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Annex G: Studies on interference from GSM termlnll. to the fixed network
telephone equipment

Thil Annex includes four Itudi'$ on the interference from GSM terminals to the fixed network
tel,phone eQuipment. The .tudl81 Ire mlde by BTL, Frence Telecom, C$ELT/SIP and Te/everk.t&
Forlknlngsin.titutt.
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Ersl STC SMG% Nl).S
Jtb • 12tb Mardi 1'"
BripUJD, UK

T.Doc 51'93 In' J

Swrtl:

Subject:

BTL (UI()

The ta1:l1t below IboWi the raultl of tatiDI the imm1mity t4variou fixed te1epbcmcl arid PBX equipment
(both l1\&locue lad ctiIitI1> lVailab1e in the UK. 1bI teIdDc MI c:oaduded at 3V/m and lOV/m lUina I
5imulated OSM teIt lipal u the UlterfmDCI.

MiOoftap ........ Mu:illum
CIrri.. T)'pI Fit16- I I I U L T
p~ ~

(MRJ) (Villi) II Ib lb 2 :) 61 'b 4c , •166 CW :) · · · · · · ·· · 10 · · · · ·
" AM ] , , F · ·· · 10 · · · l' · ·· en , p F · · · · · ·· · /0 · · · p- ·

910 CW ) · · · · · · · ·· · 10 · · · · · ·· AM :) , F F · · · · ·· · 10
" · · 'F

· en 3 · P · · · ·· · lO · · · ·
9!S CW 3 · · · · ·· · 10 · · · · ·· AM ] , F F · · · ·· · 10 · · · · · ·· rn 3 , · F · · · ·· " 10 · · · · ·

It CaD be lIeD that the vat ~orityat te1IphcmIt IILd ulIplu:me equipma\t 'IeItId iJ not IUDplibl, at
even lOV/m. ThiJ Ie1clIlJallth will be praeat It • dittIDce of lin from. ClaN 4 mobile, Thcrdon.
althouJh it is ncopiRd that iDtmll'Cl'lCe t'om GSM mobila UJ fixed Wlp1umef iJ In iJlUC. due to the
UK il'MSUnity IlIDdard tor ftQd tdepbona. tbiJ iJ not ;oUdmd • ~DJ' problem ill·the UK.

K2y :-

Whenl failure criteria was -40dBPa,

1 PBX with vuiOUJ terminal equipment
2 P".phoDe
3 MlJXJDEM'UX equipment
4 PBX with Vlriou tmninal equipmtIIl
5 ISDN equipment
6 Line taminal equipment
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Source:

1."""ptIp"
Mobile GSM J'Ortab'I wrminltt hI¥I ..., ldenllfted in FIIIMCIlt. primary IOUrca of
intl"'rance to bad tItIphona, IIIctrO ICDUIIt6C'af ...... aM wtIo d"".
AI tnIR WlfW,ItftrIt~.....,...of_ immunity ahariOu. ftx8d telephane.1t
dote dittanc:e of. ~mabIeGSM ,.,.. equipmerrt..und"ken.'

tluf11mmll
Acommercially evail" GSM unit WIt UIed for"... ...wItt.1J*lIftc tnt 81M Clrd.
Thil card tr'In*'rm. the tIn'ninII intO.~ unit., fie pouiblllty of choaing, the
freQuency (chan"",. tM pItIk paww Ind the eequera • MIt • rnMy other pIIl'Imet'rs.

