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4 Measurements results for GSM·TDMA structure

The immunity JneIJUnlmenta have been taken for 12 lepmte telephone leta. 8 ordinary
deli tekpbone5 Uld 4 one piece. handheld, telephone sets. They~ IU type approved for
Ule in thl tlxed telephone network in Norway.

WheD meuum, U2l'tf',Z'CDCe node It me rec:eiv.1ide of me telephane, we used 1000 H~
with -10 dim from the mid side u menace. The nolle wu then weiJhted with A-filter
and the SIN ratio wu calculated. 'Ille DOile Dl8UWement It the zransmlt side wu ,blO)u£e
value. weiPted with paopbome1ric: filter. TIle ..lUlu are Mown in annex 5 for n=ceive and
6 for tIIDIIIlit. AI eID be IeeJ\ mire iJ a quadratic: f\lnction from Kf-power to noise power.
W'blft inmuiq the RF-power by 3 dB. Cbe nolile iDezoeuea by 6 dB. The bilh tranamit noi
se level for telephone DO 4 with low intedmmCl power 11 dul to high incemll noile. Be
low 8 WIUI OSM power the inteml1 noi" 1J domiDInt ill thia telephone.

If we Ule 0.8 W RF·power on 3 mdiatance, the SIN far the zeeeiver for the most immune
tel,phon, lit is about 60 dB lind down to 7.7 dB far the most IIDsitivi one. Thil eXD'eme
dlffmnce is han! to explain. but thiJ il the ~sequcace of th' lick of requiremenu for
field immunity. On the tlIlUmit aide the IIIDI fuDetion ean be 1MIl. but there are differen
eel in ineedlrenee noise from receive to tranamit aide. If we refer to die same IF-power
the molt immuDe 1clephone bu • noile level of -71' dBmp and the mOlt sensitive one I noi
.. level al -21.8 dBmp.

From the IDeUU1'Id aoi.., value. far Ibe receive aide in lIU'lel S we CID calculate the pph
whm the SIN ratio is liVID u a fuDctioa of diJtaDee from the in1aferer. Annex 14 and IS
Jive the IiInaJInolse with D.8 W hlndh,lclaad 10 W car-mounted OSM-telephone. Now
we caa divide the telephone Jets into three FWPJ. Sit no 1, 2., land 12 are the most sensi·
tive.5 and' are in lbe middle arouP. while the moat immUne are leU no 3. 4, 6. 9. 10 and
11.

It we accept 40 dB SIN U I minimum quality level and the inllderer is a 10 W OSM tele
phone ID m away from the fiDd telephone. 6 of Ibl 12 tellpbane leU must be rejctCCC1.
They all have too bip illlaf=nc:e noiae Inc! for teJepbane let no 2 the CIf mUll be more
than 70 m away CO IItiIfy the fixed telepbone Viet. However. we cannot draw the conc:lu
lion thlt every UIIl' of tllipboal no 2 11 diIturbed by the OSM telephone 7D m aWIY, this
is I want cue situation. but this ~=iIe live. U' 111 idea of the problem and indicates
that lOClftef or later this problem will mle.

In thele meuurements we hive alwayl ulld RF-power u reference. but wtJen talking im
munity, f_1ei .....Cb ~ Ibc. moa commgp}, UIIiI1cArma. ltft loakll tbc inJ1zumenr set
up in annex 3 wbere we hive I bllfwave dipole 0.95 • 2.2 m above perfect ref1ectinS
FOWld IDd an RP-power of 0.8 W 900 MHz. we come up with 3.9 VIm for horimnaJ pola
rized field IDd 3.7 VI(ft for venical tl.ld.1blt ca1eulation is bald on fll field equation and
with maximi%Jn1 tbt heiJht or the transm1tter IDteDDL

If we han I quant)' ltandud yf 40 fiB SlN~ .. receive IIidc. fro.n uae ppb Of lMel 5
we CID c:a1culate the immunity for ." of "" I' telephone eets. lb' belt telephone hu an
immunity or 12.3 VIm lind the mOlt ,mild". ... aaly withltlnd 0.6 VIm. This 26 dB yari-
ation in immunity np dramatic canlCQUfICIt F quality perfonnau;es.

