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(54) Titlee METHOD AND ARRANGEMENT IN A MOBILE UNIT
sn Abstract

The present invention relates to a method and to an arrangement for
automatically monitoring a mobile telephone unit (ME) on the occurrence
of at least one predetermined event in the mobile telephone unit (ME), for

the steps of: storing at least one monitoring program in a program generator
(PRG) in the mobile unit (ME); storing in a comparison circuit (CC) in the
mobile unit (ME) signal patterns representative of different types of trigger
signals (TSI); sending a trigger signal (TSI) from a trigger device (TA) in
the mobile unit to the comparison circuit (CC), said trigger signal (TSI)
being contingent on the occurrent event; comparing the trigger signal (TSI)
with the signal patterns; selecting a monitoring program according to the
result of said comparison; and executmg the selected monitoring progmm
in the mobile unit (ME).

instance a call release. According to the invention, the method comprises:
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sed. Accordi ng to the patent, the result of an executed self- t est
program can ¥ 9ﬂﬂgsﬁ?ayed on the nobile unit. One drawback '

typpe of test is that it requires the presence of a user or of sone

ot her person, for instance a service tech- A5 nician. Since activation of
the test requires the presence. of a person, the nobile is often tested
| ess frequently than woul d otherwi se be desirable. Neither is the user
al ways aware - of the npst favourabl e occasion for activating a test,

i 'e. an occasi on i n WETHOP ANDARRANGEMENT IN,& YOBILE UNITy|t can be
30 obtained. Another drawback with the solution presented in the u. S
patent is that {. | y activated in the nobile WO 96/16523
PCT/ SE95/01301'II€M19&L Fretd 2 unit when the user
suspects that the nobile is faulty or at error. However, the nost
critical errorsm ide | anier f ST e
sur roundi ngs, Zn*é]agt %?&H: Hﬁ‘?gﬁt?ﬁé Egérgfhfe?rﬁ %I ?%ﬁgmg?e.cgﬂgl%d&]'@

i nstance, it i qonikening a nokile tedigphona units The dnventisncalso nelates

when a cag | dpandaerah ! edr SartPihgiod®EnéE nétrod DVA system
transmts on non-allocated frequencies or tifansmts in wong time slots.
Operators have traditionally contended with these faults and errors with
the aid of dir EBECKSROUNDIARY vehicles 10 which localize interfering nobile
stations. Localization of interfering nobile stations is both
conplicated and expen- si ve. It is also known from Ericsson's

publ i shed prodddt igekopowpt iprmobileftelephonetechnohegy cto itestldthe ifuant-
in SULTRC 155kji0n of mobile ltelephone units, both during their manufac-
turing phase and when the units are operational. For instance,
10 it is known to test the function of a mobile unit during its
manufacturing phase with the aid of external measuring
equipment. Since this type of testing requires the use of
héavy and often permanently installed measuring equipment,
the method cannot be applied when the mobile unit is operatib-

15 nal.

The U.S. patent, U.S. 4,554,410, for instance, teaches a
method of testing an operational mobile unit, by manually
activating a test program. A self-testing program can be
activated in the mobile unit by depressing a key on the unit.

20 Different tests can be run, depending on which key is depres-
sed. According to the patent, the result of an executed self-
test program can be displayed on the mobile unit. One drawback
with this type of test is that it requires the presence of a
‘user or of some other person, for instance a service tech-

25 mnician. Since activation of the test requires the presence of
a person, the mobile is often tested less frequently than
would otherwise be desirable. Neither is the user always aware

of the most favourable occasion for activating a test, i.e. an
occasion in which the most relevant and optimal result can be

30 obtained. Another drawback with the solution presented in the
U.S. patent is that the test is only activated in the mobile
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starting point froma tel ephone switching centre-or exchange subsequent
to the release of a wire-bound call. 2However, this test requires a test
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ﬁﬁhbﬁhﬂBEEIQEealﬁﬁlai'ferlng mobile stations. Localization of
interfering mobile stations is both complicated and expen-
sive. ' '

It is also known from Ericsson's published prodnci: description
of subscriber line testing described in SULTRC 1551-
cnt2161293, SULTR 1551-cnt2161294 and SULTD 155_1+cn1:_2_161328
a procedure in which a subscriber line and terminal is tested
with a starting point from a .te_lepho'ne_ switching centre or
exchange subsequent to the release of a wire-boun_d call.
However, this test requires a test initiating device to be
positioned centrally in the switching centre, or exchange.

It is also known that personal computers carry out' time~
consuming self-test procedures when started up. Howevei-, such
test:.ng procedures cannot be applied with mobile telephones,
since it is unacceptable to a user of a mobile telephone that

he/she should wait for a self-test to be run in con;_unc.t:.on )

with establishing a call connection, the setting-up of which
connection is oft,en ordered immediately after the mobile has

dialled a telephone number. .

30

DISCLOSURE OF THE INVENTION

The present 1nvent:|.on refers to the problem of mom.tor:.ng
continuously the function of a mob:.le telephone unit. The
monitoring procedure can be carried out wn:hout any d:.stuer.ng
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cennecti on, vi.gr%,llf@{,ance 5 According to the invention, the bEéi30
referred to is solved by automatically activating a noni torrleﬁggprogrlam

ip the nobile subsequent to the occurrence of predeterm ned events, such
-as a cal ling-subscriber release, for instiance. ‘According to the

I nvention, procedures are al'so fol | owed automatically in the 10 nobile in
accordance with the result. of the nDnltorlng program The prevention of

radi o- si | t
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the 15 functionOf 3t %aﬁ%'itng" sax' Péh.&yaﬁﬂ a&@c&@éwﬂéﬁmw&f is call

achi eved by activating a trigge In"the nobile unit subsequent
to the occurremflﬁc%lé?ﬂ:almrpﬁm'ned events, for instance
subsequent to a calling-subscriber rel ease. -~ Accordi ng to the invention,

the signal is ysed to st t 20 t h
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The arrangenent al so i ncl udes neans se ecting a testing
Frsalk oSttt ing

whi ch carrilds anbile dBstaccordange n§%t Hehe
signal . The ar pmrafra THe preventdowles mﬂe—émgnamrmmmsbbonssiém
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also relates to an arrangement for carrying out the method.

The invention thus solves the problem of monitoring the

15 function of a mobile unit reqgularly and automatically. This is
achieved by activating a trigger signal in the mobile unit
subsequent to the occurrence of certain predetermined events,

for instance subsequent to a calling-subscriber release.
According to the invention, the signal is used to start a

20 testing program which generates a resultant signal. The
resultant signal is compared with a desired resultant signal

and procedureé are automatically taken in the mobile unit in
accordance with the result of the comparison, for instance the

_ mobile may be shut down if it interferes with some other
- 25 equipment. The aforedescribed process is made possible by an
arrangement which includes means for activating the trigger
signal in the mobile unit. The arrangement also includes means

for selecting a testing program which carries out the test,'

and means for generating the resultant signal. The arrangement

30 also includes means for comparing the resultant signal with
" the desired resultant signal and carrying-out procedures in
the mobile unit automatically in accordance with the com-
parison. .
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4 W%J €ct of the present invention is thus to mnl%ré%mmblle
~unit regularly with the intention of ascertaining whether or not the

mobi | e has a disturbing influence on anéther user or on the

surroundi ngs. Anot her obj ect of the invention is to 5 nonitor the rmblle

automatically with the intention of | i berating the user from nonotonous

and often gccurtin wor ki n cedu hat orf nt tes wil |
not be AB\/%P&]%E‘Q of mﬁﬁ?sgﬂﬁeﬁ? {‘% 5%1 Bﬂ? l"%’aré'euser
awar e that uhtie regulariy withi thedi.meﬂt.’mn erﬁ alscmrt:ajfrduig wh:eﬂ:lfen:r or

i nst b f 1l
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is to prevent thee swamioundings. Anathew qbiﬁ%'@ mﬁ.h@eeinﬁenténnt As to
surroungi nggnitBrS the mcﬁPﬂ@VQﬁtoi:ﬁ"tl'd&itliﬁcﬁmthy Bé OBt A don SRt ting

down the 15 transmitter. of the ngblle unit i nvention proyi des the
i npor t ant 2iberatdng,rthe  ysery from,manotanqus tBnge Qfken joRcuKZdNg

act Ih vely lwsrkingﬁ plocedires, &b otm jiapertantf ctests! wida s‘:@drs]ui be

t echni ci ans e £ ve that testin
bon e o BRPAASH” oA Eum iR POREChE e davartion 1 Eb Rike Yrid Breki.
Still anot awaredthatagheeumbbilzlediawtflbmmmithl an emmr or a aundtgan be
arranogq ! Sope iGiArRe Y SHBRSANCENS hAQiYE Br thedeiibVEE! Tauike MOS!

rel evant an optimal test” results are | eved y,  for i nstance

testing asabSopptirallyhonn (AksRkaY P Fsgaﬁ’“t e rﬂ'QbifJ-? hARige e§&41Bed
time inter4fbther oBfjbet &f HHW Gnvieaition hsrebe@s@veﬂeanfe adbidles 2rdf {

prevent ed fromt n lLace a suita tines, | nst ce after

power on. EFH&QQS\/ﬁtggr ﬁgfgﬁrﬂ& € ‘rf]ﬁ)bPPe oFHERC PB%Ii %ﬂ‘ %y iBhe

est abl i shrmachieted,c fidr dnstaricegn by autma:binalm.ylgshuttlng down the
15 transmitter of the mobile unit.