,) !rtqUlrJCYn .""'AIb:
Tn, teltinG WU conducted witt ftIId••of , 0 Vim Iftd 3 Vim end 112 MHz frequency (
by u.lng two•• fA poww .1M .mediItIInoe ~ the terrnm.t ; one wttn • peak power rJf
8Witts. the otMr with. _ power _ Uout 2 We)

bl fJJtfR""'"2I crIt!rjI;
Avery impartlnt point cancemtng tM immunity~ the~ II the perfo&TMnc:e crtteriI.
Far fixed teIIphonet or~ ..... the mIin~ ariteriII iI tnt fact tn. no
nOiM should tNt ... to,,,, ~ the GlM TDMA ,.. (217 Hz end hlrrnonicl)
occuring by audio redlfIcItIon In 1M Ie am_rt,Of' nan Inar cm:ults af the
tIedrOIIcOUIItiQII devicll.
In "dition, for b8d~ or PAIXI •the audio I'ICIIIIIcIIIIO lignallhould not be lent in
dlfrerenti.r modi along 1M _phone line. It".". that1M carretpDndent Ihould "CIt Hlten

.to tht demodulltld ligna" DCCUftng by the prefll'lCl d GSM unit dOM to the teftphone It
the~,nd.

Two crtteriI I'" dIftned In FlWlae fOr 'It1e _phDMI conC8ming their immunity to the
radilted or conducted tntIrfItwnclI.
Fil'lt. _ ""'wl..._ RF ....1houJd not be Mnt on 1M _hone Une with • power lev"
"'igher than· 50 dIm In tM IUCfiO nrmnlslion blind •on. 100' Ohms bhpedanae tllepllOt.,·
line WIth • diffe,.* m•.
second. no ~.higher than 50 d811 wel;1'ItId. IhQwICI be _n8d in tne laJ1)hone or in the
lud~nlducel'l

These p.ramlltlnJ CIl,..~ertn the pel10lmance ffIItrit in the ".unCI rJf RF fteldltreng1h
Ind preVid•• oenerally acc.pt8d,.preMntatIoft at the IffIct af good performance.Of
C:OUrM, no intel'Nplion of All ..... Iou rlltortd ,,,,"'.. '" memory .nould occur
The 'PPlndiX ,how the tilt deIcripeion and ............. an thIM Immunity tilts.
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",h'-"" """..Ion
VYIth theM "...".... It .. been Ihown tNt :
rM" ItO ..,.".,.. ..,,,,.,,, Dt' IJIIdIo ..,."""., OM oompIy "'" • '0 Vim.•",., ....
IIthough EMC ..."...,.. ..~ In 1M countrY ( 1 or 3 Vim complilnclll lee-pted
with the old IEC 10'.,frIQ~.... 30 .IDO MHz..AM mocIuIItiDn 1 IcHIIO '4)
.rwt ~." • ...,.."",,,. .,..,...,...""",""" I "'" ImtrNIIrIty ,."",."..",..

It hit 10 bI mentioned '* no IaII rI~ .. flO dIIIng WI"Ot' , no l01I of Itcnd
infoIm_n occurwd, but the~ ...... unacc.ptUIa .

MOlt of ETSt or C!NiLEC NndIrdI on EMC .. onIr thIt no bII r1t ongoing CIIl, no
dieing .~, no toll fA IDId .. II the perfDrmllnca ateriI •• iI proved nDt aufftcient to
..... th. wIIctIDNI"*com...,.
Even , If It r:Dutd tNt aDnIidet'ed 11M r In the tutu,.•• Ipedftt -.ndll"d from the CEN!1.Ee
CIOnclmln; t*pftone could tndudI IUCft immunity "'-mMl. the GSM lmIr1Wrenca
potIntIII toUy••be..., Into IICaM'It....theN ... mIIofti of _phonl tquiPlMnt
!hiltaN""'" to doN dtItaID GSM emllIID.'" . ,':

W. con"" th8l , ••W.,.,. CJSM twmN111..- the".,.;"um cIItIncf of"ntill
idIrl'IlInCI.~,.", ..."" III ~. end •• 2 Will (JSM "',,","11 II UNd
IhiI diItInce II retIu* JD f1I , .......
In any cue, .. NICOmmlnCf tM& for non CIIr-embafUd GaM t8n'niM1a, tM radilrted power
Ihould nat be hlgMrtMn ZWIIII_ power.

