

Two connecting lines 2’ and & are required for the
simultaneous measurements between the mobile telephone 3,
and the measuring instrument 5 according to the second

30 embodiment of the system according to the invention for
determining the dependence between device parameters of a

mobile telephone and signal parameters of a signal



5 the.second enbodi nent of the systemaccording to the invention. The
signal 1evel and the individual frequency values of the transmtted and
recei ved signal and the individual device-paranmeter val ues of the

i ndi'vi dual device paraneters nust therefore already be stored in the nobile
10 tel ephone 31 before the start of thﬁ measurenents in the neasuring
instrunment 5 and in the nobile tel epho & 31. The start of measurements is

i npl enented by mutual triggering and nutual synchronisation between the

nobi l e tel e i [ r nt 5. ln_t e of the
first sub-enbo ,§§#§-%%g{%%trgﬁg?ﬁéang%dgﬁ%Iﬁ%%gﬁi%ﬁﬁ%%@P thgn%ﬁﬁg
accordi ng iro Rigmrend@ntion for determ ning the dependence between

devi ce-paraneters of a nobile tel ephone and signal paraneters of a signa

20 transmitted and/or received by the nobile tel ephone, the procedural

stages SAQn athedothdinatehibeBobhgrh ndbyhepad wsignali PHAMLRLS 4l the
transmtted and received signal are neasured for every set signal |evel and
every et Fiedipannd egbodhaentansnthe etly SR raveisdddisitgngdheand for every

set 25 device: rﬁpe r o] I ndi Wi devi r (s to be
set, are C% Hﬁg' Fn%gepﬁgéggﬁrg?%gfdgggéﬁgggﬁkﬁ' 4@%@ &?ﬁgggbg sm ssi on
si gnal is talamsmidf edieby rehemirbbedeand et epdiornsd 3 card measthed by t he

measuring jnstru t 5, .and the test sjgnal correspondi.n o the received
S gnal 15 TSI ARy PRr AR T 1 B 5 (e TR g TALt FGHERE 5 and
nmeasur ed bya # i tEky ms&ehﬁahe@@rélaaﬁeédsg%@lme% gnakhel@opkiacedural
stages 5200, 5210, 5220, 5240, S250 and 60 of the first sub-enbodi nent

vari amt® oftelrrhameoid bebode ngig ©fart of the measurements in the
measuring instrument 5 and in the mobile telephone 3;. The

start of measurements is implemented by mutual triggering
and mutual synchronisation between the mobile telephone 3;
and the measuring instrument 5.

15
In the case of the first sub-embodiment variant of the
second embodiment of the method according to the invention
for determining the dependence between device-parameters of
a mobile telephone and signal parameters of a signal

20 transmitted and/or received by the mobile telephone, the
procedural stages 540 and S50, in which the individual
signal parameters of the transmitted and received signal are
measured for every set signal level and every set frequency
of the transmitted and received signal and for every set

25 device-parameter value of the individual device parameters
to be set, are combined in a procedural stage S230, in which
the transmission signal is transmitted by the mobile
telephone 3; and measured by the measuring instrumentj5, and
the test signal corresponding to the received signal is

30 simultaneously transmitted by the measuring instrument 5 and

measured by the mobile telephone 3, as a received signal,



the nethod according to the invention shown in Figure 4 correspond to
procedural stages 510, 520, 530, 560, S70 and 5 S80 of the first

sub- enbodi nent variant of the first enbodinent of the method according to
thé invention shown in Figure 2, and further description is therefore not
provi ded. The second sub-enbodi nent vigiant of the second enbodi nent 10 of
the nmethod according to the invention Tor determ ning the dependence

bet ween devi ce paraneters of a nobile tel ephone and signal paraneters of

the signal ptsanamdit ed 3ad/ @QOOEGQQFM?C’SMOI he, [Pbid B d elePhone, ol:n which

the transmtted and received signals are neasured sinultaneously, and the
15 indi vi dizgé Fretuavdyepdiodeseatevanhedt i dif atlie regcande ratiogémehgopf and t he

i ndi vi dual Vi G&- par t er. val ue f.th I ndi vi dual. devi ce pgranmeters are
tuned in at@%é%%ﬁ“?féﬁéﬁaﬁa%nél88p§§§p%?Y§%%%%% PR e THGREE %terative

| oop, is destmeshorfd an proowbiunali ebagés psdeedr®l STEISHH2600 2340, 5220,
20 5230 of _the first sub-enbodi nent. variant of the second enbodi ment of the

met hod “acce?idi My T tHe StnPeRrPBROSHBEAL i FRr Figuref 41 tH fstocedural st ages

S150 and SIH@imdrte ¥eGeRd neSHBHEHBRGLAEAY VAT {1t ferdthe islhghnemaodi ment
of the method according to the invention Shown in Figure 3 and 1s 25

t her ef or e hbguie | Dstarat darithefudeherigt agnahs dietdfradrati wysovédedescri bed
in any greater detail. In the case of the first sub-enbodi nent variant of
the third enbodi nent of the nmethod according to the invention for 30

det er m ni nthé he:clepedgnRembbeiwean deyisget paf ated efescdifd @mpdlimkeatt el ephone
and signal paraneters of the signal transmtted and/or received bépthe

mobi | efYt el @pndife "G iBFCoEdipfighretbe RECPRERYI thialdd€Lgdindtdd tokgnal

par anet er sy@beddhce between device parameters of a mobile telephone
and signal parameters of the signal transmitted and/or
received by the mobile telephone, in which the transmitted
and received signals are measured simultaneously, and the

15 individual frequency values are tuned in a first iterative
loop, and the individual device-parameter values of the
individual device parameters are tuned in a second iterative
loop superimposed over the first iterative loop, is derived
from a combination of procedural stages $200, S$210, SzZ20,

20 8230 of the first sub-embodiment variant of the second
embodiment of the method according tc the invention shown in
Figure 4 with procedural stages S150 and 5160 of the second
sub-embodiment variant of the first embodiment of the method
according to the invention shown in Figure 3 and is

25 therefore not illustrated in further diagrams of the

drawings or described in any greater detail.