AI meutionod earlier. the TDMA freqUInCY~m hu matt P! ItllnetJ)' in the audio
frequency band. In IM~ 7 to 10 there an '""'Plel of~enc:yplot CXI thll'lCeive side
for telephone DO 2. 3, S and 8. Por nfImlOf.' 1000 Pz /·10 dBm tone il also plotted on
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the: same diqram. By ~omparinJ thia meUW'ld apeelnJm with that of the calculated one in
chapter 2. I pat contotmlty is found. In the lawat frequency bind you hive lower interfe·
rence values due to the electric/acou.ti~ ftequeDcy relpmN at the telephone and the A-fil·
ter.

4.1 Consequences for PSTN URI' In three dlll'ertat Interference environ
ments

The intederace from mobile ttanlmittm uU11 tDMA it ia1luenced by I arelt number of
facton. w. have the R,F.power. the distance from the incaferer to the victims. antenna posi
tion.additional lltf:nuaUaa in w&1lJ and the pouibUity of Ihldowini effectl of the human
body or other obltaClel. The user environment iI therefore divided into three diffenmt inter·
ference CUll; office, villli' and bue·ltation IUn'CUndinil.

4.1.1 Om.

In • typical off'aee environment there il • f1ud le1epbone in NCb room and when the mobi
le user is walkinS in the corridor DUUlde. the illterl'e:nmce diltance II in the rani' of three
mer.en. The RF-power nom the OSM mobile may be u hip u 2.0 W and down to 10
mW. The plot 5 and 6 can tbm!ore be uMd without any chanl'l. The antenna efficiency
for the handb,klstation il in the ran,. of 0 to ·3 dB referred to dipole. 10 that when refer
rinS to power delivend to dipole you mult take tbiJ lou into consideration.

4.1..2 Villale

A villqe or amaI1 toWn iI. especially in Norway. CbUKleri1Cld by linlJe.flmily houses
made by wood situated DUt m. road. In thillitulthm the interference environment for the
flXed telephDftI user iJ quite different from the o1fJCe situatiCll. The RF-power from the car
mounted mobile telepbcne can. ICcordina to OSM IpeciCacation. be up to 20 W. but when
taUc.in& to mobile operators 10 W il men realistic. The intaference diltance from u,e road
to the fIXed "Iephone may be in the ranle of 5 - 10 m. The dry wooden wallisive no addi
tional attenuation.

If we look It a situation where a lOW mobile is nmninl 6 m aWlY from the fixed tele
phorae-'" .·Wratio eM be ..liP &,..2.]..4,wbmUliaJ· rclephone no 2. A .peech
quality of 40 dB SIN is obtained when the car iI 13 m away. In th, N~lian nquirement
for (lXed telephone, the internal noile to the fiod lines mould be below ·65 dBmp. In or
der to meet thit requirement, the interference c1illlnce 11 men thU'l 80 In.

This exmile 11 of ,oune extreB 1n the _If dlat you have the wom cue of interference
ang 'he iu.ed tGl&s..~~ \IW;:( 1..u lb, lllOIC "Pativi llJephont. bUI if you look at the put
DUmber of fiXed telepbones ancllhe Dumber fit QSM mobile. which is expected in the tutu
~, the worst cue wW also mN.
AI mentioned evUer, there is I pat cWrmnc, III til. ~apabUit)' to withstand this TDMA
interference. 1bt Dan value for aU 12 teJepbClllf pta 11 36.8 dB SIN and ItInCWd devia·
tion 19.9 dB wben the interf'erenl:. distlnl:e i,,•IIId the RF power 0.8 W. for the trans
mitter the mean psophometr!E: noise i5 -46.2 am, with standard deviation of 15.0 dB.
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t.J1in1 this fiSUre for cilculatini the nec:cllII')' interference diNnee we come up with 12.8
mfor 40 dB SIN on the receive liete lDel 31.4 mfor ·65 dBmp en the trlnsmit .ide.

The cODclusion for fiJced telephoae Ulm in viJla&e IJ'IU is that tb= i•••trottl poasibiliry
for unacceptable TDMA intedmmce from car mounted. CSM telephone••

4.1.3 _ltatiolllUlTOwbli.