AcontributfOn on thIIIU_ ClIDnCImfng. IpecIIIc !Me Ita.rd fA .phone 1M PABX
eql.lipmlnt IhouId bI .nt to C!N!LEC.

It II COMidIrId that ...... frDm GSM tannNII .... ...,,. aMI PAIX iI In
lAue tt\RIUgh tt\I~ CDI'ftmUnIly.~ f body worn IUdIo and health eIecIronic
equipment ... m.jor and rnuctl men ImpoMnt lAue.
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l,MtPWllDlntDfJw _YDIY RfJII••11... 'III'IJDI!!S

'n olU.r te ,vll"- the Immunity of IIeCInMtC t8IIPhona to the tmiIIiOn ~ GSM t'""inaI•.
two typII of txPIrirnentl W8nl CMiId out.
Finlt, a .ubjecti~ _ In • NClwtat)' offtcI. the RCDnd ill fCN'mllllmmunity tItIt in a Nmi.
anechoic room .

1,' .sMJtJ!5tiYJ..

In an ordinlry IlCNtary oMoI. mlny dJPfItent tbrN teIIphoneI tnItaIM .
We aakId U) varioul pIOI:W "",'Int '"" 111 CIII wtIh u.. An operator uti"; a
GSM portable eWill PIIk f8rminII rNIde • call. the ...,. time.
A. lOOn II 1M ftrIt "hUe of casu IIIIrch 0CIM'Id, II the tIJIphoneI in-...a In tne otriceWI" more or •• t'lighty~ by the~ fA the GSM emlUon by auperimpoltng
• nai.. on the t*phone IUdio bind.
For the !*'ple who we,. the.. of the GSM termineJ. the nolle WI. not _,..bIt (' m
typiclUy) and al the people were flrther. the CDmmuratio~ ...midi poaIbie.

Typlc.IIly. It. I dlltlnCl higMr of 5 m"rw. 1M ccmmunic8aon wfth the GSM did not dllturb
tne other."hoM•.
The ..me GSM tim'" wu UMG in • ....m anechoiC FIrIday cap .nd lit I diltanca 01 ,
metel'llOme fixIId ..... termin..- ....... up"" I" ftldu,. in order to eYllUitl the
demodulllted IUdio notII provided by audio rdicItion on the .rphone Ind on the
tNphone line .
To avoid eny coupling with the ftekS .nngth • ttw measurement equipment ft. put outalde
the ..m~nechOiCraom.

The hld 1trWn;tn WIll_ monttDred to mike.~n bltwwn the output poMr, the
fteld IbnDth and the demOdWltld outPut.

1.a.RgUlJ1

,..,Nj.; -~ ~(W,- "..../Wl
g 0

No .. , .- I. Z........, ...........
~IMII 1=..... I,....

=:-~I=~
~"(DM) MIlo') l~

f " II
1II •S .
•

• .....

•

The Umitl I,.. -50 dBmopl800 Ohml of democt~ .., .,. the N". differential mode
(OM),and typically 50 d8A on -=ou* _ It"'" fII'Phont
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Source: CSELT I SIP

EMC consid.ratlons for flx.d tll.phone. In Itlly

1 • Introduction

Some SMG2 document, havi been produced up to now on the
pot,ntlal disturbanci. 01 aSM transmitters on 1held tllephone, in UK (SMG2
Tdoc. 52/93). In Franc. (SMG2 Tdoc. 89/93) and in Norway (SMG2
Tdoc. 100/93).

This document Idds some information to the probllm. by discussing
the results of som. tilts plrform.d In It.ly using a SIt or fixed tel,phones
Int,rf,r,d by GSM emillions at diff.rent pow.r. ~

2 • Me••urement proc.dure

Th. immunity of fix.d tll.phon.. to the interference ot aSM
emissions wa' me.sured in two different environm.nts: I GHz·TEM cell and I
propeny equipped flat roof.