In the case of the first sub-embodiment variant of the third
embodiment of the method according to the invention for

30 determining the dependence between device parameters of a
mobile telephone and signal parameters of the signal

transmitted and/or received by the mobile telephone shown in



transmtted signal are first neasured, and followng this, the individual
associ ated signal paraneters of the received signal are neasured
respectively for every set signal level 5 and every set frequency and for
evéry set device-paraneter value of every device parameter adjustable in
the nobile telephone 31. Procedural s%@ges 5300, S310, 5320, S330, 5340,
S350 and 10 S390 of the first sub-enbodi nent variant of the third

enbodi ment of the method according to the invention shown in Figure 5

correspond:£ 9, ar acedyral; Stages.pl 55529%‘;2&051@}%0% r@g%%x?ﬂet%@%’ 9%7911@“0' S80

of the first” sub-énbodi ment varrant o f i ment “of "t he “met hod
accor di ng twartdwe tifed mignbiloarshbivst nméa gured 2, arahdaid ddmighehidescri ption

is therefqre provi.ded. Procedural stages 5360, S370 d 5380 of the first
sub-enbodiﬁhﬁleﬁﬁﬁhﬂqa&nﬁsépcﬂﬁ e?h?%@g% qﬁﬁﬁerﬁyf%?ﬁ@enéﬁﬁ8évﬁécording

to the invengdn,a i siekat ebfect P VRrfst iomBf ddie Jikgizvi duak)
frequencies and of the 20 individual device-paraneter values of the
i ndi vi dualangdumstrasied deeavenpyr anet 695 SYRFY cethdaidEanraraneter t he

i ndi vi dual ,, sy f i i v rr R to
pr ocedur alvéit%g;gdsf %?f%?ggﬁcgnagggg%%gré{?ﬂle&%% ati gtn eo?n%?ﬁégi ndi vi dual
frequenci etselaphdrtee 3;ndi vi dual 25 devi ce- paraneter val ues of the individual

adj ust abl e device paraneters and for the measurenent of the individual
signal paraneters of the transmtted signal. The first sub-enbodi nent

variant ofpidiediraid staed BB0b, 063180 $heo Tetdmy, acnw,digagot @ntihe _
invention, in which the individual signal paraneters of the received signal

are fi% stSH¥hl dde fid stosrbrengothrent t werianh vafdidle sihgmal 21

embodiment of the method according to the invention shown in
Figure 5 correspond to procedural stages S10, S20, 830, 540,
S50, S60, S70 and S80 of the first sub-embodiment variant of
the first embodiment of the method according to the

15 invention shown in Figure 2, and no further descripticn is
therefore provided. Procedural stages S360, S370 and S380 of
the first sub-embodiment of variant of the third embodiment
of the method according to the invention, which relate to
the variaticn of the individual freguencies and of the

20 individual device-parameter values of the individual
adiustable device parameters and to the measurement of the
individual signal parameters of the received signal,
correspond to procedural stages S330, S340 and S350 for the
variation of the individual frequencies and the individual

25 device-parameter values of the individual adjustable device
parameters and for the measurement of the individual signal

parameters of the transmitted signal.

The first sub-embodiment variant of the third embodiment of
30 the method according to the invention, in which the
individual signal parameters of the received signal are

first measured, and following this, the individual signal



paraneters of the transmitted signal are neasured, nerely leads to a

swi tchi.ng of procedural stages 5330 to S350 with procedural stages S360 to
S380 in the flow chart of Figure 5. 5 The second sub-enbodi nent variant of
the-third enbodi mrent of the nethod according to the invention for

determ ning the dependence between device paraneters of a nobile tel ephone
and signal paraneters of a signal tran8hitted and/or 10 received by the
nobi | e tel ephone, in which the individual frequency values are initially
tuned in each case within an iterative |loop for the neasurenment of the

i ndi vi dual Pay&irdierp@fambeetsappni heedr ahemal tank arwhyueesi,veersiignal , and

o100 00 1048y L0, 048] oV £2GRRE L ELo R o, 0, Lachhg o v dua

adj ust abl € deVi ce parameters “are

super i mposgtbedird e tagest sBker abi 88801 DOPLhd SFARF icked thy rSWikehing t he
sequence of procedural stage S340 wth S350 and procedural stage S370 with
5380. 20 I%:the first sub-embodi nent variant of the fourth enmbodi ment of
the metshod according to the invention for determning the dependence

bet ween devi ce paranmeters of a nobile tel ephone and signal paraneters of a
si gnal tr ahisar d¢@xhdarsdiboemboddeevedvbyishe obbile tlelmphomaddmenhon in

Fi gure 6, q% Ziﬁgﬂﬁ£og with the fkrst sub- enbodi nent variant of the third
enbodi ment “&f 1 LPdgr dPnfheot FREF HR Nt oL EHAMRY itReFi gure 5,

the i ndi vi géigincd @RI AYARCLRYS o8 pbBEnctE ADSTE td Gbisianale 1@bfiohAl L1 al |y
measured respectively at tuned device-paraneter values of the individual

devi ce 30 pad avediedls panadieftelrisonifng thosal t heansndiietlandsiognal paraneters
of theufecgégg?%g'q%ﬁujﬁggm)l %u%g?eéﬁggg?tige&gﬁch the individual

frequency values are initially tuned in each case within an

iterative loop for the measurement of the individual signal

parameters of the transmitted and received signal, and

following this, the individual device-parameter wvalues of

15 the individual adjustable device parameters are tuned in a
second iterative loop superimposed over the first iterative
loop, is derived by switching the sequence of procedural

stage S340 with S350 and procedural stage 8370 with $5380.