The invention provides the important advantage of enabling
mobile units to be tested without actively involving the user
or other persons, for instance service technicians. Another
advantage afforded by the invention is that testing can be

20 carried out without the aid of external measuring instruments.
Still another advantage afforded by the invention is that
tests can be arranged to be carried out subsequent to certain
given events. The most relevant and optimal test results are
achieved thereby, for instance testing as to whether the

25 transmitter can transmit within prescribed time intervals
after a subscriber=-call release. Tests can also be prevented
from taking place at unsuitable times, for instance after
power on. Since switching on of the mobile is often followed
by .the establishment of a call connection, a time-consuming

30 test would be unsuitable after the mobile has switched on.
Another advantage afforded by the invention is t-h_a{: faults and
-errors can be rectified immediately as they occur, which is
particularly beneficial in respect of faults or errors that
have a disturbing influence on the surroundings. '

¥
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30'test woulwoldgnsagui table after the nobile has sw tched on. E%E r
advant age afforded by the invention is that faults and errl,(():rrlss can l:

re€tified i mediately as they occur, which is particul arly benefici al
in respect of faults or errors that have® a di sturbing influence on the
sur roundi ngs. WO 96/ 16523 )

PCT/ SE95/ 01301 5 The invention
will now be de | b i) e [ ] nge t € '
erbodi ment s ¢ eyt HYSRETRE’ WELE' holl Wb aesCFLEMEIR ol THBERTT witn
dr awi ngs. refersnce St prefemred Henbrdimenss thereofirand adse brikix

schematic illustgfdidticd tORINE acRiohipadhing drawingsli ch includes a test

arrangenent and a test object.. Figure 2 is a block schematic
illustrating that part of the nmobi | e tel ephone unit which is affected

when testing a BRIEF 'DESCRIMFION OF @HE prAWINGSs a fl ow sheet illustrating
the procedure carried out in accordance with the invention when testing

t he trans- cei ver. Figure 4a is a block schematic illustrating
that part of5tHeigure 1 is a block schematic illustrating a mobile telephone

unit which includes a test arrangement and a test object.

Figure 2 is a block schematic illustrating that part of the
mobile telephone unit which is affected when testing a
‘transceiver. '

10 Figure 3 is a flow sheet illustrating the procédure carried
out in accordance with the invention when testing the trans-
ceiver. '

Figure 4a is a block schematic illustrating that part of the
mobile telephone unit which is affected when testing the time
15 relationship of a signal in a time slot.

Figure 4b is a diagram illustrating the position of messages
in different time slots when transmitting from a mobile to a
base station.

Figure 5 is a flow sheet which illustrates an inventive method
20 in testing the time relationship of the signal.

Figure 6a is a block schematic illustrating that part of the
.-mobile telephone unit which is affected when testing digital
components.

Figure 6b is a block schematic illustrating a shift register.

25 Figure 7 is a flow sheet illustrating an inventive method in
testing the digital components.



?&b at | oMAPIBR S gnal in atime slot. | Figure 4o PEOREARRNL,

illustrating the position of -nessages in different tine slots when
transmtting froma nobile to a bas® stati on. Figure 5is a flow
sheet which illustrates an inventive nethod 20 in testing the tine

rel ati onship of the signal. Figure 6a is a block schenatic
illustrating that part of bi |l e, tel,ephone unit whic ffected
when tect | R4GRER (81 18 2 chiggk. acenatic *siiusRtating o Jovendiven: o
i1l ustrati agrangenfentr.egi ster. - 25 Figure 7 is a flow sheet illustrating
an inventive nethod in ‘testing the digital conponents. ' WO 96/ 16523
PCT/ SE95/ 01301 6 Figure 8 is a

bl ock sche DESCRIFTIQK OFt PREFERRED, BMBODEZMENTSar r angenent .
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Figure 1 illustrates a mobile telephone unit ME, which in the
illustrated case is a mobile telephone although it may
alternatively be someé other form of mobile unit, for instance
a mobile radio communications. computer, with which the
inventive concept can be applied. The mobile telephone unit ME

‘includes a test object TO and a testing arrangement PA. The

test object TO in Figure 1 includes a logic device 1A and a
transceiver TR. The logic device LA includes mainly digital
circuits, for instance customer-adapted circ:uii:s , So-called
ASICs. The manner in which the logic device and the trans-
ceiver operate will be described immediately hereinafter with
reference to a standard call. The digital components of the
logic device LA handle speech from a mobile user, this speech
arriving -at the mobile via a microphone SI. Audio signals
from/to the user transmitted to the microphohe SI and from a
loudspeaker SO respectively have been marked with solid arrows
in Figure 1. Speech handling in the logic device LA includes
signal processing after A/D-conversion. Signal processing
includes time adaptation of the signal and the arrangement of
check bits therein. This type of signal processing is con-
sidered to be well known to one of normal skill in this

part:.cular field and will not therefore be described in _

detail. Data signals can also be processed in addition to
speech signals. However, only the designation speech signal

-is used in the description of this embodiment. The transceiver

TR in the test object TO includes a transmitter part TX which
is connected to the logic device LA. The transmitter part TX
receives a speech signal from the logic device LA and D/A
converts and modulates the incoming speech signal in accor-
dance with an agreed standard. The standard may be a GSM
standard (Global Syétem for Mobile communication). The type

+
¢

w
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DESCRI PTI ON Wo a3RRED EMBODI MENTS Figure 1 illustrat gic1sEs8izof

t el ephone unit , which inthe 5 illustrated case is a nobile tel ephone
akthough it may alternatively be sone other formof nobile unit, for

i nstance a nobi l e radi o communi cati ons c'6rrput er, with which the

i nventive concept can be applied. The nobile tel ephone unit M I ncl udes

a test object TO and a testing arrangenent PA. The 10 test object TOin

.Figure 1 include | .ogi ' : [ '
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receiver, for instance base stations :{n g.he teleébmmunica-

tions system, via an antenna. Neither the antenna nor the base

stations are shown in Figure 1. The transceiver TR also

includes a radio signal receiver RFI which receives radio

20 waves from a base station and converts the radio waves to a

modulated signal IN of the same standard type as that men-

tioned above with reference to the transmitter part TX. In the

Figure 1 embodiment, the radio signal receiver RFI is con-

nected to a receiver part RX which includes a demodulator. In

25 order to prevent' cross-talk interference during an ongoing

call, the receiver part RX may be set to receive signals of a
different carrier frequency than the carrier frequency used

by the transmitter part TX of the mobile for transmission. The

receiver part RX demodulates the modulated signal IN received

30 .from the radio signal receiver RFI to a speech signal TLI

which, after A/D conversion, is sent to the logic device I1A.

The speech signal is processed in accordance with a method

known to the person skilled in this art and, after D/A

conversion, is sent to the earlier-mentioned loudspeaker SO.
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7 WP 16583 ar d appl i ed has no significance to the coREPFEIMNL,e
i nvention and will not therefore be described in great detail. The
nodul at ed speech signal is directed to 8he desired destination with the

aid of three switches, here referred to 5 as the first, the second and the
third swtch S1, S2 and S3 respectively. A signal fromthe |l ogic device
LA is directed to the desired destination with the aid of two other

swi t ches, As heferecmentiened ,,the amokike MBRlsocincludes a: testingnd S5.
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remaining signal nodes TA, IK and TO will be described further
on in conjunction with a description of following embodiments.
In the illustrated case; the mobile unit is digital, for
instance of the TDMA-type (Time Division Multiple Access)
20 although other _ types are conceivable, for instance FDMA
(Frequency Division Multiple Access) or CDMA (Code Division
Multiple Acce‘sé‘) . Signalling between the signal nodes is
illustrated in Figur‘e 1 with the aid of thin full lines.
Arrows used in conjunction with the full lines indicate
25 sxgnallz.ng directions.

Figure 2 illustrates schematically that part of the mobile
unit ME which is used in an inventive method. The function of
the parts shown in Figure 2 used when carrying out the method
are described briefly below, after which the . The inventive
30 method is described in detail. Figure 2 shows the control
circuit CC in the testing arrangement PA mentioned above with
reference to Figure 1. The control circuit CC functions to
coordinate control signals as the method is carried out. The
control circuit CC is connected to the trigger device Ta,
35 which in the case of the illustrated embodiment includes bit

eV\HPPIif ectelephongy; Alshopghothe, 3#1t$el§'a§¥!°sf=aﬂpeﬁe§ﬁ§ TBnverts
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The speech g} LS processed in accordance wth a nethod t he
person skil &g%k Is art and, after DA conversion, is géﬁ'ggﬁnl%ﬁe

ear|ier-nentioned | oudspeaker SO - WD 96/ 16523
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menti oned, the nobile ME al so.includes a testing arrangenent PA. The
testing arrangenent PA includes a control circuit CC, a program
generator PRG, a conparigson gircuit CMP and.,a test circuiit TC. The ,
control ‘circui BXEeT JeRitRring mgans. (The ,moRiter r%fogiﬁR@r‘F‘P?és in
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Signal ling between the signal nodes is illustrated in Figure 1 with the
aid of thin full lines. Arrows used in conjunction with the full |ines
i ndi cate That part of the aforesaid transceiver TR used in the inven-

tive method is shown in Figure 2. The transmitter part TX

15 includes a signal input and a signal output. When practicing
the method, the transceiver part functions maihly to modulate
signals incoming to the transmitter part. The transceiver part

RX also includes a signal input and a signal output. When

* practicing the method, the receiver part RX functions to
20 demodulate signals incoming to the receiver part RX. Com-
munication between the transmitter part TX and the outgoing
radio-frequency output RFO, and between the receiver part RX

and the incoming radio signal receiver RFI is prevented with

the aid of the switches S1 and S3. A choice between estab-

25 1lishing or releasing a connection between the transmitter part
TX and the outgoing radio-frequency output RFO is made with

the aid of the first switch S1. A choice between establishing

or releasing a connection between the transmitter part TX and

the receiver part RX can be implemented with the aid of the

30 second switch S2. The switch S2 is shown schematica:_l.ly in the
Figure as a conventional switch and may include a frequency
converter which, during testing, converts a frequency
transmitted from the transmitter part TX to another frequency
suitable for reception in the receiver part RX. In the present

35 case, this conversion is carried out because the receiver part



25 signalling directions. Figure 2 illustrates schenatically that

part of W8/ | e unit ME which is used in an i nventPGHSERSOR. The
function of the parts shown in Figure 2 used when carrying out the

met hod are described briefly bel owioafter which the. The inventive 30
method is described in detail. Figure 2 shows the control circuit CCin
the testing arrangenent PA nentioned above with reference to Figure 1.
The control circuit CC functions to coordinate control signals as the
net hod i s B¥ris &eto aThzequengyiifferent o that ofcthactrausnittes

- trigger deyagg qhfy ﬁm%ﬂﬁdea aBeveastn s fhanidnep o1 RadPRb

| udes b
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nmeans. ThetHaﬁefetengae)fdésﬁrfbed)r ini great ideraig Aadystemnis saisom part-
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on whi ch- ay, adfice £BbRS it e Fd1Raddithg! S connect {oR BEEGEEHCLHb! N the

I nventive net e _program-generat or " PRG fynctions to _gener at e a

test pr ogrﬁﬁﬁkﬁl éﬁgmlumqwq RFI andghgypeceiysr: Part RX(¢an be
applicati ompiehbﬁtsat woth the alid ofnthei ioirdiswiitdh 68R THecswotehes
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tion with the aid of control bits in a so-called control
sequence KOSE in the signal UT transmitted from the transmit- (
ter part TX. This is shown schematically in Figure 1 with the
aid of arrow locations which symbolize the influence of the

15 control sequence KOSE on the switches. The control sequence
KOSE is digital and is transmitted on own conductors without
béing modulated. However, for the sake of simp'licityl, the
control set:uence is névertheless described as part of the
signal UT. The function of the aforedescr:.bed components and |

20 the influence of the control sequence KOSE will become more
apparent from the description of the inventive method as now
described with reference to Figure 2.