2. 1 • G.n".tion of th. aSM int,,,,,.nc.

MOlt experiments wert carried out using an intlrfering 'ignal
produc.d by a transportabl. GSM mebile .quipment communicating with.
ba.. ,tatlon at I constlnt pow,r I,vel (slnc. the power control function of th'
GSM wa. not aetivi during the t.It). A portion of thl GSM lignal was split by I
20 dB dlrectionll coupllr and sent to thl ~iatlng antenna through an RF power
amplifier. Thl lignal power 1",,1 at the .nt.nnl wa. regulated by a vlnabll
attenuator Ind checked by mean. of a p.ak pow.r m.t,r.

Oth.r Ixperim,nts wire al,o pertorm.d by emulating the GSM
emission through I slnw-waw(gtn,rattdby me.tll 'ot af~~~~
modulated by puill. (produced by an arbitrlry wav,form g.n,rator). Two
modulltln; signll. were consid.red: I puis. r.producing the GSM frame
(r.petltlon ~atl equll to 218.8 Hz, duty eyell ef 1/8, guard tim••qu;val,nt to that
of GSM bUl'ltl) and. 200 HI IQUlr. Wlv, with a dUty cycle of 50"•.

2.2 • P,rformanc, crit,ria for th, immun'" ,.",

The fellowln; paramet.r. w'l1 "I" in order to .valuat. the immunity
of the flxld tel,phon, to radiated or condl,lCtM lntlrierlnee,.
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• fig!" r.j.cttd along tn. !in, ~,xpr,ssed in dBmop on
600 a). m•••ur.d by • plophom.t,r and w.i;ht.d by
CCITT curve. A maximum value of ·50 dSmop i,
consilt."t with the curr,nt trend 'n CENELEC standard•.

• Lty.1 ot tb' .cgult!e dilturb.nc. (,xprl.lld in dB-SPL.
weight.d with the A curv.) lilt,n,d by In ."iticial ear
coupled with the handItt. Ev.n If no limits are curr.ntly
sp,cified. on the bl,ls of laboratory 'JCp,rt,nc•. a lev,' of
eo dB-SPL cln be con,ldered cl,arly aUdible. while I
'evel of 70 dB-SPL gIve. trouble to tn, conv.rsation.

2.3 • TI,t sItup

Formal tilt. wert carried out in a GHz-TEM cell using the block
diagram shown In fig. 1; the dlVlcII undlr tlst w.r. Interf.red by a vertically­
pOlarised pllne-wave produced by a rldiatlngll.ment fed by tn. GSM telt signal.
Th. acoultic disturblnc. WI' m.llured by In audio analYllr conn.ct,d to an
artificial .Ir, while the noil' reject.d elong./!h' line wa. me.sured by •
plophomlt,r. A pr'limlnary callbrltion of the ".ctrlc.1 field str.ngth wa.
performed by using I contlnuoUI WIY' lignll, whose equivalence with the level of
th, GSM stimulu. wa, ,.tabU,h.d by m••ns of • peak power m.ter.
M.asurement hive be,n performed for Ilectrical field strength of 3. 6, , 0 and
15 Vim.

Th, corr,.pondenc. bltw.en, the Ilectrical fi,ld measurld in the GHz-TEM
cell and th, pow.r tranamitted by a GSM mobil. WI' v.rifl'd ..parat.ly on a
properly equipped flat roof covtr.dwlth I metal plltln; Ind supplied with panel,
of absorbinG mat.ri.l. which att.nuat, the .canerlng from oth,r dlr.ctionl. It h••
b.,n verified thlt the ,I.ctrical field valutl me.surld at on, miter dlstanCI from
thl calibratld dipole had a good correspondence with the expected values of th.
trln,mltted pow,r ("8 VIm 'or 0.8 W, "'10 VIm for 2 W, "'16 VIm for 5 Wand
"'20 Vim for 8 W). .