20 In the first sub-embodiment variant of the fourth embodiment
of the method according to the invention for determining the
dependence between device parameters of a mobile telephone
and signal parameters of a signal transmitted and/or
received by the mobile telephone as shown in Figure 6, by

25 analogy with the first sub-embodiment wvariant of the third
embodiment of the method according to the invention as shown
in Figure 5, the individual signal parameters of the
transmitted signal are initially measured respectively at
tuned device-parameter values of the individual device

30 parameters, and following this, the individual signal
parameters of the received signal are measured respectively

at tuned device-parameter values of the individual device



at tuned devi ce-paraneter values of the individual device 22 paraneters,
before the individual frequency values for the neasurenent of the

i ndi vi dual signal paranmeters of the transmtted signal and al so of the
received signal are jointly tuned in a further iterative |oop. Procedural
stages 5 S350 and 5380 of the first sub-enbodi ment variant of the third
enbodi nent of the nmethod according to ége invention for varying the

i ndi vi dual frequency values are consequéntly merged into a single
procedural stage 5480 in the first sub- enbodi ment variant of the fourth

enbodi ment _of _t he net hod. 10 cor.ding.to_the invention., Procedural stages
5400, 5410?gr%‘ﬂ%?r%’43&)‘?fqéif‘e%?‘esﬁﬁlgﬁ@%ﬁlsgr%‘ﬂu%%yfY?Js‘Ee%L}"g'%rer’E%l@di ment
vari ant of ntheufensith emaodi merti valdubhe sighhodpacsneteng ¢ tHde invention

therefore correspond to procedural stages 5300, 5310, 5340, 5360, S370 and
S380 of thErRPBEtEed ITHHARAEAESVEE AR BpCehecd hp¥enahisod nent of the

Chod : . i on. ; i . i ¢
ot provi ded g tanedd of et MErati bOUAgET BB dlbAr® qrdts 0T e
sub- enbbdi GBAC zadi &R0 off ttre tHinsd ewbednbediment theiaret hofl taecording to

the invention i,s subdjvided [nto 20 the two procedural stages S440 and S450
of the fi rgplgﬁb@m%%‘gjc%‘?%rﬂ% J%ﬁ% IRENGE PRECFOURE hTRnbRRl DGO he et hod

accordi ng kg,rt Beri INEUAOM: ndh i-1Ste 2 (o]e]! i ourth
ot g, E8e! e IHENAC Rt dudl) nég'fige?gg valbos dA fifstudritsd

i ndi vi dual mergedl ipte ames rgleofpudredueed vedgsi §AAD amethe niidst Isplreasur ed,
and o1 ontgehlhye (AL MO o408 RRLATELELS P A dragpr od
to 10 according to the invention. Procedural stages $S400, S410,
S440, S450, S460, 8470 and S480 of the first sub-embodiment
variant of the fourth embodiment of the method according to
the invention therefore correspond to procedural stages
5300, 83106, S340, S360, S370 and 5380 of the first sub-
15 embodiment variant of the third embediment of the method
according to the invention, and further description is
therefore not provided. The content of procedural stage S320
of the first sub-embodiment variant of the third embodiment
of the method according to the invention is subdivided into
20  the two procedural stages S440 and S$450 of the first sub-
embodiment variant of the fourth embodiment of the method

according to the invention.

The first sub-embodiment variant of the fourth embodiment of
25 the method according to the invention, in which the
individual signal parameters of the received signal are
initially measured, and following this, the individual
signal parameters of the transmitted signal are measured,
merely leads to a switching of procedural stages 5440 to
30 S450 with procedural stages S470 to S480 in the flow chart

shown in Figure 6.



30 S450 with procedural stages S470 to S480 in the flow chart shown in
Figure 6. 23 The second sub-enbodi nent variant of the fourth enbodi nent of
the net hod according to the invention for determ ning the dependence
bet'ween devi ce paraneters of a nobile tel ephone and signal paraneters of a
signal transmtted and/or 5 received b% t he nobil e tel ephone, in which the

i ndi vidual frequency val ues are tuned ﬁespectively inan iterative loop in
order to measure the individual signal paraneters of the transmtted and

recei ved sj,gnal nd follow ng this, the_ . individual device-paraneter val ues
of the ind?g?dﬁ%fgqg %ﬁhiﬁﬁ%ﬁéﬁ?gﬁgvW@élﬁgFaﬁgtEb% g?%?f%nﬁé?é) B¢econd
iterative ofoopeSupefodposaskOvey tiohehkl Aabeht ebat Fye dOOPrmirsirderdineed by

switching the contents of procedural stages S450 and respectively S470 with
t he cont enfeBENRPBER P IR ARV IiSABParemetREst PEse Bl kabodismtiavari ant of

the fourthﬁ!’i{b?ﬁ'ﬁi‘tp%&été&e d’fet%ﬂ%‘lgﬂg\‘io!’tgégﬁmiE’téé‘e?xiuﬁ‘)’c?f‘ti on. As shown

in Figure nmeasur enent s of e 1I'ndi vi sirgnal paraneters of the
transm it edeoeivedebyethsimpislld aelephonpl etmnwktchotha imdinsidissli on channel
at a given_20 frequency val ue are djsposed. in timeframe consistin

RS b

respect i vefyegrey &% ] H D SERERT OV et el Wedh ch SRl aifeti&PR al ues

to be tunednf grdar gty efedQVi<E e RANBLEHuall 518N CEaPASBI ST oV alHies to be
tuned for a further device paraneter nust be funed in order to neasure the

i ndi vi dual t2gnsnyhbed per@neiyet siigaatns ansdi foédowhny rigees vediesi gnal , or
tuned for 4 RHTEHGE fBULarcy VAR ot SLRE® BFabuf teatv SR ECel ved si gnal .
as showp i adfuguarldldedice parameters are tuned in a second iterative

loop superimposed over the first iterative loop, is derived

by switching the contents of procedural stages S450 and

respectively 5470 with the content of procedural stage S480

of the first sub-embodiment variant of the fourth embodiment

15 of the method according to the invention.