Figure 2 illustrates signalling in the inventive method. The
solid arrows drawn in Figure 2 on the connections between the
25 earlier described signal nodes illustrate the signalling
dJ.rectJ.on between the nodes. The nodes may, for instance, be
the program generator PRG in the testing arrangement PA and
the transmitter part TX in the transceiver in the transceiver
TR. The method illustrated with the aid of Figure 2 includes
30 testing the transmitter pari: TX and the receiver part RX. It
is particularly important to carry out a test of this nature
after, for instance, exceeding a predetermined maximum value
of the nimbe‘r of bit errors that can be thought to originate
from the mobile unit. The inventive method comprises the
35 following steps: |
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| Rput and a signal output. Wen practicing t he net hod, the transceiver
part functions mainly to nodul ate si gnal #4i nconing to the transnitter
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out put. When | practicing the nethod, the receiver part RX functions to 20
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testing, conve C the transmtter part
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receiver part and generated in a telephone call between two
15 users in a predetermined time period. According to the present
embodiment, the maximum permitted value stored in the trigger
device TA has been determined manually as 5%. The method then
comprises the following further steps: )
- Setting-up a telephone call by establishing a connection
20 between the mobile ME and another telephone unit.
- fTransmitting from the receiver part RX to the trigger
device TA a bit information signal INF1 containing information-
relating to the number of bit errors. According to the present
embodiment, the number of bit errors corresponds to 6%.
25 - Terminating the telephone call, wherein the users break the
established connection manually and the call is released.
- fTransmitting a trigger signal TSI from the trigger device
TA to the control circuit CC in the testing arrangement PA. In
the case of the present embodiment, the trigger device TA
30 includes means which enables the number of bit errors from the
call to be compared with the permitted value. The trigger
signal TSI is activated after establishing in the trigger
device TA that the maximum permitted number of bit errors has
_been exceeded, as earlier mentioned. '
35 - Making a comparison in the control circuit CC between the
trigger signal TSI and the earlier-mentioned signal patterns.
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frequency received in the receiver part. A choicé ween
establishing or releasing a connection between the radi o si gnal

recei ver RFl and the receiver part RX &&n be .inplenmented with the aid
of the third swwtch S3 The switches 10 S1, S2 and S3 are activated to
establish or release a connec- tion with the aid of control bits in a
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ai d of arreive | triggenssignah BShband Zthe wigndl (pattexn for hit evrerol

sequence £, lI;%n_sv_m' tches. The control sequence KOSE is digital and
is transnitted on own conductors without ° bej ng nmodul ated. However, for
the sake of Sransmitting @ progxymiSEArt Signal PST (ExQm: the Lankkal i bed

as partsofgffenit céi 88atheTprogeantgenerater ERG AfMe dnesd R dsepponent s
and 20 the jnfluence,of .the control se uengs OSE wi I | becone
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di rection R®{ ween the nodes. The nodes may, for instance, be - the
program generator PRGin the testing arrangenent PA and. = the transmtter
part TX in the transceiver in _the transceiyver TR The, et hod

i 11 ust}@t Ehe fallewing methed,steps are intended a8 iap ihiustrative:er
part TX angkamsléc6ti & ctedbihg Protédure thabacan (bé asuitabDpréartied carr

out a test_of thi.s nature after, .f ' ance, ex N
pr edet er mi MY %ﬁ?ﬂﬁ?’ﬁ% eQ:aéﬁ%%u#fﬁ%# gﬁ%llﬁagfﬁ'g’?sq\ er. 2 be
t hought t cpermitteddit erfrora has beéen lexcesded.r The hesthingcprocedure
conprises §hg;32af Q WMiLI£3188%ing method steps does not claim to
15 embrace in detail a complete testing procedure, but shall be
' seen merely as a means of providing a better understanding of
the inventive concept:

- Transmitting a predetermined ideal signal IMS from the
program generator PRG to the comparison circuit CMP. In more
20 general terms, the ideal signal IMS can be referred to as a
reference signal';-or "gset-point signal". The ideal signal IMS
is later used in a.comparison procedure which will be explai-
ned in more detail further on.: . o _
- Storing the ideal signal IMS in the comparison circuit CMP.
25 - Creating ‘a. first structure signal MS1 in the program
generator PRG. The first structure signal can be referred to
more generally as an object signal. The first structure signal
MS1 includes a predetermined bit pattern which is well-suited
for carrying out the testing procedure selected. The predeter-
30 mined bit pattern in the first structure signal MS1l includes
the earlier-mentioned .control sequence KOSE. -The control
sequence KOSE, which is placed in that part of the total first
structure signal MS1 which is transmitted first, influences
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Storing in the control circuit CC signal patterns which I ncl ude si gnal
paiterns for different types of trigger signals that can occur in
accordance with the illustrated exanple, fof3 i nst ance exceeding the
maxi mum perm tted nunber of bit errors. 5 The control circuit includes a
menory unit in which the different signal patterns.are stored. When the
control circuit tr g9 [ TSI t r ..ghqn
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number of bit dM®Ed teansmitter PATy the tel ephone
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' - The control sequence KOSE causes the_ third switch 83 to

break the signal, as shown in Figure 2.

= Transporting the first structure 'signal MS1 from the signal
20 output of the transmitter part TX to the signal input of the
receiver part RX.
- Demodulating the first structure signal in the receiver
part RX. In order to show more clearly that the content of the
first structure signal MSl1l may have been changed in passing
.25 through the different signal nodes TX and RX, the first
structure signal MS1 is hereinafter designat:ed a second
structure signal MS2. The second structure signal may be
referred to generally as an object evaluating signal.
- 'Sending the second structure sxgnal MS2 from the signal
30 output of the receiver part RX to the comparison circuit CMP
in the testing arrangement PA. '
- Making in the comparison circuit CMP a comparison between
the second structure signal MS2 and the earlier stored
aforementioned ideal signal IMS.
35 - Transmitting a product signal PRS from the comparison
circuit CMP to the control circuit CC. The product signal PRS
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exceeded, as earlier nentioned. 35 - Making a conparison in the control
circuit CC between the trigger signal TSI and the earlier-nmentioned

si gnal patterns. WO 96/ 16523 14
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- Transmittlng an error message s:.gnal FMS from the control

10 circuit CC to the error indicator IK.

- Displaying an error message on the error :Lndicator. In the
case of the present embodiment, the error message is "TR-

ERROR".

Figure 3 is a flow sheet which illustrates the inventive
15 signalling method. The flow sheet and the following simplified
description of the method are intended to be taken together
with Figure 2 and the text associated therewith. The flow
sheet illustrates the steps that are most essential to the
inventive concept. The method will now be described with

20 reference to Figure 3 comprises the steps of:

-. 8Storing in the control. circuit CC signal patterns which
include signal patterns for different types of trigger

signals, in accordance with block 101.

- Determining in the mobile a maximum permitted value for the

25 number of bit errors, in accordance with block 102.

- Exceeding said maximum value duri_.ng a telephone call, in

accordance with block 103.

- Terminating the telephone call, in accordance with block

104.

30 - Sending the trigger s:.gnal TSI from the trlgger dev:Lce TA
to the control circuit CC in the t_es_ting arra_ngement PA. The
trigger signal TSI is activated after establishing in the



20 general t | deal signal I M5 can be referred to as
ref erence si S#m %r%set-poi nt signal". The ideal signal |IM aPcrIFE”foé?“ér

used in a conparison procedure which wll be_ explai- ned in nore detail
further on. - Storing the ideal signal I#8 in the conparison ci rcuit
CWP. 25 - Creating a first.-structure signal M5l in the program

generator PRG The first structure signal can be referred to nor e

enerally as an |
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13 the swit S |namaner V\/m h -
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structure signalthé&kfigyer heignal pTSTrandgther hﬁ.hf-eERGrt monli¢oxigen (s ignalt

of the transmt?ﬁtesnpa”h;écordaﬁewﬁwﬁbhﬁi gktf first structure signal

M51 in the transm art g case of“the illustrated
embodi ment , m'anaasméntiagethecpmmm es'qm;ngmﬂ.cﬁsw fromdhe condrol
si-gnal iy ad t@d! €nd I Syake
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output of the t rsair%?ﬂ ; PET ipgludes starmommie rf%ﬁFFGﬁBH %ﬁr@psmltter
sequence KOSE cg#as an@ethe réd:éﬁreﬁ pard TXlan® nm,t fh' #8totd&nseGitth Vlbck

;adopt t he statelos.
- Testing the transceiver TR with the aid of the structure
15 signals. After testing, the product signal PRS is sent to the
control circuit C€C, in accordance with block 109.
- Evaluating the product signal PRS in the control circuit
CcC, in accordance with block 110. o
-~ Sending the error message signal FMS from the control
20 circuit CC to the error indicator IK, in accordance with block
111.
- "TR-ERROR" is shown on the display DISP on IK, in accor-
' dance with block 112.