The ,qUipped flat roof WII al.o uled tor Informal testl: the d,vlcfl und,r
tilt wert pllc'd on a·· wood,n Ind plastIc support. Some Ixperim,nts were
carried out with thl 11m. stimuli u tholl us.d in th, GHz-TEM c,Il,tran.mitttd by
a calibrated electric dipole mounted on a tripod. Othlr Informal .xperlmlnts wlr.
p'rform'd by I man bringing th. aetlv. GSM transmitter. (hand h,ld and
portlble) dirlctly near the d'vic, und,r t.st Th, dtsturba"etr-cnr.·fhmt­
t.l.phon" w.re m,"u~ld in th, same ~.Y .1 in tn. GHz-TEM c.1I case.

"
3 • T'lt r'lulta

A clrtlin numblr of t",phon,...",monty us,d in th, Italian public
network were tested both ullno thl GHJ.TI!M cell Ind th' equipped flit roof.

AI far a. th, GHz-reM c," I, fonc,rn,d, figs. 2 .nd 3 anow
r'lp.etiv,ly th, noi.e rejected alonl thl 11ft' and thl 'Iv,1 gf the acoultlc
disturbanc, VI. the .I'ctrica' fi.ld '1"'"Vth Of the GSM Int.rf,r,r. rel.phgnll_
labelled u T1, T2. Te, T7 .re .ample, prod\.lotd by dlff,r.nt manufacture" of a
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Vlry common mode' in Italy. Th. wide spreld b.twl.n the eurv.. (mor. t"ln
10 dB) can bt justified by the din'rent',.n'itiVlty of the electronic devic.. put on
the circuit bOlrds of thl t,llphonlS. by a .lightly dlffer,nt arrangement 01 tne
device under test and of its wir,. and by the unClrtainty Of the me••uring
equipmlnt. The shape of th. t,l.phon. Ilbell.d IS T3 looks lik. that of thl
prevIous on... but it. circuits ar. shieldld by I metlmc box. making it suitable
for strong electromagnetic intlrf.r.nci environments. Its immunity (rej'etld
noisl lower than ·50 dBmop Ind acoustic Ilvel of the order of 50 dB·SPL) is
higher than that of the previous mod"s. An immunity of the sime ord,r of
mlgnitude wa••'ao acnievld by a rugged and compact mOdel (Iabell'd T5)
without any peculiar ,hi'lding. Thl lowist immunity to tn, radiation WI' inste.d
obtained by th, model lab,Uld T4, which u... ·mor. sophisticatld Illetronics
for thl automatic answlring function.

It I. worthwhile noting thlt the sensitivity to thl GSM interflrenc, wa,
caused in all cases by the .Iectronic circuitry of the fixed t.llphon..: in tact the
t.sts perform.d on an old "ectro·mlCh.nlcal Inalogu. t".phon, did not d.tect
any kind Of disturbanel, 'v.n with vlry high interflringtrlnsmitted power (up to
20 W).

Thl immunity 01 two select'd tllephon.. (T1 and T3) to thl GSM
interferenci WI' allo compared wit'" tnt immunity to diff.r,nt ltimuli (GSM·llk.
,mullttd signal Ind lin'·Wlve modulated by I 200 Hz squar,·wav,). Th'
result. at thl complrison Ir, 'howni" fig•. 4 and 5 respectiv.'y for thl "Oi"
,eject'd ~Iong th, lin, Ind the ·I,v,' of th,acoustlc disturbance. Notl that th'
spr.ad b,twe,n the curvtl II narrow, Iv,n if the tru.·GSM case results slightly
wor... '