As shown in Figure 11, the measurements of the individual
signal parameters of the transmitted or received signal to
be implemented for a transmission channel at a given

20 frequency value are disposed in a timeframe consisting
respectively of several timeslots for each of the device-
parameter values to be tuned for a given device parameter.
If device-parameter wvalues to be tuned for a further device
parameter must be tuned in order to measure the individual

25 signal parameters of the transmitted and received signal, or
if the device-parameter values to be tuned for a device
parameter must be tuned for a further frequency value of the
transmitted or received signal, as shown in Figure 11, a
further timeframe, which is separated in time from the

30 preceding timeframe by a timeslot without measurement, is
provided with new device-parameter values to be tuned for a

given device parameter,



further tinefrane, which is separated in tine fromthe 30 preceding
timeframe by a tineslot wthout neasurenent, is provided with new

devi ce-paraneter values to be tuned for a given device paraneter. 24 The
measurenents of the individual signal paraneters of the transmtted or
received signal in the individual tinﬁghots of a timefrane can either
follow in direct succession, as 5 sho in Figure 9, or can be spaced apart
in each case by one or nore tineslots w thout neasurenents. Figure 7 shows
exanpl es of signal paranmeters of the received signal to be tested with a
variation of the device-paraneter 10 value of a device paraneter adjustable
in the receips inerenhamnmelt sobft haemohil €1 ded ephioges Blhanthatdry afvankati on of
the frequency val ue over tine. By anal ogy, Figure 8 provides exanples of

si gnal par FL A (e ToFERTRAS SR ST Yhathe ol Nl ¥Baled ISR C4Svari at i on
of the devige; PAAEIAR VaHURifherlpo?1 dFVLL e PAL AR RI-Ad); st able Wi thin
the transm ssion channel of the nobile tel ephone 31 ané:mﬁth a variation of
t he freéquesleyvivalud iguere 9 mer The benspgced dapeert nidi \dadialcagevbge- par anet er
values of a 20 devic .par%ngter. ﬂhigh iS to be tuned, can be inplenented
ei ther incPehent &195F LHGE L@k EnPr &IOS PRAUTTS¥Pin Figures 7 and 8 - or
decrenentally - for exanple, as illustrated in Figures 9, 10 and 11. 25 A
third enbodi nent of the system according to the invention for determ ning

t he dependeh#erdet VBWIWSdERE@1p4r affet ég8abfrarampiile afeltéshareeangdsi gnal

par ot 1 et gL e aBeithed AL AK, 0ct v e BB gL cohone
10 value of a device parameter adjustable in the reception
channel of the mobile telephone 3; and with a variation of
the frequency value over time. By analogy, Figure 8 provides
examples of signal parameters of the transmission signal to
be tested with a variation of the device-parameter value of
15 a device parameter adjustable within the transmission

channel ¢of the mobile telephone 3; and with a variation of

the frequency value over time.

The tuning of the individual device-parameter values of a
20 device parameter, which is to be tuned, can be implemented

either incrementally - for example, as illustrated in

Figures 7 and 8 - or decrementally - for example, as

illustrated in Figures 9, 10 and 11.

25 A third embocdiment of the system according to the invention
for determining the dependence between device parameters of
a mobile telephone and signal parameters of a signal
transmitted and/or received by the mobile telephone as shown
in Figure 13 differs from the first and second embodiments

30 of the system according to the invention, in that the
transmission between the mobile telephone 3; and the

measuring instrument 5 is implemented in both directions of



30 of .the system according to the invention, in that the transm ssion

bet ween' t he nobil e tel ephone 31 and the neasuring instrunment 5 is

i mpl enented in both directions of 25 the transm ssion and reception
operation of the nobile telephone 3 via a single port 7° and a single
connection 6'. Accordingly, the thirdgnbodi ment of the systemaccording to
the invention for sinultaneous registration of the 5 individual signal
paranmeters of the transmtted and received signal cannot be used in the

second enmbediMephn kit Heoreidpde o%a BelattiBR LBVEALI RO, fd gure 14 shows

r
the bl ock-circuit diagramfor a system according to the i1nvention for
paral | el dé&eéephonei onvid a heingependendé betiveenidele ceopreamitrerd J n
several nohile .telephones 31, 32, ... ..3 3n_.and signal paraneters of a
signal tr an&ﬁ%?éaqgﬁw% < rté'bje"i%eé&lbrowgbtti g& §g8ysg§€%‘?la"f’cc% g to

t el ephonestBi, iddention Bt SimultSiMeRist hegieasdeipng b tRstrument 5
provides a total of n test units and n ports 71r 72, ..., 7m 7n, which are

each cohnedfiddvifnas sbaprktRapratars of the, transmghtednand rgfreiged he
total of n.gghihe : . rakl ] nati on
of the deggﬁgéncgaﬁg%ﬁgggq%%%?éélg%%%ﬁgfgpgn%ﬁgggﬁg?g %%b?%%qg%ﬁﬁg1ephones
31, 32, ..accémpiBn hodtlse ghatem@araneters of a signal transmtted and/ or
recei ved respectively by several nobile telephones 31, 32, ..., 3m 3nis
possi ble. Wthin the neaning of procedural stages 510, S100, 5200, 25 S300

and S400 ofpigheei ndi yhewal ciirhodidentisaned thayrafUboregbogirmnt variants of
the nmethod according to the invention as shown in Figures 2, 3, 4, 5 and 6,

the si dBal alcepsHiagdtot bee | miVeritdial Soreqaeadiles detehminabhemiaf ddaand

received dependence between device parameters in several mobile

telephones 31, 32, .., 3m, 3n and signal parameters of a

signal transmitted and/or received respectively by several

mobile telephones 3i1, 32, .., 3m, 3n. Since the measuring

15 instrument 5 provides a total of n test units and n ports
71, 724 wy 1ms T, which are each connected via a connecting
line 63, 63, .., 6n, ©, to one of the total of n mobile
telephones 3i, 32, .., 3m, 3n, @ parallel determination of the
dependence between device parameters in several mocbile

20 telephones 34, 32, .., 3n, 3n and signal parameters of a
signal transmitted and/or received respectively by several

mobile telephones 33, 32, .., 3ms 3n 15 possible.