Figure 4a illustrates schematically that part of the earlier

25 described unit ME which is used in a second method according
to the invention. In this embodiment, the mobile unit is a so~
called TDMA mobile. According to the TDMA concept (Time
Division Multiple Access), the mobile transmits radio signals

-to and receives radio signals from a base station in certain

30 predetermined time slots, and the transmitted speech is coded
digitally. A TDMA system of, e.g., the GSM type (Global System

for Mobile communication) contains eight time slots in which

a base station is able to transmit messages to and receive
messages from different mobiles. Figure 4b illustrates how

35 different signal sequences SS3-588 from different mobile



shown |n F| 2. - The control sequence KOSE cause d switch’
S2 to. 38533 as shown in Figure 2. - The control %@%@@8

causes the third switch S3 to break the signal, as shown in Fi gure 2. »
- Transporting the first structure sigh@l M1 fromthe signal 20 output of
the transmtter part TX to the signal input of the receiver part RX

- Denodul ating the first structure signal in the receiver part RX. In
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PCT/ SE95/ @3(Figure 4a used in the method will hé describedcbniiefijgnt on

the r o3l bellow "THIYRI11°88 #BFfowda Bfa aePhfisd' d8sStEption of the
inventive method. Figure 4a shows the earlier-mentioned
testing ar‘ra'ngg‘mént PA. The testing arrangement PA includes ‘
the control circuit CC, the program generator PRG and the test |
circuit TC. The control circuit CC is connected to both the
15 program generator PRG and to the test circuit TC. The program
generator PRG and the test circuit TC are connected to one
another. The function of the test circuit TC in the method is
to compare the propagation of an incomi'ng signal in time with
a predetermined propagation interval stored in t_he test
20 circuit TC. The trigger device TA is connected to the control
circuit CC. In the case of the illustrated embodiment, the
trigger device TA includes means for monitoring a change in
operator, i.e. monitoring the time when a 'chahge is made in
telephone éperators who handle the telephone services. The
25 control circuit CC is also connected to the earlier described
radio-frequency output RFO. This connection will be explained
in more detail further on. The logic circuit LC is shown
schematically in Figure 4a with the aid of a so-called "Or-
gate" symbol between the control circuit CC and the radio-
30 frequency output RFO and includes means for delivering signals
to the radio~-frequency output from either the control circuit
CC or the logic device LA. When at least one of the two logic
circuit inputs receives a message which orders the radio-
frequency output to be switched-off, an output signal is sent
35 from the logic circuit LC to the radio-frequency output RFO.
The radio-frequency output therewith prevents the transmis-
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}Mo£ ht EI OZE 10r1ﬂ;15ed in a?éeimamﬂve Iiné‘&lmdmlmﬂeetesmabjactpm niri¢ utles tie
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trigger si g®al tﬁéAeplpra&;tWhl edviilcpecdeggrikad heith reference to

Figure 1. During a telephone call, the radio signal receiver
RFI receives a control message from the earlier-mentioned base
station in the telecommunications system, via the antenna. The
control message includes a command to the mobile ME to send
15 messages to the base station within the specified time slot
TS5. As before mentioned, a TDMA system of the GSM type
(Global System for Mobile communication) has eight time slots
in which messages can be transmitted from the mobile to the
base station. After receiving the control message, the message
20 is transported from the radio signal receiver RFI to the logic
device' IA, via the receiver part RX. The control message is
processed in the logic device LA which causes the radio-
frequency output RFO to transmit at the correct point in time,
in accordance with the indicated time slot, i.e. within the
25 indicated time slot TS5 without overlapping adj acent time
slots. After being modulated in the transmitter paft TX, the
message generated during the telephone call is sent to the
base station in the time slot earlier pointed out. This type
of time adaptation is well-known to the person skilled in this
30 art and will not therefore be explained in more detail.
Testing of the abJ.llty of the logic device LA to adapt the
radio-frequency output to a predetermlned time slot will be
described later in conjunction with the d_escr:.pt:.on of the
inventive method. Figure 4a illustrates two switches, the

35 fourth switch S4 and the fifth switch S5. A choice as to
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15 trigger device TA that the maxi num pernitted number of bit
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conparison in the control circuit CC b&Bween the trigger signal TSI and
the earlier-nmentioned signal patterns, 5 in accordance with bl ock 106.

- Establishi ng in the control circuit CC agreenent between the trigger
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the receiver part TX and RX .in accordngce w t h, bl pck

Testing t Rrealk i cannection hetvyern fhe HogiR deYice f2 ﬂ%‘g the L89St After
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| ndi cat or ix+< tﬁ% gﬁgﬁﬂ?&ﬁio%hh dirfitaiol se e KO EF BrfeR¥afdm | nehown
spl a I da w t ock 112.

on the di I'n accor - Fi gure

4a il lustrka s@Rvige| dd.. yIhift aﬁﬁﬁ-?aGF-WtheaﬂF? ePwitches: Widdy b®it ME
which i usgshdinéd %Qﬁﬂwdméﬁﬂﬂlaﬂﬁﬁlﬁbﬂgm in tl@etﬁlﬁcﬁﬁmﬂ bﬁﬁputﬂof his-

»? go%ﬁ”t&;}égﬁwﬁ: lﬁgrculs: Lc 1s Oconnecteé Eo IBNAr fr Cc%? rd'{r]g to
- output RFO. A command to stop the transmiss;on of radio
signals arriving at the logic circuit LC from either the
control circuit CC or the logic device 1A, causés_ the radio-

15 frequency output RFO to prevent the transmission of radio
signals to the base station. In other wérds , it is possible to
control the radio-frequency output RFO fro_th_both_ ‘the control
circuit CC and from the logic device m. The manner in which
the aforesaid components operate will be. made apparent in

20 conjunction with the following description of the method, made

with reference to Figure 4a.

. Figure 4a illustrates the signalling in the inventive signal-
ling method. The signalling direction between the aforesaid
signal nodes are shown by solid arrovws _dtawn_ on .the connec-

25 tions between said nodes. Examples of signal nodes .are the
program generator PRG in the testing arrangement PA and the
logic device LA. The method now described_ in more detail with
reference to Figure 4a comprises controiling radio signals
that are transmitted from the mobile in the correct time slot

30 with no leakage into other, adjacent time slots. Th:.s type of
testing is particularly important when a change of operator
takes place, for instance. The method cqmpr:.ses the following

steps:
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circuit TC. e Cco circurt CCis connected to both the 15 program
generat or PRG dnebilbeihasichanged QRera%®r<ne program  generator PRG and
the test circuid Maringy @itigaiscon die the contirbdr ciFeaituoct betweént tise

oot 1T TG TTLURT 46t png S AU WSRO St ron
stored in the teppes of trigger signals. :
: 15 - Establishing in the control circuit CC agreement between
the trigger signal TSI and the opefator-change signal pattern.
- Sending a program start signal PST from the control circuit
cC to the program generator PRG. The prograﬁ: start signal PST
. includes start commands to the program generator PRG to
20 execute a program for testing the ability of the logic device
to adapt the transmission of rad:l.o signals from the mobile to
the base station within a predetermlned tzme slot, in the
illustrated case the time slot TSS5.’

The following method steps illustrate testing that is suitably
25 carried out after establishing that a change of operator has
taken place, in accordance with ‘the invention. The testing
method described in the following method steps does not claim
to embrace a complete testing procedure in detail, but is
merely intended to enable the inventive concept to be more

30 easily understood:

- ‘Generating a control signal KS1 in the program generator
PRG. The control signal KS1 resembles the aforesaid control
message which is sent from the base station during a call,
with the intention of informing the mobile of the time slot in
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- Processing the control signal KS1 in the logic device IA.
In this regard, the logic device generates a time evaluating
signal KS2 whose function is to control the radio-frequency
output RFO for ttansmiésio_n in the correct time slot. '

- The time evaluating signal KsS2 i's----s__ent from the logic
device LA. The signal KS2 also includes the earlier-mentioned
control sequence KOSE. The control sequence is placed in that
part of the evaluating signal KS2 which is sent first from the
logic device LA. The control sequence KOSE actuates the
switches S4 and S5 in a manner which will be apparent from the
following method steps. _

- The control sequence causes the fourth switch S4 to break.
-  The control sequence KOSE causes the fifth switch S5 to
close. In this case, during testing the time evaluation signal
KS2 is transported from the logic device LA to. the test
circuit TC in the testing arrangement Pa,. instead of being
sent to the radio frequency cutput' RFO as in the norma_l case.
~ Making a comparison in the test circuit TC between the time
evaluating signal KS2 and the earlier-mentioned time interval

signal TIS.

des

{

- Sending a response signal Svs from the test circuit TC to

the control circuit CC. In this regard, the response signal
SVS is contingent on the result of the comparison made in the
preceding step. In the present case, the response sig_nal svs

A
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nodul ated in the transmtter part TX, the nmessage generated during the
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- Sending a time error signal TFS from the control circuit cc
to the radio-frequency output, via the logic circuit LC. The
time error signal includes a command to the radio-frequency
15 output not to transmit radio signals. '
- . The radio-frequency output RFO prevents the transnission of

radio signals.

Figure 5 is a flow sheet illustrating the inventive signalling
method. The flow sheet and the following simplified descrip-

20 +tion of the method are intended to be taken together with
Figure 4a and its associated text. The flow sheet illustrates
i:hose steps that are most essential to the inventive concept.
The method is carried out in accordance with the following
description and in accordance with Figure 5:

25 - Storing in the control circuit CC signal patterns which
include signal patterns for different types of trigger
signals, in accordance with block 201.

- Establishing in the trigger device TA that a change of
operator has taken place, in accordance with block 202. In the

30 GSM system, this can be achieved by informing the mobile of a
changed network code, where the network code signifies the
operator identity.

e

(0]

e
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P from the mobile to the e station wi%h:.n thg time s]e.gt TS5
indicated in the start s:.gnal PST, in accordance with block
206.