For th' 11m. "'Iet.d tllephon... figl. eand 7 compar, thl immunity
plrlmeter, (noi,. rej,ct.d liang the lin, and Itve' of the lcoustic dllturtlanc.)
me.sured In the GHz·TEM cell with thOIl measured on th, root, Tn, live" of
the el.ctric field me.sured in the GHz-TEM c,II hlv, been tranllated to pow.r
vllue. in order to use the s.ml ICI'es for th, two environments. The
meaturem.nt. on the roof hive be,n performed With the dipOle v'rtically Ind
horiZontally pol,rilld and with the tll.phone kept venical Ind horizontll, 1 ~
tlr from the dipol,. T"' sp/'tld b'twe,n the CUrvll is wide (more than 10 dB),
Ihowing that the position of th' int,rf,rer is crucial. The elo.... result. b,tw••n
th' two ,nvlronment. hlv,· b.en 'o1:>taln.d wh,n using the same phylical
condition, (t,'ephon, put in 110rizontll pOlition and radiating ant,nnl with
v,rtical polarilatlon), whll, the worst "suit. have b.en detect,d whln putting
the-'~' ~.~ j)Olitian ancluaing. a radiat/";',.nt,n"a with horizontal
pol.rilltlon, which, on th, other hind. I•• v,ry unusual .rranglment.

• • Conctullonl

From tht performed ""'turl"""", it r"u~1 tnat the disturtllnces on
tht flx.d tel,phon.. ;Ir. du, 10 the Impul., snap. of the TDMA GSM
transmission proe'SlId by tht e"otronfc p'Ouitry of 'uch tel,phones. Th,r.fore,
only thl Old tllctro·m,chanicall"IIOVUI ••I.phonl. ar, Immun, from the GSM
int,rf,renc•• whil, all thl oth,r ourr,,,, 'Qulpm,nt i' ,usclptibl, to clo..
diltinci GSM Imission" Ihowing I ItPO"I ".p,nd.nc, from the pow.r of lucn
an ,mission. ' . -
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Simple and relilble measurements dOne with pulsed sint-wlves give
immunity re.ults quit. ,imil.r to the true·GSM (;I.e. Thi. me.sur.m.nt
technique can tl1;r;10re b. ~roposed IS In .ff.etlvt altemative for th, immunity
t"t, of the telephones wh.n only low (;olt, gen,rll pur~oSt instrumentation jS
av.Habll (for Inltan(;1 for tellphon, manufacturers).

Out of thl tlsted fi.ld t.lephonl., Just an RF·shielded modll and
another with • v.ry (;ompaet structure rtlult.d complying with immunity
requirem.nts up to 6 VIm GSM field strength (that is 0.8 W GSM emission at
1 m distlnc.), while some models did not Iv.n comply with 3 Vim (i. •. 0.8 W
GSM .mi,llon It 2 m diltlne.).

The recent d'cisions ,made in SMG,7 to leave just tne two low.st
el..... for GSM hind-held units (0.8 Wand 2 W) and to assign tn. remaining
two classe. (5 Wand 8 W) to the vlhicl./portabil mobiles .r, then also
supported by the above considerations.

I'

I'

I I
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with the GSM ,Ignll (,tralght lin,). the 11M Dulse simulation Ind the 200 ;Hz
IqUiri wave pulse modulation (dottld .....,).



,.......
m 10.:1.M 101M 05.10 v."lon 4.2.1'

tco

'D

10

dl-a'L 70

'0

!D

40
I) , • 1Z

--""

VIM

.
Fig. 5 Ltvel of the acoustic dilturbance for for two .ampl.. of tel.phon" In lh. GHz·TEM

cell with the GSM si;nal (.tralght lin,). the GSM pul.. simulation and the 200 Hz
square wave pull. "'odulation (dotted lin..).
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polarilations and phone pelltlon, (dolt" "",I).
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FeleVerkef5 Forsknillllslnst1tutt
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Fort''"'"
Bail Haupr

EIIIftIOI'd
EMe TDMA

Pnljektnr

IJInIaUomrjde MobUkommunikujon

TIJ&Jen.elilbet "pen
AntaIII1_ 28

Dato 921006

MobilkDmmunUwjon

s.mmendtac
RlJ'PCftrIIir lor., TDMA - Time DMfion Multiple Acces,-~ i OSM 0' DECT
rylremenc °1 plpeker fanm (gr btrbar inf2rfC'IftJ j eJek1rDmJk UlJty!' mid Iw!io-utpJll. ~t
e.r foreran inleffmns miUn.pi 12 ,odkjentr: telefcmappn=0'nault1tene vise:en mept Itoi'
spredftinJ i immunlt2ten.