Within the meaning of procedural stages S$10, 85100, S200,

25 3300 and S400 of the individual embodiments and their sub-
embodiment variants of the method according to the invention
as shown in Figures 2, 3, 4, 5 and 6, the signal level and
the individual frequencies of the transmitted and received
signal and the device-parameter values of the individual

30 device parameters to be set in the respective mobile
telephone 31, 32, .., 3n, 3n are transmitted from the

superordinate procedural-control unit 1 respectively via the



si gnal« and the device-paraneter values of the individual 30 device
paraneters to be set in the respective nobile telephone 31, 32, ..., 3m 3n
are transmtted fromthe superordinate procedural-control unit 1
respectively via the 26 connecting lines 4 and 2 to the individual test
units of the neasuring instrument 5 apg to the individual nobile

t el ephones ‘31, 32, 3m 3n. 5 After the triggering and synchroni sation of the
measuring instrument 5 with the individual nobile tel ephones 31, 32, 3m

3" in proceddhabt sh@dESnE2L Y O t2210e $REQvaRHa B4HOsanchidhe setddng of

the signal level and the first frequency value of the transmtted and

recei ved sMgAEHTIRG 1S EHundHdidviaddaltondbel éndevéghahasoldile 32, ..., 3m 3"

and in the i pnstrunment, 5 and of the device-paraneter value of the
first deviEgﬁgégégggeéhtgzbé"éé%”i%“fhe transm ssion or reception channe

of the respective nobile tel ephone 31, 32, ..., 3m 3" in procedural stages
530, 5120, 5220, S320,, S420 15 and $S430 as shown in Figures 2, 3, 4, 5 and

6, the 7ndP¥FBhalNei HREIIPEREANE SYSChERB1ERRASH PF cllAMirdBEEiN®Rd  si gnal

of the i nqﬁiﬁisgk'éllneﬁ@bé|v@i€k‘?'ﬁ@%’?ﬁﬁv§!ﬂua§2mobiée P edno &4 & meagured for
every individual frequency value and every I ndividua JEV|ce-paraneter
val ue of everyndedn ¢o parasdtral 20tagehesdht 5110, hé&2ilAdi @Bd0akngr ocedur al

stages $40 570 S130 t.0o 5160 230 .to 5250 330 .t S380 and S440 to
sS480 of t EQPnaP%iE%%ls%%%%Hiﬁékﬁ-eaﬁngﬁii?e¥ﬁ - 3B ot fre r%%riants of

t he net hodraegoedtPgvd Dud hef itheentdz0knds t8A0WAG Pefk QWE@Ssighald,ir, 5 and 6.
25 Finally, Figure 15 shows the block-circuit diagramfor a

10 " the Individual mobile telephones 33, 33, .., 3m, 3n and in the
measuring instrument 5 and of the device-parameter value of
the first device parameter to be set in the transmission or
reception channel of the respective mobile telephone 3;, 3.,
vy 3ms 3n in procedural stages S30, S120, S220, S$320, S420

15 and $430 as shown in Figures 2, 3, 4, 5 and 6, the
individual signal parameters of the transmitted and received
signal of the individual mobile telephones 33, 32, .., 3ms 3n
are measured for every individual frequency value and every
individual device-parameter value of every device parameter

20 to be set in the individual procedural stages S40 to S70,
S130 to 8160, 8230 to 8250, S330 to S380 and 5440 to S480 of
the individual embodiments and their sub-embodiment variants
of the method according to the invention as shown in Figures
2, 3, 4, 5 and 6.

25
Finally, Figure 15 shows the block-circuit diagram for a
second embodiment of the system according to the invention
for parallel determination of the dependence between device
parameters in several mobile telephones 3i1, 32, .., 3m, 3n and

30 signal parameters of a signal received respectively by
several mobile telephones 31, 32, .., 3n, 3n, which differs

from the first embodiment in that it provides only a single



second enbodi nent of the systemaccording to the invention for parallel
deternination of the dependence between device paraneters in several nobile
t el ephones 31, 32, , 3m 3. and 30 signal paraneters of a signal received
respectively by several nobile tel ephones 31, 32, 3m 3,,, which differs
fromthe first enbodinent in that it provides only a single 27 port 7'

to which all of the connecting lines 612762, ..., 6m 6" are supplied. By
conparison with the enbodi mrent of the system according to the invention for
parall el determ nation of the dependence between device paraneters in
several 5 mwhitl 't ¢l ephenesh34]1 32f the ,ca3meddninandiskgnal, paraneteérs of a
si gnal traqgnitted and/qg recei ved res ectivelﬁ bg several npbile

t el ephones °3187%2SUPPLIeqy, By cogpagy, WALER 5OF eMROATH LT R of n test

uni ts, the JyRASH LBBOFASHEUIBNENS 1dverdthi®rsS 66N 28000l MBBL - A% SAOWH I N
Figure 15 provides only a~ 10 single test unit. Since all of the nobile

t el ephones &1 thg2dependegne Betwgen duppld adkranethesr éoepoverahd with an
dentical tes)s sl gpak peprcesponding 19 the cegelysed. signal. for, I he

det er m nati on e I ndi Vi'dual §l gi¥l Pafanmeters” of recei ved signa
dependent wpangnae tesperitvedyamd]astestdderdc ecpaeaneiely ¥al sesepdl t he
respective device paraneter, _this test_signal is generated uniquely by the
measuri ng REEERLEBIOBEE pditr By t-heSmeabuPPngRPRRL FRINEHVEE Vi%a the singl e

port 7'' as;i3Q gheweahNoki qUEEsd S.ands sunpl il i@ plghenispdivbduat in
connecting lines 61, 62, ..., 6m 6" to the individual nobile telephones
31, 32, ...the3mecdnd Thbodhwentiah $xovrotir dsitgniret 84 poovheeenbody nent s 25
presentﬁd. l.n ar%icglar the invention is not restricted to

1 51nd1e est unit.