The lDMA .tNC1Ute of the IF lipal it • flmction of the U'lff'1t load in the bile ilium.
but you CID have the ume RP bunt in dUt dirlction u from the mobile. The KF power iJ
up to 40 W for each carrier ucl the an..pm may be 10 dB. If this is the cue when
ealeulatinl me D~1IIrY interference distlllce you come up with 198 m in order to meet
the noiJe *iuitements en the trantmit aide UIinI the mean value for the 12 te1epbone Jets.
In tIm aim.lice usinl the hipe. power and hip ,ain IIlteMl the DUmber of Damy fixld
telephone. wUl probably be low. A more realiItic lituatica will be usina10 W J1 power
IZld 6 dB lain IDteaDL The interference diltlDce i. DOW 62 1ft for -65 dBmp on the U'ani
mit Iide and 25 mfor 40 dB SIN en Ib, reca1ve aide..

The hue .tauon it on the air aU Ibe time IIld the fiud telephone user will be Ixpolld to
thiJ TDMA inrerl'erence MlDeVll" the IUbIcriber ii ea1Una.

Por the operator there it 1110 the pouibility that the fwd telephone It the bile ltation ser
vice center wW be c:liItwtted.

The opentor of TDMA Itrueture mobile 'Ylt.em mult be aware of the relatively .trOll, pos
sibility of unwanted diaturbll1cea for the flUd aublCriber in the bue ltationS nei,hbour..
hood..
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5 Measurements results for DECT..TDMA structure

The 'IDMA .tnlCture for DECT illOmewbat different thin Ihown in chap= 2. The pulse
repetition frequency it 100Hz livin. the frequency spectrum in lMex Z.

The R:F pow.r il deflDed to be mwmum 2S0 mW EIRP and the interfemlce level for tele·
phone no 2. 5 and 8 is Ihown in annex 11 to 13. Compcinl this interference to • aSM te·
lephone with 0.8 W the noise is 30-40 dB lower for DBCf telephone than for aSM.

nul lower interference is caused by • lot of fleton. The re4ucuOI1 of Rf-power lower the
naile by 10 dB, the cioublinS of the !requeucy liv.s 6 dB lower interference volta,. cau
sinl12 dB lower noise, md with this hlJber frlquency chI dilUibuted capacitance on the
PCB leU U a low pili fUter reducinllhe iDdueed iJnmerence volta••.

lbe potential TDMA interference from DEeI' into fixed telephone lets is then seen to be
much lower thin for OSM due to the biper frequency ad the lower radiated power. This
i5 not to say that TDMA in 2 cnu band is of no problem from In intetferencr: point of
view.
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6 Conclusion

AI the mesaurementl have mown there is a hiBb intelfamce potential from • TOMA strue..
ture mobile communication SY1tem.. pu1iculJry with die hish powa' tnnlminm u in the
(iSM 1)'Item. The lack of immunity requirements in th~ VHFfUHP band for amplitude m~
du.1ated field iJ • seriOUI maner wIlieh hu to be dealt with within the relevant ltandardi
zinC inltitutions. like EI"SJ met CENELEC. Some eontiderltiDDI hu bun liven to mil sub
ject in for inttanc:e ErSt In • meetUlJ ill PIl'iIIo.l. November 1990 in TC-RES ,"paper
Wu 1ft-ted by UIC on • ItidiocoDlllWllkatica Aleney "1HE EMe CONUNDRUM ..
'IDMA TEQlNOLOGY". A lot of meuurematl remIts from heWl1ids exposed by
TDMA inte:f~rence are presented IIId the conelulionl Ire ~It the propolCd lenefic immu
nity ItIndard of 3 Vim does Dot offer adequate pzot.ectioa from radio lrInlrnitt.erl"'.

But for the fWd telephone. abady ill Ute there iJ little help in better Itlndardl tor the fu
ture. The mobile syltem opetltetl mull be zeaponlible IIId take proper action to uaure the
fIXed aublCriber a eonvenation free from 1'DMA intetference alto in the future. Thi, i. not
an ..y match, but ~e cOlt mUlt be em 1he lDterferer IDe! not the victim.
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Annex 6
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Annex 14
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Annex 15

GSM-power 10 w (Car-mounted)
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