- Testing the abllity of the 1og1c device LA to adapt a radio
20 signal to the indicated time slot, with the aid of the control
signal. The resultant response signal SVS is sent to CC, in
accordance with block 207.
- Evaluating the response signal SVS in the control circuit
CC, in accordance with block 208. :
25 - Sending the time error signal TFS to the rad:.o-frequency
output RFO from the control circuit CC, via the logic circuit
LC. The time error signal includes a command to the radio-
frequency output not to transmit radio signals, in accordance
with block 209. At the same time, the control circuit sends
30 messages to the error indicator IK to the effect .th_at the
mobile has a serious fault and must be repaired. |
- = The radio-frequency output RFO prevents the transmission of
radio signals, in accordance with block 210. - '

Figure 6a illustrates schematically that part of the _cai:'lier-
35 described mobile unit ME which is used in a third embodiment

«
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The testing  with hesbiss o ltedumgt khef ai yhtabchardware sir pshel omb e .
claim to errb.race a conplete testing procedure in detail, but is

The logic device 1A is shown in Figure 6a. The .logic device
includes a circuit card KK. According to this embodiment, the

15 circuit card includes four digital circuits 1, 2, 3 and 4, so-
" called ASICs. An ASIC is a customer adapted circuit which is
manufactured for a particularly defined puri)ose, for instance

for processing speech signals. In addition to voltage supply

and clock signals, the circuits also include inputs and

20 outputs for receiving and transmitting signals respectively.
The first circuit 1 includes an input I1 and an output Ol. The
second circuit 2 includes an output 02. The third circuit 3

" includes an input- I3 and an output 03. The fourth circuit 4
includes an input I4. The output Ol of the first circuit 1 is

25 ' connected to the input I4 of the fourth circuit via a first
conductor path LBl. The output 02 of the second circuit 2 is
connected to the input I3 of the third circuit via a second
conductor path LB2. The output 03 of the third circuit is
connected to the input Il of the first circuit via a conductor

30 path LB3. The conductor paths LB1, LB2 and LB3 have been shown
in heavy full lines in Figure 6a. Figure 6a shows so-called
control inputs K1 on each ‘_of the circuits 1, 2, 3 and 4, with

the aid of a common coupling point. The control inputs are
only illustrated schematlcally in Figure 6a, and it will be

35 understood that in real:.ty an actual mobile telephone will
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of the 1nputs/outputs and conductor paths that are normally
present. The circuits 1, 2, 3 and 4 can be placed in a test ‘
state via the control inputs, by signalling from the program
generator PRG. When the circuits are placed in a test state,
15 the circuits are reconfigured and connections on the circuit
card between the circuit inputs/éutp’u-‘ts’: are tested at the same
 time as communication between the circuit inputs/outputs and
the internal logic of the circuits is cut ‘off. Each in-
put/output includes a shift register stage. The connections
20 therebetween are shown in -Figuré 6a with a 1light or thin full
line that'passes-thrbugh all inputs/outputs of the circuits 1,
2, 3 and 4. A binary character, for instance a logic "one", on
a circuit input can therewith. be transported to another
input/output of the circuit via the shift registers. The shift
25 registers between the inputs/outputs are shown in Figure 6b.
In this regard, a sfeppi-ng signal SG is used to send a clock
pulse to the clock input of the ‘shift registers. A binary
- character on the signal input of a first shift register is
transported from the register input to its output. The binary
30 character is therewith present on: the input of the second
register. Logic signals can also be transported from an
input/output of, e.g.'; the first circuit 1 to another in-
put/output of the second circuit 2, with the aid of connec-
tions between the circuits 1, 2, 3 and 4. The reason for this
35 - type of test condition or state will be made apparent further

on in the description.
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PCT/ SE95/ 01301 method illustrated with the aid oglFlgure ¢a and a@m:l.l
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' paths. It is particularly important to carry out this type of
test after, e.g., changing SIM cards. The change of SIM cards
may entitle the user of the mobile to access further services
in the telecommunications system. These additional services
15 may mean that previously unused components, e.g. memory
circuits in the logic device LA, now become available after

changing a SIM card. The method comprises the steps of:

- - Storing in the control circuit cC signal patterns which
include signal patterns for different types of trigger signals
20 that can occur in éccbrdance with the illustrated embodiment.
- Sending a card information signal INF3 from the logic
device 1A to the trigger device, it being established in the
trigger device TA that a change of SIM card has been made.
- Sending a trigger signal TSI from the trigger device TA to
25 the control circuit CC in the testing arrangement PA. In the
case of the illustrated embodiment, the trigger signal TSI is
released after establishing that a change of SIM card has
taken place. _
= Making a comparison in the control circuit CC between the
30 trigger signal TSI and the signal patterns for the dz.fferent
types of trigger signals.
- Establishing in the control circuit CC agreement between
the trigger signal TSI and the signal pattern for a SIM card
exchange. ' o



- Eval Uﬁ"@’#ﬁsﬁﬁe response signal SVS in the control circyidyskdsio As
before the response signal has an error in t1 nme adaptation.

- Sending a tine error signal TFS fromthe control circuit CC to the

radi o-frequency output, via the logic €frcuit LC. The tinme error signal
~includes a command to the radio-frequency 15 output not to transmit radio
signal s. - The radio-frequency output RFO prevents the transm ssion of

di | S. .. Ei 5 -
Cfohal 11 g Sending 2 PPN SRk £l E TR rrok ho Kokl BMAY TP,
20d tlton ac tbethetpmlgmn denesrakor tRSG)eTh&anogvgntawaQignal Hﬁﬂgﬁrs 4a

its a a
an 54 rﬁ%&fi & “1;% .nvent.ve% gﬂdg'fwa&ﬁarator ﬁ@%ﬂeeﬂ%gt

are nost €s5se conceg is carried out
i n accor ddhe: gpnerater to PERFHES 2 PERIYE ‘F‘pﬁ‘?’c’)r?’-eoﬁﬁiuﬁ %&W% th

Figuresb: paths on theOEipgulit cAedCKRiiwithe Nogic Gevdicgnah.patterns which
I ncl ude si gnal patterns for different types of trigger signals, in

accordance with bl ock 201. - Establishing in the trigger device TA that
a change dhe foljewing hethodkestepscdllustrate dhestingt whickk i202. I n

changed nAUATPED eArkRed:Bubs 2tdr” qubdin 1HAYT Oe! DRaHEN b2 Tawt |

i dentity. cards ,v@rgaq;gag@nce with the 1nvention. The testing method

PCT/ SE95/ Gibrporated by the following method stepsd does not claim to

10 embrace a complete testing method in detail. The testing

procedure is designated boundary scan and is described in ‘
standard IEEE 1149.1. The method shall only be seen as a means
of enabling the inventive principle to be more ea_sily under-
stood:

15 - Sending an ideal bit signal IBS from the program generator
PRG to the comparison circuit CMP. The construction of the
ideal bit signal will be made more apparent further on in the
description. | ' _

. = Sending a test mode signal TM from the test:.ng arrangement

20 PA to each of the circuits 1, 2, 3 and 4 in the logic device
LA, via the control inputs KI. This puts the circuits 1, 2, 3
and 4 into a test state.

- Sending a first bit of a first bit s:.gnal BS1l from the
program generator PRG to a start input STI of the first
25 circuit 1. In the present case, the first bit is a logic
"one", | _
- Sending the stepping signal SG from the program generator
PRG to the control inputs KI of the circuits 1, 2, 3 and 4 in
~ the logic device LA. The first bit is therewith moved with the

30 aid of the shift registers from the start input 'STI to an
input/output .connected to the start input STI via the shift
register.

- Sending a second bit of the first bit s:.gnal BS1l from the
program generator PRG to a start input STI. In the present



- "Sendi ng ”ﬁﬂ") r signal TSI fromthe trigger device TA

control circ n the testing arrangement PA. The trigger si gna1
TSI is delivered after establishing in the trigger device TA that the
mobi | e has changed operators, in 5 accordar®® with bl ock 203. - Making a
conparison in the control c,.j..._r,_cwt CC between the - trigger signal TSI and
t he shgnal pat';]e[ﬂn fEr the different types of trigger signals, in
:accordance wt ock.204. E ta.bl | S 0 |

‘agreenent bet wedfe10 e sﬁ"l"é’@erh %gq% n,.}r%go.g 2%1551 o??'&c’%%ﬁé%cgfbaa
pattern, | flethodr steps arerr@ateaaﬁ:til all smtsgqut@q&sawm beant

si gnal PST fromt t
The. pr ogr am ot RFPYLaeEl; Ubkn pasd | Epbh tng Oplragril haRpARERET e M (ihe
ability of 15 ehe'lh.egn-@e@émmd Sigakhit héStW%’éhawV@ﬁi fﬁemo‘-fsﬁ §ﬁa|'-'§

from the nogil gy haﬂﬁtt E?:Ibéﬁ‘fetﬁbatfh%t\/\fc&&bﬁﬁ:hq imaEthLeOboiiﬁEctmmsndncahad
in the start sig

I n ,accqrda th bl
the ability of bﬁm’ele@gt@edé’\}iré’éﬁuﬁ'??’iw ﬁg %%%llgnél’ tad Stl td’a
indi cated tinmesinhall, inpuk Sho énctivé fdurttomirauit 4.signal. The resul t ant
Eval uating thenr b aREPiEs 56 rrdfbniss MHHLHIOCSY bank! € frid fonerol
accordance Wi t inphtskK208£ 2 cirgudtisny, the 3t and 4« the sugpULSTeL, tQ?»t R3
radio-freqjgnCyranenit Bl BIEL! {0 115{1?9% thechE6yFin Gendtatéb proaina

circuit C e error ncl udes a. conmand

frequency out pstoxed ep ?ﬁ%gﬁtﬁp &10 Q2 g3 £0 Fhose e WEE°’ pa%q B,
block 209. At tﬂﬁ% aﬁaELﬁ:». r&nﬁé&é‘d)mfehewumtssendsrsﬂspmmqsw@m
error I ndi cat or th% ef fect mobi |l e has a serious fault
‘and nust be reﬁé‘ﬂr&? in the gp}‘gﬁaélf i@%me%cy out put RFO prevents the
‘transni ssion ofvia theadondsicyoal paths LBer LBAcandi kB3 o dhasw inputs I4,
' 15 I3 and Il that are connected to the outputs via tke conductor
paths LB1, LB2, LB3. The bits are herewith stored in the shift
registef stages of the inputs, these stages having earlier
been loaded with the inversion of the expec-ted received bit.
- Stepping the shift registers to the control inputs KI in
20 the circuits 1, 2, 3 and 4 with the aid of the stepping signal
SG from the program generator PRG.
- Moving all bits in the inputs/outputs of the circuits one
at a time to the final output SLU with repeated stepping
signals SG and further to the comparison circuit CMP, where
25 they are stored, as shown by the second bit signal BS2.
- Making a comparison in the comparison circuit CMP between
the incoming bits from the final output SLU in the fourth
circuit 4, and the earlier stored and previously mentioned
jdeal bit signal IBS. The ideal bit signal includes a bit
30 pattern of the kind which would have been received ideally
" from the final output SLU, i.e. the pattern that would have
arrived at the comparison circuit CMP from the final output
SLU if all conductor paths LB1l, LB2 and LB3 were whole and no
short-circuits existed between the paths.
35 - Sending a product signal PRS from the comparlson circuit
CMP to the control circuit CC. The product signal PRS is