Since all of the mobile telephones 33, 32, .., 3u, 3. are
supplied at the receiver end with an identical test signal
corresponding to the received signal for the determination

15 of the individual signal parameters of the received signal
dependent upon the respectively-adjusted device-parameter
values of the respective device parameter, this test signal
is generated uniquely by the measuring instrument 5, output
by the measuring instrument 5 via the single port 7'’ as

20 shown in Figure 15 and supplied via the individual
connecting lines 61, 6z, .., 6y, 6, to the individual mobile

telephones 31, 32, w, 3ns 3.

The invention is not restricted to the embodiments

25 presented. In particular, the invention is not restricted to
a given mobile-telephone standard. Mobile telephone devices
with several transmission and reception antennae (so-called
MIMO systems), and therefore alsoc with several transmission
and reception channels, are also covered by the invention.

30



a given nobil e-tel ephone standard. Mobile tel ephone devices wth several
transm ssion and reception antennae (so-called M MO systens), and therefore
al so with several transm ssion and reception channels, are also covered by
the invention. 30 28 Cains 1. Method for determ ning the respective
dependence between several device-paragmter values of at |east 5 one device

paraneter of a nobile tel ephone (31, 32, ..., 3m 3n) and at |east one
signal paranmeter of a signal transmtted and/or received by the nobile
tel ephone CQaims32, ..., 3m 3n) by setting, respectively in at |east one

nmobi | e tel ephone (31, 32, 3m 3n), several 10 device-paraneter values of at
| east one device paraneter of the respective nobile tel ephone (31, 32, 3m

3n) for a given murbel off LEBUERLH S Ofnd NS ddansid e eﬁegéeé received
signal and by neasuring the associated signal paraneters of a signal 15

transmtted and/ detiveecsi vetebylt deviestertanatambidlaest elfephoheaBl, 32, 3m
3n), characteris i h |.of, the frequencie nd.the respective device-
g %%P QF%EQE ﬁgraméter.oE aqMJﬁéfé%é%f@hgggoég

par anmet ér val ues 0 gast one dévice para rat etF’'wi'th each

frequency are presens,)i mricheitr espect bvie pobhbe petepone (8L s33nal. ., 3mM
3n) at the start of the neasurenents. 2. Method acconding to claiml1, 25
characteri sed i n ¥RESMHedagRILAE e ¢RIV AP ide ARILEBRORRe si gnal -

{31, 32, «r 3m, 3a) by setting, respectively in at
least one mobile telephone (3;, 32, .., 3ax 3n), sSeveral

10 device-parameter values of at least one device
parameter of the respective mobile telephone (3;, 3;,
ws 3ms 3n) for a given number of frequencies of the
transmitted and/or received signal and by measuring
the associated signal parameters of a signal

15 transmitted and/cr received by the respective mobile
telephone (31, 32, .y 3ms 3n)s
characterised in that
all of the freguencies and the respective device-
parameter values of at least one device parameter

20 associated with each frequency are present in the
regspective mobile telephone (31, 32, .., 3m, 3n) at the

start of the measurements.

2. Method according to claim 1,
25 characterised in that,
in each case, the measurements of all of the signal-
parameter values of the signal transmitted and
received by the respective mobile telephone (3., 33,
ws 3ms 3n), which are associated respectively with one
30 frequency and one device-parameter value cf a device

parameter, follow one another in direct succession.



paraneter values of the signal transmtted and received by the respective
nobi | e tel ephone (31, 3z, ..., 3m 3n), which are associ ated respectively
wi th.one 30 frequency and one devi ce-paraneter value of a device paraneter,
foll ow one another in direct succession. 29 3. Method according to claim 2,
characterised in that, in each case, the nmeasurenents of all the signal-
paraneter values of the signal transmtted and/or 5 received by the
respective nobile tel ephone (31, 32, ..., 3m 3,), which are associ ated
respectiveldy w t Medinodi denbirdahgf tequenity 2nd a di fferent devi ce-paraneter

val ue of the devi aranet er fo one another in direct succession. 10
4. Met hod accorchéh?%%ﬁtgféfﬁ93 t%%%%cterised in that, in each case, the
measurements of ald eSicGnabsepat BEEHEE s VR,hGS: Hiod @18It%@a|81§h§msmtted by
the 15 respective nobile tel ephone (31, 32, .. 3m 3n), which are

associ at ed r espe@dNAEIE e Wﬁléﬁsl@Enim%aﬁlGH&kxﬁRﬁﬂQWk%ﬂﬁdaaﬂﬁ?ﬁérent
devi ce- ﬁgr anet er fé@e'i%e@f i 8V¥8§%Q@{P€@tr{?6bllaer & drpleprnted b§fore or

after t measur enent s o e SiIghal -paranete values 20 the
signal received hy the B@speﬁUKMEamebabeoctete@hD@Epééﬁ;véEy Wlth asm 3,),

whi ch are associ at ed pectively with an ntical frequency and a
di f f er ent deV|ce9ﬁ§W§ﬁ§FZ %68938H%Y %n%e@|4%f¥%ﬁﬁgﬁnﬂ ca- -parameter

value of the device parameter, follow one another in
direct succession.

10

4. Method according to claim 3,

characterised in that,
in each case, the measurements of all signal-
parameter values of the signal transmitted by the

15 respective mobile telephone (31, 32, .., 3ns 3a), which
are associated respectively with an identical
frequency and a different device-parameter value of a
device parameter, are implemented before or after the
measurements of all of the signal-parameter values of

20 the signal received by the respective mobile
telephone (31, 32; ., 3as 3a), which are associated
respectively with an identical frequency and a
different device-parameter value of a device
parameter.