OSM-SYlt2met vi1 Ii Ijenerende inlerfereu i manp IV pfontne pi flirt metm .",tand.

Tide
'n'''''''a-nc:daxll the TOMA ItrUCrmt in di&ital mobile conununkation co PSTN

Abltrad
The :cport dills with the TDMA - TWILl t>iviliDll Mubt,..~ -IWCNte in thILI GSM and
DECT I)'.tem. and pa)'s _ncion to the riat or eudiblf Infllfa'enee In "'crtolUc davice, with
audio output. For 12 type approved 111I10' PSTN II1ephonf pu, tbI bllederena hu been me·
ulnd and me re,wlJ mow I pit variation b1lmmUDIIJ ."...

The aSM system will giva rise to harmful inlltf'Cftn= ta "'11I1 of the examined tde'pltonc leU
(or I dilWlce ofmany meINI.
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=Teledirektoratets fonkning5lvde1iDg1992

Det mA ikke kopiera frI deDDc rappon UUMr _10m er dlWt IUa' beJlemmelllne i
"Lov ~:YII'8U til bdnerk". "LoY 011 reu til fDtDpafi" 01 i "AYCI1e meIlom ItIlaI
01 Jdi \'8rDU OIIlDisujcmer OlD kopieriDlIV opphaVleUlliI bukyuet Yak i
wsder'YisainpWbo!Dbet".
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1 Introduction
TDMA. Time Division Multipl. Accen. it becomiD. widely ulCd. in modem digital ~io.
particularly for mobile communication. In this way the clU"rier can be aharecl by I number
of uaen. 1D GSM, the new digital mobile ~nieation developed by ETSl. a 900 MHz
carrier it dividecl mlO 8 lIou for 8 different mobile Utm. Each timellot it 0.5428 ml with
I repetitica ftequency of 217 Hz. In the maaininl OW coadition when the 7 other UIeJl

n CD air. the 900 MHz curier illO be below 70 dB referred 10 the ON condition..

From an iIItcrfmnce point of view. thiI it an ampIiuade modulation which hu the possibili­
ty 10 mate alex of intaferencl ill otb. ,1Ic:1rOD1c devic". AnalOllDobile communication
IUcb u NMT and TAO bu a CDIlltUt R.F .velope with nurowband frequency modula·
tiCll and OCher e1KlnXlic devices n nOt senlitlve to thele RF lipals.

Serious illtafcmJce is mainly due to rapid chilli" ill the eave!ope or the hilb f~uency

intaferer and therefore all kinds of amplitude modulauCll of I potential int=rfmr will in­
crease the risk for incompatIbility between 1)'IteD1J UAnI radio communicltlcn and other
rr-equipment.
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2 TDMA, Demodulated frequency spectrum

The RF lpec1nJm from one mObile may be like fill below. This is the RF' burst from a
GSM mobUe in the 900 MHz frequency band.

AI"'- - ..-- -

to

to-O.577 mJ

T-4.61S IDI

T

(2.1)

FlJUr 2.1: roMA structure for aSM

Th. amplitude of the mqur:ncy specwm it DOW Jiven by

• . "xto
f Im-

FOO • L2A.!-.!..
o T.,o

T
The relative lpectrum is shown in lMex 1. M can be teen, there is I component for each
217 Hz and the spectrum bu zeroes liven by T/ta time. the pullC ~petition frequency.