Fi gure LILustrates schematically that part of the earlj&ls escribed”
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n of the i nventive nethod. The trigger device TA of the Figure
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thet ideal deit isignali IBS and the secandechib| signadll BS2s been

changed. A change of SIMcard may pl ace greater demands on the dig
f the logic 10 device LA in the nobile unit ME. The inventive
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expl ai ned gtepilth regard to testing the digital hardware in the nobile.
device LA is shown in Figure 6a. The |ogic device I ncl udes a
circuit card KK. According to this enbodinment, the 15 <circuit card

The 1 ogic
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addi ti on tuvent| hefweamppthe ideapdbitomdgnahaIBS and dheusecondsbitncl ude
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The first
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| 3 andien
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- Displaying an error message on the error indicator, this

cifcult,1 includes an input |l and an OU%%Ht Ol.'gaﬁ . %cond
- gazeud

-'message reading "“HW-ERROR" in the case of thé-illustrated
"embodiment. ' '

15

20

Figure 7 is a flow sheet illustrating the inventive signalling
method. The flow sheet and the following simplified descrip-
tion of the method are intended to be read together with
Figure 6a and its associated text. The fIOW'sheet;illustrates
the steps that are most essential to the inventive concept.
The method is carried out in accordance with. the following
description and in accordance with Figure 7 and comprises the
steps of: '

- Storing in-the-control circuit CC signal patterns which
include patterns for different types of trigger signals, in
‘accordance with block 301. '

25

~- . Establishing in the trigger device TA that a change of SIM

.card has taken place, in accordance with block 302.

30

- Sending the trigger signal TSI from the trigger device TA
to the control circuit CC in the testing arrangement PA. In

I nput,

the present case, the trigger signal TSI is released after

establishing that.a change of SIM card has taken place, in
accordance with block 303.



i ncl udes an Wﬂ?d}l?iﬁ- The output 01 of the first circuit 1 is p&spegoiaect ed
I t he

to the input fourth circuit via a first  conductor path LBl
The output 02 of the second circuit 2 is 9connected to the input I3 of
the third circuit via a second conduct of” path LB2. The output 03 of the
third circuit is connected to the input I'l of the first circuit via a

conductor 30 path LB3. The conductor paths LB1, LB2 and LB3 have been shown
in heavy full 1j nﬁa@aﬁ%geéﬁpéﬂsghgﬁeu@ &J}Wﬁop‘ (bicr’&tiﬁ:d ce betiderdithe
e

i nputs K1 on each CItCculits e ai a
common coupl i nFTIGGRT stHBALFRT and FBﬁtss’-ﬂ?aé" patw&m vi H‘ ‘gﬁf’ce with
schematically iy1dokgsoa.6a, and it will be 35 understood that inreality an

actual nobile tel h il .

PCT/ SE95/ 01301 — E?é)ta()bnfigﬁing in tn}é‘%&?é%éf %ircuztﬂ: CC an aqzhecgnlljedmet getween
mul ti pl e of 5 nihes tarixyger Signal (PSELand the 8TM cardoshangecpattern, in

i nstance switc %&Jﬁag'téee%éf Q,tlgckTg?smanner in which the circuits are

controlled w Il be nmade appar ent her on in_the descriptjon. The
i nput s/ out put s - 1, Sending the pyrogram |atart; giappl AT Eeen; £hE; gontro}

3, f4 W ]E h . 'dltﬁdlﬁtsi/ | B¢t & ORI O @6 P&k hg ehBi'athZPRGB3T}’EEF prpgrans iStiatite
aewotelutsoutu onduct or t n ou
| ogi ¢ device L 19’?? s S'Pgié’ﬁﬁﬁl fﬁ?ﬂﬁ’&‘?@? Pozrmc[ee%ti %%F@é%
short-circug ipaths ennthet Gnmzui'ls cardOKFe in | ther a.togic: rdevicepLd, in
fashi on, Figure 6a sh of the inputs/outputs and conductor
pat hs that are%&r‘ﬁf @f@e%%}gg'g%# ‘I)ﬁe circuits 1, 2, 3 and 4 can be
placed in a test Testing &he sonductomt Pethsnpntthetﬁlsﬁhm‘ﬁ% KK gin tthe
program geng &taeE;'i@e !tgenntét Produdt kighhl PREGE sentitbotie Yotroll5
the circuits are econ | gured and connecti, ons im t he _yl rcuit -

circuit C :m accordance with block 30

5 - Evaluating the product signal PRS in the control circuit

CC, in accordance with block 308.

- Sending a logic error signal LFS from the control circuit

CC to the error indicator IK, in accordance with block 309.

- Displaying "HW-ERROR" on the display DISP on the error

20 indicator IK, in accordance with block 310.

It will be understood that the test described above with
reference to Figures 6 and 7 is not carried out during an
ongoing telephone call. That is to say, if a card is changed
immediately after an incoming call is connected the call will
25 have priority over the test. A test of the aforedescribed kind
takes typically from 1-2 seconds to complete. The boundary
scén also includes other types of component tests, in addition
to the aforedescribed test. These tests will not be described
in detail, since they are considered to be well-known to the
30 person skilled in this art. |

Figure 8 illustrates an example of an inventive testing
arrangement PA. The arrangement PA includes a control circuit
CC comprising a memory circuit 11 in which the earlier-
mentioned signal patterns are stored. The control circuit CC



card b Q@gnézge circuit inputs/outputs are tested at th 9?’“55”? time as
conmmuni cat’l etween the circuit inputs/outputs and %t ein l(zz-f'rnnal | ogi c

of the circuits is cut off. Each in- put/out put i.ncludes a shift
~register stage. The connections 20 t F ebet ween are shown in Fi gure 6a

with alight or thin full |l ine that passes through all inputs/outputs

of the ci rcuits 1, 2, 3 and 4. A binary character, for instance a logic
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the seconeiricuddi 119, Wheh puegzan genesaker- PRG inghudes: fdSferent

circuits oéra%l a@ofag Jhﬁx{iﬁsomfomt hiria 3§3 YA% ofhi&st dﬁ.@&éh:blntn or
state w | de ap arent further on 'Q e descri

96/ 16523 programs are stored. Each program s orm/% /6{18% and P3
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P2 and P3 is connected to its respective lnput of a mul-
15 tiplexer MUX. An output of the multiplexer MUX is connected to
a signal generator SG. The signal generator is connected to
the test object TO, the test 'circuit TC and to the comparison
circuit CMP. The signal .g'enerater 86 includes means for
delivering signals to at least one of the units TO, TC or CMP
20 connected to the output, in res_ponse to a signal incoming from
the program storage units P1, P2 and P3 via the multiplexer
MUX. The compar:.son circuit CMP includes means for comparing
a signal from the signal generator SG with another signal
incoming from the test object TO. The comparison circuit CMP
25 also includes means for transporting the result of the
comparison to the control circuit cC. The test circuit TC
includes means for comparing a time signal from the signal"
generator 8G with a time signal incoming from the test object
TO. The test circuit TC also includes means for transporting
30 the result of said comparison to the control circuit CC. The
aforesaid control circuit CC includes an evaluating means 14
which receives and evaluates signals from the comparison
circuit CMP and the test circuit TC, and means for activating
a result means RES in accordance with the result of the

35 evaluation. -



now be descr nore detail conprises controlling the %
pat hs LB1, L g%glﬂég“on the circuit card KK This control inclu ew %
detection of interruptions or breaks in 10 the conductor paths and/or

short-circuiting between said paths. 1t3}s particularly inportant to
carry out this type of  test after, e.g., changi ng SI M cards. The change
-of SI'M cards may entitle the user of the nobile to access further

oy mean that HebHeARTS THREIRAS e, et 11 St pA 88" o  abletidner ity 112
| ogi ¢ device thent:s/\uﬂagcbmavaraeﬂahhd ypétestill mmnglﬁuﬁn Ntheirstopghof
met hod conpri sgg, I | ?hv%‘iq%ﬁ%n. Pd‘ fereni: Srgkbngf' Qv%ﬁﬁs Ll ﬂdﬂfi& tirg&r

signal patterns gnhal “patterns ferent pes
trigger signal dmenem 'emaeecafr t?ﬁ'ﬁ%céﬁ&&ﬁéénﬁ the tﬁbel ﬂmcéﬁs;ibed

embodi Nent . 5 exampAUH N2 8 s HeHdBIvALE Iﬂmﬂ al &bmbinatibhcot @idnts

devi ce LAtothetrlgger device, .it RQei es abI i the tr|
devi ce TA that WilghiF3ggsc predetermine afs fgg{jﬁ

signal TSI fr OmﬂﬂﬁﬁénigWrtEWfCthiﬁtéstiﬁg ai'ceangenent cfm: mnsmw thes

testi t

rigger of gnal CREE caredit HCang hBCEobab ifon cHBLRTE CuETN0Y HE Nincdalt
card has -t georat@Edicin one andihkhegsameoiphegratedncireuddnt I8 is radsaq
CC between 4e c%qxcéﬂwfé ébgﬂﬁb&gbﬁu e swé@ineaai-eaageﬁahtt % the

different types of trigger si |sh|n I N the control
circuit CC agré@rﬁﬁﬂﬂbe‘{’% it lt%ed??%ﬁg@rt@l dﬁ?@.ﬁ Th1tRough e they pfore-

ggfr '; grESSI 8;381 M rivkd ensddiiies refer Wo Q‘ﬁ)‘!gg&%ibe mobile telephones,
i it will be understood that other types of mobile telephones
| ‘may be concerned, for instance FDMA-type mobile telephones.
15 Other types of mobile units are also conceivable, for instance
‘a mobile computer or mobile facsimile apparatus for radio
communication. In addition to the test-triggering events
mentioned in the described embodiments, it will be understood
that several other variants of such events are conceivable,

20 for instance the shutdown of the mobile or periodically
' occurring trigger signals generated by a time interval
counter. In other words, the invention is not restricted to
the aforedescribed and illustrated exemplifying embodiments
thereof, since modifications can be made within the scope of

25 the following Claims.