25

5. Method according to claim 3,

characterised in that,
for every specified and mutually-associated freguency
of the transmitted and received signal and every

30 device-parameter value of every device parameter, the
measurement of the associated signal-parameter value

of the transmitted signal is implemented



25 5. Method according to claim3, characterised in that, for every
specified and nutual |l y-associ ated frequency of the transmtted and received
signal and every 30 device-paraneter value of every device paraneter, the
measur enent of the associated signal -paranmeter value of the transmtted
signal is inplenented 30 sinultaneousl30w th the neasurenent of the

associ ated signal -paraneter value of the received signal. 6. Mthod
according to claim3, 5 characterised in that, for every specified and

mut ual | y- associ atssghflitegeensyy withhehe¢ rpesmtamhtand tdeeivedcsbgadl and

every device-paraneter value. of every device paraneter, th measur enent of
t he associ at ed si%ﬂgéaipg?gﬁggg?rvg?ggg1%§o?h? F T 'Sﬁﬁgﬁﬁsignal i's

i npl enented directly before or after the neasurenent of the associated
si gnal - paranmeter value of the received signal. 7. Method according to any
one of claims 3 t°t80d pscendiagt 6Pi sk Mt hat, for the neasurenent of al

of the signal - par@BtNreridbesnOtnhbe signal transmtted and/or received by
the respective nobile tel ephone (3i, 32, ..., 3m 3n), which are associ ated

respectively w t fan avédent spakif20df apduentcys 1 ihe dmdicsepgafargtiencyal ues of

the individual dey] t ' ted . d t ed
respectively. 8. NbtHEd GEEGPArAGt S AnyPORE S TAHIHs STk 57T

device-parameter value of every device paraneter, the

measurement of the associated signal-parameter value
10 of the transmitted signal 1s implemented directly

before or after the measurement of the associated

signal-parameter value of the received signal.

7. Method according to any one of claims 3 to €,

15 characterised in that,
for the measurement ¢f all of the signal-parameter
values cf the signal transmitted and/or received by
the respective mobile telephone (31, 32, ., 3m, 31l
which are associated respectively with an identical

20 frequency, the device-parameter values cf the
individual device parameters are incremented or

decremented respectively.

8. Method according to any one of claims 1 to 7,

25 characterised in that
all of the measurements of the signal parameters of
the transmitted and/or received signal, which are
associated respectively with every device-parameter
value of every device parameter and respectively with

30 one frequency of the transmitted and/or received
signal, are implemented before all of the

measurements of the signal parameters of the



25 characterised in that all of the measurenents of the signal paranmeters of
the transmtted and/or received signal, which are associated respectively
Wi th.every device-paraneter value of every device paraneter and
respectively with 30 one frequency of the transmtted and/or received
signal, are inplenented before all of tidte neasurenents of the signa
paraneters of the 31 transmtted and/or received signal, which are

associ ated respectively with every device-paranmeter value of every device
par anet er and redpectsmigitednani/coneetai vddrs fgreguendyiabf atke transmitted
and/or 5 received si na%.dg. Vet hod_according to any ane of clains 1 to 7,
characterised in 3¥at & oFe?Rgcﬁég§g¥eﬁ&ﬁRs§Yﬁr¥tﬁéﬁﬁ%ﬁiﬁarBQFEﬁﬁters of
10 the transmittedlard/odr cveeqi vedi st gpatanid €l respee@6ival @dwith
respectively with every device-paraneter value of a device paranmeter and
with every speci fA%6d TUtE§EeAE§IBENER O r BlR ni faedidi@orEO8i ved si gnal ,
are inpkenent ed hefQriel lsighzthe measurenents of the 15 signal paraneters
of the transmtted and/or réceived signal, which are associ ated
respectively with every device-paraneter value of a further device

Facei ved sidmal S0 T VEERBGPdcEtr ATha ED Shyf W dPalms 1 to 6,
characterised i n dldacterised in that
all of the measurements of the signal parameters of
10 the transmitted and/or received signal, which are
associated respectively with every device-parameter
value of a device parameter and with every specified
frequency of the transmitted and/or received signal,
are implemented before all of the measurements of the
15 signal parameters of the transmitted and/or received
signal, which are associated resgpectively with every
device-parameter value of a further device parameter
and with every specified frequency of the transmitted

and/or received signal.

20
10. Method according to any one of claims 1 to 9,
characterised in that
a timeslot with a given duration is provided for
every measurement of a signal-parameter value of the
25 signal transmitted and/or received, which is
generated by the respective mobiie telephone (31, 3z,
wy 3ms 3n) .
11, Method according to claim 10,
30 characterised in that

the timeslots for the measurements of the signal-

parameter values associated respectively with a



atineslot with a given duration is provided for every neasurenent of a
signal - paraneter value of the 25 signal transmtted and/or received, which
is generated by the respective nobile tel ephone (31, 32, ..., 3m 3~) 11.
Met hod according to claim 10, 30 characterised in that the tineslots for

t he measurements of the signal- paranet® val ues associ ated respectively
wth a 32 specified frequency of the transmtted and/or received signal
are directly adjacent to one another wthin a tinefrane. 5 12. Mt hod
accordi ng to cl aispeif,fiechdiraguenicgedfi nh¢ hatandmel ttistesdrat/©:f or t he

measurenents of the signal- paraneter,. values associgted respectively wth a
specified frequercy © V%tdﬁgltggg%sﬁirtet gﬂrgﬁgf\’)ra lﬁqeerbate?%?ec?nﬁ Gﬁé’lt}llﬁrre
arranged w t hin avitinmf r-amamesepacat ed from one another in tinme in each case

by a given nunber of time slots, in which no nmeasurenent s inplenented.
15 13. Method according to any one of clains 10 to 12, characterised in

that, i® each cas@tihd IR cH0@hg B WhLeh D@ neasurenent is inplenented, is
inserted in the transition betwéen two specified frequencies of the

transm tted and/ cthar@rhegisiedednsithatl . 14. Met hod according to any one of
claims 1 to 13, TﬁggQ%%&%hk%%dfgg %Hgtmeasurements of the signal-
parameter values associated respectively with a
specified frequency of the transmitted and/or
10 received signal are arranged within a timeframe
separated from one ancther in time in each case by a
given number of time slots, in which no measurement

is implemented.

15 13. Method according to any cone of claims 10 to 12,
characterised in that,
in each case, a time slot, in which no measurement is
implemented, is inserted in the transition between
two specified frequencies of the transmitted and/or

20 received signal.