In the same wlY we can calculate the TOMA lpectrum for the DEC! Iystem. Here the RP
pulse duration is 0.4167 ma with a pulse ~tition frequency of 100 H~. This relative frequ­
ency Ip"trum is liven in lMe" %. 'Ibil lDMA atructure Jives a component (or eKh roo
Hz with zeroel for nch T/to ( - 24) times 100 HI.
The specaum from this TOMA structure pvt, IIIOJt of the demodulated energy in the au·
dio frequency band. 'Iberd'on: there i. a pat "" Chit luch 'l'DMA sipall.ive audible in­
terference in ,1ecU'OJ'lic devje~~ intJnded for aqdlo, output such II hearinl aitt. and ordinary
psm telephone let.

In this report we wlllgive results from mellUltmtnti on type approved anllo. PSTN lell.
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3 Measurement set-up, method of measurement

For the time bema there is no elisling requirement for immunity of analog telephone lets.
Therefore there is no standard.i%ed measurement let-up and methoc1 of meuu~ments.

In the frequency band we ate talkinJ abcNt, 1 0Hz and above. the .enmtion of the RF·
field and haw the field is coupled CO the victim', e1Ic1raaic: c:ircuit il of JlUtelt importance
to the intezfeterU:. JelUlta. Our IUlieltion is thlt th. me~ment should be u "reallife"
u ponibl. ad thmfare muc:h effort is liveD to auure I reproduceable and realistic immu­
nity ~It which lives u elact u poslible the mtm'ermce level the \ller can. in the worst
cue, be expoaed to.

Annex 3liva the overview of che UlIUUrDlSlt l8t-.up in I semi-anethoic: chamber. During
die measurement M realized the very imporuncc of poaitioniDg the telephone set and the
trlDamit antem1L The telephone let wu plIc:ld 011 I tumtlb1e for rotatim 0-360 dgr and
the antenna wu rotated in the bwonw and vertic:11 poaition in the beicht from 0.95 to
2.20 m.

'The hilheat intederence level occum4 at an exact position of both the telephone and the
antenna indicatinl that the JlP.fie1cl wu coupled to the PCB of the telephone and not indu­
ced vii telephone line or handlet c:able. In ID ardiDary d8Ik telephone where the PCB is ho­
rizoatll Ibe intedllace level wu much bilher for borizoatal polarized field than for veni­
cal. althouah the telephone line and the hmdlet cable ""WI venieal II shown on the at-up.

Now the antenna in a mobile SYltem it fore_a to be vertical. but when using a handheld
mobllllet. the male to ~e vertical is about 65 dqreea and in practice the IIllle Clft be in
the wbole ranp from 0 to 90 depwa. For car mounted amtamaa. the amp should be near­
ly 0 deII'M' to the venica}. but even bere the 1Dte1'Ula may be more horizontal becaua of
the convenient capalitive coupled winc10w IDtelmL Wha uain,. one piece telephone let,
the angle can of ,aurIC be the ume for the fIxed and dle mobU. telephone.

The meuu~ments are taken It a distance of 3 m from the iDlaferer antenna to the tele­
phone. In tbiJ frequency band the far field diltlDce 1Ite.. thin 0.2$ Ill. JO you can euily
calculate the interf=ence !evel for any distance of inaIL

The interference level WII rnellul'Id both It rec:eiw lind tnnlmit side of the fixed telephO­
ne. On the rec;eive aide, the interf=nce wu weighted with A-filler and on Irlr15millide
the plOphometer filter wu UIIlQ.

Due to the hip elec1ric: field. and problem of rl1terinlCO the lIneehoic chamber, we had to
UN I pulive acoustic: coupler with liIht caupllnl. This tipt c:ouplinlhad or course IOma
infiDeliee 'at.. frlquency ~Ipon.. of the bUlc1aet. but when uainl the A-filter the in1luen·
ce wu minimized. A typical frequency relponse is given in &Mel 4 for telephone let no 8.