- Sending a programstart signal PST fromthe control ci ' to the
prograﬂé%&&&?gr PRG The program start signal PST |ﬁ?ﬂ(§g%5£°%&§t art
command to the pro ator PRG ordering t he generator to execute a ,
program for testing the conductor 5 pa3Rhs on the circuit card KK in the

| ogi ¢ devi “‘\L ‘\ol | owi ng met hod steps il.lustrate testing which

S suit ‘“ﬂ“‘“ UL, after establishing the.change of SIM cards,

in accordance with the Tnvention. The_testing nethod i ncor porated by the
followi ng method steps does not cl aPtrE¥810 enbrace a conpl ete testing

met hod in detail.. The testi:ng procedure i s designated boundary scan and

W reans. 1 of Bpayiad 4atechatibidly honl 8- TRy 8ndEeL e S0ldpRERGCT o
stood: uriit - (MEndipon dthé deseguyence ikl at gedst mne oredeterminped  at or
PRG to t r%&ggp%ﬁa id%ﬁ’é‘ MoB L1 ttﬁ\@p}%&k@ WRPe ! (Mf) | Qthéfeifthe métiged Dit

signal w i nore apparent” further on in the description. -
Sendi ) wcompxinestthe FHAPS MK om the testing arrangement 20 PA to each

of the cizcuitgedring dtaneéakt roridemditoringi peogram An \d gprdgrannt r ol
i nputs Ki. This e circuit and 4 into a test state.

utag 2. s
- Sendi @e%e???&: Eﬁgéﬂflﬁ the gp%&]l[e ?Pd%al(uggi fromthe pr.ogram

gener at or- PRG gtoringaih a qumpaifisari aimediitt (CC)5inctheumobile|unite
present. c t fial S§_PLL o | C " diffare n@l@g h
st eppi ng @i@%alsqg@aflr-o#a?hérgéogfﬂa%eﬁg gfgraﬂ% djp%lfeoﬁ?he orﬁrﬂE I nput s

Kl of10 hetxiggetrtsignals GPSEX: 4 in the logic device LA. The first bit

I's therewith npygd;nbld triggdd siyfatf (1) Fioh a tadigder Gevied t'hx)start‘

i nput STI to an |n£uthut put connected t.o the start |n(%Lg STl Y2 t he
2 unit to e comparison cn.rcu:.t_ ), sa

shift in the mobil
' trigger signal (TSI) being contingent on the occurrent event;
- comparing the trigger signal (TSI) with the signal.
15 patterns; o : : o
- selecting a monitoring program in accordance with the
result of said comparison: and. '
-  executing the selected monitoring program in the mobile
unit (ME).

20 2. A method of monitoring a mobile telephone unit (ME)
. according to Claim 1, wherein the method comprises the steps

of: : o

- generating a predetermined reference signal (IMS; TIS;
IBS) in the program generator (PRG); '

25 - generating an object signal (MS1; KSl1l; BSl) in the

program generator (PRG);

- sending the object signal (LA; TR) from the program
generator (PRG) to a test object (LA; TR) in the mobile unit
(ME) ; '

30 - generating an object evaluation signal (MS2; KS2; BS2)
from the dbje¢t signal (MS1; KS1; BS1) in the test object (IA;
TR); and —



reg| ster. - Sending a second bit of the first bit signal | e
program gene™@I6SK: 1o a start input STI. In the present Bﬂ’?@%@SZS
PGT/ SE95/ 01301 —— 27 case, the second
bit i's alogic " " escribed 33nethod steps are repeated
until all inputs ml‘ nl H provided with bits fromthe program
?ﬁner?tor ERG T M ers- mentloned first bit has therewith noved from
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o] e contro of .t u 3 and 4, the outputs
01, 02, 03 10 ?F%ﬁﬂ?rﬂ‘ R e%’cii ﬁ&&nﬁﬁ’&i}% 1f#‘?’ﬁ'empﬁz)gram gener ator PRG
and stored on each output 01, 02, 03 to those conductor paths LBI,

LB2 and LB3 conpect r r t t4h. n
t he outputs 01, 02 E%Sﬁ&ﬁ&gl a tﬁ*& dﬁétgﬁﬁt%s%ﬁ% and LIElﬁ?ﬁ;}?ébxll

t hose i nputsS| @etueemmcphqumavwmmh dMSRs BSRuBS2y and ehe
conduct or PRifsrafide bBgnaltBIIMEIE s s PBS) hahews! Nagko'cX ddrédigent,

shift regi ster stages t he 1 nputs, th h I
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: - put's he circurts one

atinmne to the famdl output SLU wi'th repeated stepping signals SG and

further to the conpagis@Png £he typeFof\eBESr in question on the indicator
(IK) .

4. A method according to Claim 2 or Claim 3, wherein the

mobile unit (ME) includes a radio-frequency output (RFO)_ via
15 which the mobile unit transmits radio signals, wherein the

comparison between the object evaluation signal (KS2) and the

reference signal (TIS_) shows lack of agreement, and wherein

the methdd comprises the further steps of:

- sending a time error signal (TFS) from the testing
20 arrangement (PA) to the radio-frequency output (RFO); and

- blocking the radio-frequency output (RFO) in the air

interface (RFO, RFI) of the mobile unit so as to prevént the

transmission of radio signals from said mobile unit.

5. A method according to Claim 1, 2, 3 or 4, wherein the
25 predetermined event includes determining the maximum permit-
ted number of bit errors.

6. A method according to Claim 1, 2, 3, 4 or 5, wherein the
predetermined event includes a change of teleoperator.

7. A method according to Claim 1, 2, 3, 4, 5 or 6, wherein
30 the predetermined event includes the change of a subscriber

identity card.



25 the ored, as shown by the second bit signal B - Making a -
conpari g‘é‘?ﬁ@%"ne caonparison circuit CMP between thesfwg%i ts from

the final output SLU in the fourth circuit 4, and the.earlier stored
and previ ouslmnmtlmﬁmwflm deal bit 34ignal IBS. The ideal bit signal

I ncl udes a bi ltiliK OifiiM he ki nd which woul d have been received

| deal |y fromthe fi"nal out put SLU, i.e. the pattern that woul d have

arrived at_the conparison cirguit fromthe final oufput SLU,if all
Gonductor $at hoh HREHEICHOrABY b8 CI4HBNe dndind 57 &R 7. Yherein
exi st éd betheepriddeteninedSevenSenthcudesr chect relgase SIS &r osalie

conpari son_ci | CWP to the control circuit CC. The product signal
PRS is °8{‘/é5g‘g%h’é523 ' |

PCT/ SE95/ 01301 28 contingent on the

~conparison nmade in a preceding step between. the ideal bit signal IBS and
the second bit signal BS2. The inventive nethod then conprises the

. fol | owi ng $urt Warmethedepgeording. to, Sladm dg 2he 3or dudr GgnbloP8y in the
controls ciwiebéin thé. prédeternlihedl event dacduddss shitthicig sden®! thecks
agr ee- nPlghbet en the ideal bit signal IBS and the second bit

si gnal BSHMO e ‘Eﬁ ng a togic error signal LFS fromthe control circuit
10 CCto the error indicator IK ~ - Displaying an. error nessage on the

error i'ndif@f Ofa lﬁé]!i:l'?od according to Claim 1, 2, 3, 4, 5, 6, 7, 8 or 9,
wherein the predetermined event is periodic and is triggered
by a time interval counter. : _ ‘

10 11. A mobile telecommunications unit (ME) pf:ovided with
- means for monitoring its function in accordance with events
that concern the-un-it, wherein said unit (ME) comprises:

- ,ﬁean‘s (PRG, P1, P2, P3) for storing at least one monito-
ring program; . _ '

15 - - means (CC, 11) for storing signal patterns, which
represent different types of trigger signals (TSI):
- means (TA) for automatically generating event-dependent
trigger signals (TSI) in the telephone unit in accordance with
the occurrence of given events; o

20 =~ means (CC, 13) for comparing the trigger signal (TSI)
with the signal patterns:; o -
- means (PRG", MUX, P1, P2, P3) for selecting a monitoring

" program, said selec_tion being dependent on the result of said

comparison; and , . _ L

25 - means (PRG, SG) for executing the selected monitoring
program in the mobile unit (ME).



néssage readeaq ., in the case of the illustrated ' t.
Figure 7 isdg 8g¥%heet illustrating the inventive S|gnalllngeﬁgﬁﬁgﬁ%@d.

ThRe fl ow sheet and the follow ng S|an|f|ed descri p- tion of the method
are intended to be read together with [ e 6a.and its associated text.
The flow sheet illustrates the steps at—are nost essential to the
I nventive concept. The nmethod is carried out in accordance with the
following 20 description and in accordance with Figure 7 and conprises the
steps of: - Storing in the control circuit CC signal patterns which
I nclude patterns for differe types of trigger signals, in ‘accor dance
with bl ock 301. 25 Est abl meRi ng in the trigger device TA that a change
of SIM card has taken placel\ in accordance with bl ock 302. - Sendi ng
the trigger signal TSI fromtheg trigger device TA to the coﬁﬁﬁol circuit
CCin the testing arrangement RA. In  the present case, the t/figger _
signal TSI is released after 3ggestablishing that a change of &I M card has
t aken place, in accordance @i th bl ock 303. WD 96/ 16523
PCT/ SE95/ 01301 29 ing a
conparison in the control circuit CC between the trlgger signal TSI and
the signal patternsf{ 1n aggQLnange_wugh DI oCK 307 l
'- ' l _
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- ‘Establ i shi dsfisa3e control circuit CC an agreenment betweenper ﬁﬁﬁ,&lg?(lgger