14. Method according to any one of c¢laims 1 to 13,

characterised in that,
in the case of frequencies already stored in the

25 respective mobile telephone (31, 32, .., 3m, 3n) and
device-parameter values of the individual device
parameters associated with the respective
frequencies, the measurement of the signal-parameter
values of the individual signal parameters, which are

30 associated with the individual device-parameter

values of the individual device parameters, is



in the case of frequencies already stored in the 25 respective nobile

tel ephone (31, 32, ..., 3m 3n) and device-paraneter val ues of the

i ndi vi dual device paraneters associated with the respective frequenci es,

t he neasurenent of the signal-paraneter values of the individual signal
paranmeters, which are 30 associated wiih the individual device-paraneter
val ues of the individual device paraneters, is 33 initiated externally by a
triggering of the respective nobile telephone (31, 32, ..., 3m 3") 15.

Met hod accor di ng g tdmf egnexobrobaiysby a otiRgeSigharfadtheri sed in that the

measur enent of the signal-par ter yalues of,th i ndiyi dual signal
paraneters aSSOC|§i§§% RYil pﬁgnﬁ é?g?%ﬁ%l dgV| 3 Zpara 'e5“ al ues of the
i ndi vidual device paraneters is initiated after the storage in 10 the

respective m)bl | e telqgghone (31, 32, . 3m of the frequencies and
the devi ce-lpa AGESTHENTt he ?ﬁﬂl%%lLP&f %% lpaCadsrers associ at ed

respectigvel y vmtthﬂgygayaygggachﬁsthéé 16. Method according to any one of
clainms 1 to 15 characterised int before the inplenentation of the

i ndi vi dual neasUﬁgnmﬁﬁgprEMentes@ethevei@m¢ﬁ+pﬁnamemmhowal@ﬁs c32the3m 3")
i s synchronised m%} 2 JTE suginglinstru nt %ag%<% %ﬁﬁg tﬁ %g erordi nate
procedural - cont r ol .ﬁt If.gT : g@ﬁ?@ $or it e pendence
bet ween several ideMiviehpar dewtee-pakuestén ea0leLase t(hfe athdieagtaone
device parameters is initiated after the storage in
10 the respective mobile telephone (31, 33, .., 3a, 3,) cf
the fregquencies and the device-parameter values of
the individual device parameters asscciated

respectively with the frequencies.

15 1e. Methed according to any one of claims 1 to 15,
characterised in that,
before the implementation of the individual
measurements, the respective mobile telephcone (3:1, 32,

wr 3ms 3n) is synchronised with a measuring instrument

20 {5) and/or a superordinate procedural-control unit
(1).
17. System for determining the dependence between several

device-parameter values in each case of at least one
25 device parameter in at least one mobile telephone (3;,
32, ., 3m, 3n) and at least one signal parameter of a
signal transmitted and/or received by the respective
mobile telephone (33, 32, .., 3m, 3n) with a measuring
instrument (5) and at least one mobile telephone (3,
30 32, w; 3m, 3n), which generates a transmitted and/or
received signal respectively for a given number of

specified frequencies and for a given number of



25 device paraneter in at |east one nobile tel ephone (31, 32, ., 3m 3")
and at l'east one signal paraneter of a signal transnmtted and/ or received
by the respective nobile telephone (31, 32, ..., 3m 3") with a neasuring
instrunent (5) and at | east one nobile tel ephone (31, 30 32, ..., 3m 3"),
whi ch generates a transmtted and/or r¥ceived signal respectively for a
gi ven nunber of specified frequencies and for a given nunber of 34

devi ce- paraneter val ues of device paraneters set in the respective nobile
t el ephone (31, 32evice-pamamdhdr vahaeac¢éndsmitérpdﬂaﬁeteablset fihe

frequenci es and the devi ce-paranete Y s of .at |east ane device
par anet er respecﬁ?va§SP§§§38Fa?8Bl&? eﬁééh???eﬁﬁen 9'are:%vegeht in every
mobi | e tel ephone dhdkactrised. isMhav) at the start of the nmeasurenments. 10

18. System according to claim17, characterised in that, at the start of
t he measurenents a4 pfbﬁh€h§reﬂpéa9éﬁ%l%ﬁﬁcﬁhqtﬁ?WHQQﬂﬂﬂH@m§@e§lgnal and al

of the sdevice- qu%ﬂ%%@ §V§k“§éagﬁ 8X§rdé rS% an a ?ﬁgt%§e§ pplied to

every nobil e telep one req enci es of
t he received S|gmwsqmmateduppthedatb ffmnmmnmynanq;ﬂnmﬁ@mmnante@ékyfron1a

superordi nate proc al - r ol 19, .S according to claim
17 or 18, chara@i & ﬁ #Ha? é tzansnlgyl ¥% E1S?Bﬂﬁf ?gansnitted
to the neasurlngjkn%@bgﬁggheﬁgg,fron1at | east one nobile

10 18, System according to claim 17,
characterised in that,
at the start of the measurements, all of the
frequencies of the transmitted signal and all cf the
device~parameter values of every device parameter are
15 supplied to every mobile telephone (3i, 32, v 3ns 3u),
and all of the frequencies of the received signal are
supplied to the measuring instrument {5) from a

superordinate procedural-control unit {1}.

20 19, System according tc claim 17 or 18,
characterised in that
the transmission of the signal transmitted to the
measuring instrument (5) from at least one mobile

telephone (31, 32, -, 3m, 3n) and received respectively

25 is implemented in each case via a line connection {6;
6'; 6lr 62: sesy 6mf 6n)-
20. System according to claim 17 or 18,

characterised in that
30 the transmission to the measuring instrument (5} of

the signal transmitted from a mobile telephcne (3)



t el ephone (31, 32, ..., 3m 3n) and received respectively 25 is inplenented
in each case via a |line connection (6; 61 ; 61, 62, ..., 6m 6n) . 20.
Syst.em according to claim 17 or 18, characterised in that 30 the

transm ssion to the neasuring instrument (5) of the signal transmtted from
a nobile tel ephone (3) 35 and received3ss inplenented via two |ine
connections (2'; 6).

and received is implemented via two line connections
(27 ; ©}.