signal TSI and the SIN card change pattern, in accordance\Mt
3Q5. - Sending the programstart signal PST fromthe control circuit
CC to the program generator PRG The program start signal PST i ncl udes
start commands for testing the conduc;zit;égpaths on the circuit card KK in
the logic device LA in accor danc y bl ock 306. - Testing the
conductor paths on the circuit card KK in the | ogi ¢ device LA. The
product signal PRS is sent to the control circuit CC, in accordance
wi th block 307. 15 - Evaluating the product signal PRS in the control
circuit CC, in accordance with bl ock 308. - Sending a Iogic error
signal LFS fromthe control circuit CC to the error indicator in
accordance wi th bl ock 309. - Displaying "HWERROR' on the dl§p|ay Dl SP
on the error 20 indicator IK, in accordance with bl ock 310. It wll
be understood that the test described above with ref erence to Fi gures 6
and 7 is not carried out during an ongoi ng tel ephone call/ That is to
say, if a card is changed - imediately after an incomnggall is
connected the call will 25 have priority over the test. A fest of the
af oredescri bed ki nd t akes typircatty-fTom-i=2-secomds-to-conpi-ete---the
boundary scan al so incl udes oﬂher tiypes of cqnponent gegts, in addﬂtlon
to the af Bedescribed test. Thesentests wi ||l not |be describéd j
detai |, sinde they are consideredito bd well-known to the skitl I ed
inthis art. Figure 8 |IIusﬂrates an exanplie of an estii ng
arrangenent PA_ The arrangenent PA i nclyydes a cogirol | et E
conprising a ry C*hé itf 11 1njwhi cfdrt he earl r&r - i gnal
patterns are_ stdged. control ¢ircuijt CC |
' . 0 i i
TC |--i-- ! . !
; ) %
! [}
— |
] CMP ! 1
i RX" . ‘s ;
== i Ri% |
[} ]
PRSNY i ]
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30 al s%'°9|%ﬁfaes a receiver 12 which receives and storeg%lsgfsé?‘}a?l
fr.omthe aforesaid trigger device TA. Th rol circuit CC i ncl udes a
conparison circuit 13 which functions to?%ngg the signal in the
receiver 12 with the signal patterns in t menory circuit 11. The

arrangement PA al so includes the program generator PRG which is
connected to the conparison circuit 13. The program generator PRG
includes different program storage units P1, P2 and P3, in which

di fferent prograns_are stored. Each program storage unit P1, P2 and P3
10 is connecté¢d to its respective output of a denult exer DE whi ch

| eads the signal
accordance w
circuit 13. Each program storagelunit P1,

to one of the program storage unitsf{P1, , in
: } f fro he conpari son

P2 and P3 is connected to its

respective input of a mul- 15 tiplexer MJX. An outppt_of the |plexer
MJUX is connected to a signal generator SG The s’ﬁﬁé&\%gpe

connected to the-test nh: eet—TO—t-he t+est—ei+eti4 TC armd to the
comparison circuit CWP. The ¥|qnal generator SG i ncludes neans for

delivering signals to at [ east one of the units TO [C_or connect ed
to the outputf in response to a signal incomng from t he ?

storage unitslkPl__P2 and D?uLa_thmp44444$#4»qy;—————;;;T\Thé/ﬁonpar|son
circuit CWP includes neans for c®nparing a _signal fromthe signa

generator SG W th anot her signal i ncom ng fron1t1e t est Objﬁ@% TO. The
comparison cincuit CVMP 25 al so includes neans for tr rti resul t
of the conparison to the control circuit CC _The test fTcuit TC
i ncl udes neans for conparing a t'ne signal fromthe signal . generator SG
with a tinme sif[gnal Tncomng fromthe test object TO The tei@ circuit
TC al so includes neans for transporting 30 the resu'f'bi\EELd arison
to the controlLcircuit CC The .
/\/ 106
//-\\\v/// 107
/”“\\\'/// 108
/\/ 109
Y 1o
- il
A~ 12

FIG. 3
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aforesaid COWQ;I( 68d3'cuit CCincludes an evaluating neans 14 whi ch

recei ves and eval uates signals fromthe conparison ci r cui tPCEFBIHAIPOL he
test circuit TC, and neans for activating result nmeans RES in
accordance with the result of the 35 eval4a)/é WD 96/ 16523

PCT/ SE95/ 01301 : As before
mentioned, the illustrated and descri bed enbodi - ments nmay be varied and
yet still remain within the scope of the invention. Different types of
events in the rmpre i ncur dlfferent types of tests according to the

SO concei vabl e that a conbi nati on of
d tests. It is al so conceivable for

af oredescri bed 5 anpl eg:
events w il trigger d'E'rE'l-mn
: sttp@ Arrdangenment, for instance the t est
circuit TC and the congafifon c{rcyit CWP, to R&a ncor- [Aporated in one

and the same integrate®girpgort. It} is also 1 concei vabl®™® to incorporate

the testing arrangenent i i ch it is gesired to test.

Al t hough the afore- i gnbodigents refer to/TDVA-type nobile

t el ephones, it will ' of nolil e tel ephones
may be concerned, fQqr ingtalfjce—BNh-type nobil e telegh ones. 15 Oher typesTR
of nobile units are ijl e conput er Or ==
nobi |l e facsinile apparat Lelm-on to t /

test-triggering events i l Et wi |

abl
adilo

ondd |ﬁﬁ

be under st ood t hat s¢ t her vari jare
concei vabl e, 20 for insta i ofli cal |y
occurring trigger sigWalj rre interval cqumTer FTAT T
ot her words, the inventi ed | | RFO
| |
A,
TA INF2

FIG. 4a
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t he af or ede i nd illustrated exenplifying enbodi nents ,
since nodifi 9?€€%§?can be made within the scope of 25 the fBFT%&ﬁ%ﬁQL
Csaips. - - WO 96/ 16523

PCT/ SE95/ 01301 o i 5 4 -

CLAI M5 1. A method of autonatlcall torlng a nobile telephone
unit (ME) upon the occurrence of at |east one predeterm ned event in the
nmobi | e tel ephone unit (ME), wherein the method 5 conprises the steps of:

- storing at | east one nonitoring programin a program gener at or
(PRG in the nobile unit (Mg); - . storing in a conparison circuit (CC
inthe nmobile unit  (ME) signal patterns which represent different types
of 10 trigger signalfs (TSI, - sending a trigger srjgnal (TSI) froma
trigger device (TA in the nobile unit to the conparis ' '

sai d trigger sid : ent ;

- conparing the trigger signal (TSI¥ with the signal 15 patterns; - -
selecting a nonitorifng programin accordance W th the Fesult of sajd
conparison: and - executing the sel ected nonitoringypr ram'nZ

mobi | e unit (MEL 20 2. A nethod of nonitoring a hobil el ephone
unit (M)

/f\\\\;;/ 203
N 204
/’\\\\/// 205

/f\\\\/// 206

FIG. 5 .



acscordi Ng t Ow/d Gaiigaay Wherein the method conprises the steps Pcr,sggs,onm -

generating a pre eterm ned reference signal
25
BS1) in the program generator (PRG;

prsogr am gener ator (PRG);

(LA, TR) fromthe program

the nobile unit (ME); 30

(MB2; KS2; BS2) fromthe object signal

obj ect . (LA; TR); and WD 96/ 16528

PCT/ SE95/ 01301 TSl RS 8533

obj ect eval uat D&%P egRad

TI'S; IBS) in a test|n
A met hod accor [
eval uation sig
| BS) shows |ackg
st eps of :INF3.
arrangenent ( PR)
show ng the type=at=F®rraqr

(IMS; TIS; | BS) the

- gener at ng obj ect signal (I\/Bl, KS1;

sendi ng the object signal

generator ( ) to a test object (LA TR in
- generating an object eval uation signal

Pel

stio

Be1 N\

(MB1; KSi1; BSlI?Al n the test

- conparing the

er gf erence signal (1M

Pe uni t (ME) . 3.

fromthe testing

LA
&It (ME); 10 and _
'} (IK).' /
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FIG. Bb



: A nmeth ing to Cdaim2 or Caim3, wherein the ile unit
(I\/E) i ncl udgg‘)}%ﬁg%so frequency output (RFO via 15 which thepﬁﬂ:&%%maﬁh'
trransmts radi o signals, wherein the conpari son between the object
eval uation signal (KS2) and the r ef erﬁ |gnal (TI'S) shows | ack of
agreement, and wherein t he met hod co the further steps of: -
sending a tinme error signal (TFS) fromthe testing 20 arrangenment (PA) to
t he radi o-frequency output (RFO; and - bl ocki ng t he radi o-frequency
output (RFO in the air interface (RFO, RFl) of the mobile unit so as
to prevent the transm ssion of radio signals fromsaid nobile unit.

5. A method according to Caiml, 2, 3 or 4, wherein the 25 predeterni ned
event includes deterfmning tnNe maxi mum perm - red number of bit
errors. 6. A nethod according to Claim1, 2, 3, 4 W‘S\mﬂi}eﬁﬂlt-he
predeterm ned event lincludes a change of tel eoperator. 7 -met hod
according to daiml, 2, 3, 4, 5 or 6, YV\,herei n 30 the predeterm ned event

i ncl udes the change [of—a SuUDSCrt Der radentity card: WO 96/ 16523
PCT/ SE95/ 01301 8. A nmet hod according to Claim 1&\3/4 8026
or 7, wherein Y

/\/ 303
' /\/ 304
/\/ 305

FIG. ¥
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the predet ergghgefesgyent includes the rel ease of a call COpRPREIsHIz01
9. A nethggbaccording to daiml, 2, 3, 4, 5, 6, 7o0or 8 5 erein the

pr-edet er mi ned event includes shutting do t nmobile unit. 10.

A nmethod according to Caiml1, 2, 3, 4, /é 7, 8 or 9, wherein the
predeterm ned event is periodic and i.s triggered " by atinme interval
counter. 10 11. A nobile tel econmunications unit (ME) provided with
means for nonitoring its function in accordance with events t hat
concern the unffTt; er g d unit (ME) conprises: . - means ( PRG
P1, P2, P3) fqr pporf nd REG gast one nonit o- ring program 15 -

means (CC, 11) for| stljoring fsi gnal patt!%_ﬁns, whi ch represent different
types of trigderysignal ) ; - ans (TA) for automatically

’trigger sig
occurrence of gi
er signal (TSI)

generati ng event-|dependent
i n accordance w th
13) for conparin@the tri

als (TSI) in the tel ephone unit

en events; 20 - means (CC,
with the signal patterns;

- means (PRG, [MJX, P1,%P2, P3) for selec g a nonitoring pr ogr am

sai d sel ection bej ng dependent on the result ®f said conpari son; and 25

- means (-PRG-1S6G--For--ekecuttmg-tHhe setected-nom-torimg """~ programTnTT"
the nobil e unit (JVE). -
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