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In the course of a meeting to disouss the potential interference
[1] problems associated with the introduction of GSM and other
transmission systems eqloying IZIMAtechniques, Mr Williams of
the Radio Technology Laboratory was tasked with producing a

.. summary document covering all of the work carried out to date.

The minutes of that meeting are reproduced in annex 5, it should
be noted that the chairman stated that the summary report should
aim to concern itself with the direct breakthrough problem only,
and ILQ&the TV image problem which may affect the UK only.

[z] Interference to TV, radio, audio and information technology
equipment, including personal stereo equipment and hearing aids.

.,

.
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2. Summary of Fidingm .

2.1 Domestic Equipments .

Television receivers and portable radios/cassette players etc.
proved to be the most susceptible domestic equipments with mean
immunities of 4.0 and 5.6V/mreepectively. _nua recg$
~J these ew~-ts ‘ould ‘nly suf~er

er

interference from a 20 W GSM mobile at distances of less than
about 8 metres (worse case ass@n9 100* effici~cl’ -d free
space path loss).

~is means that in practice, due to building attenuation etc.,
interference will not occur unless the transmitter and victim
equipment are very close, and within the same room.

2.2 liearingAids.
●

Hearing aids also proved fairly’ susceptible, having a me=
ilmnunityof 4.1 v/m. Interference to hearing aids (andportable
cassetteplayers etc.) outside the domestic environmentis likely
to prwe more problematic since the interfering GSM transmission
is unlikely to be under the control of the user of the victim
eguipment.

Work conducted by the RTL and Racal Research Ltd. suggests that
the ixnunity of small behind the ear hearing aids canbe improved
at reasonable cost (by -t 10 m) by applying conductivePaint
to the inside of the hearing aids plastic case. This would reduce
the interfering range of a 5 W portable GSM transceiverto about
0.5 metres which is considered acceptable.

2.3 Eighu Frequenoy Systems, DECT, DCS1800 etc.

ds ~rw~re su~ to 1900 MlkkhWA
This has obvious implications

regarding the Introduction of DBCT etc.
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3. Xnrmunity Data.

3.1 Sources of Data.

Reports from the following laboratories were analysed to produce
this summaq document;

Radio Technology Laboratory Reports KJ109, KJ132, SCJ132a,KJ181
Partl, XJ181 Part2.

British Telecom Research Laboratories Report RT4123

Netherlands Pm (hoofddirectieteleconnnunicatie en post) Report

Radio Frequency InvestigationsReport RFI\TR2\2294

3.2 Normalisation of Data.

The above laboratories presented their findings in a variety of
forms. Introducing this summary report it was necessary to unify
the various abstract results and findings, by calculation and
extrapolation, to a corrunonform - ,= tv .at w=

t was on

CCIR grade 3.5 impairmentwas considered an appropriate limit of
acceptabilityfor GSM interferencesince it falls halfway between
the impaiment that is considered acceptable, by the CCIR, for
continuous interference (CCIR grade 4), and that which is only
considered acceptable for a very small percentage of the time
(CCIR grade 3).

The approximate field intensitiesthat would result in CCIR grade
3 or 4 impairments can be obtained by adding or subtracting 5 dB
audio impairment respectively (sincea 1 dB change in the field
intensity results in approximately a 2 dB change in the audio
impairment (square law), multiplying or dividing the grade 3.5
field intensity by 1.33 will produce the approximate grade 3 and
4 field intensities respectively).

A description of the impairment associated with each of the
standard CCIR impairment grades is given in Annex 1.

3.3 Analysis of the IIata.

The original laboratories data and its conversion to field
intensity for grade 3.5 impairment is given in Annex 2.

The Mean and Standard Deviation of the extrapolateddata is given
in Annex 3, and Summarised in Annex 4.
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4 ● Obaaz=atians●

4.1 Earlier work at the RTL has shown that the magnitude of AM
or pulse [2] interference is related to the peak envelope power
of the transmission. i.e. A victim equipment demonstrating
immunity to 3 V/m (carrier)with lkHz, 80% emplitude modulation,
is also demonstrating immunity to S.4 V/m peak i.e. a TDMA.immunity of 5•4 Vlln. This is supported by the recent tests
conducted on hearing aids by RFI.

[2] 1:24< duty ~cl@ <24:1

4.2 The recent tests conducted by RFI shows that the majority of
the hearing aids tested (the smaller ones) were more susceptible
at 1900 MKz than at 900 MHz (the mean izxzunitywas 7 dB worse).
l’hisfinding has obvious inqlications regarding the introduction
of DECT etc., and is supported by some (limited) earlier work
conducted by the RTIJ (KJ132a).

4.3 Inteationallybhmkforreportwdimmminatedoutdle theAgi?rIcy.
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cmclus*oa8•

5.1 The extrapolated mean/median peak TDMA field intensities at
which various equipments would suffer visible/audible, but not
annoying interference (approximatelyCCIR grade 3.5) are listed
below.

Typo of Xqupanent

Hearing Aids
Television Receivers
Video Cassette Recorders
Satellite Television Receivers
Tuners/amplifiers
Cassette Decks
CD Players
Portable Radios & Cassette Players etc.
Telephones
Computers
Commters (HOMe/GameS)

Piold Intensity (V/=)
4.1
4.0

>13.9
9.5
>8.3
>2.9
>13● 9
5.6
>7.6
>8.5
>13● 5

G&ral Electrical/ElectronicEquipment. >7.8

From the above generalisation it can be seen that the most
susceptible equipments are hearing aids, television receive=t
cassette decks end portable radios/cassetteplayers etc. ~
~f these ‘Ould only “Uffer
interference from a 20 W mobile at distances of less than about
8 metres (worsecase assuming 100% efficiency and free space path
loss). This means that in practice, due to building attenuation
etc., interference will not occur unless the transmitter and
victim equipment are very close, and within the same room.

It can therefore be concluded that GSM interference is unlikely
to cause any serious problems to domestic equipment, being used
in a domestic environment. Interference to hearing aids and
portable cassette players etc. being used outside the domestic
environment is more likely. ~rlier work conductedby the RTL and
Racal Research Ltd. suggests that the immunity of small behind
the ear hearing aids canbe improved at reasonable cost (byabout
10 dB) by applying conductivepaint to the inside of the hearing
aids plastic case. This would reduce the interfering range of a
5 W portable GSM to about 0.5 metres which is considered
acceptable.

[41 Although it was requested that this sununaryreport should aim
to concern itself with the c!im!?ct_~ poblemonlyr =&
not the TV image problem which may affect the UK only,
following background information is included for completeness.

!-
The image (spurious) response of television receivers is
potentially quite problematic because, for some of the higher
Band V channels, this response falls within the bands allocated
to TACS and GSM. However, interferencevia this mechanism is no
worse for GSM (or other ‘IWA systa) t- it is for ~l~e
systems e.g. TACS. As no cases of TV image interference from TAC!S
have been recorded during several years of operation,major image
interference problems from GSM are not anticipated.
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5.2 The following pertinent information has been extracted from
RET’s test report RFI\TR2\2494;

5.2.1 h-iC XZIUJUUityS~.
The draft generic immunity standard (prm 50082-1) requires the
BUT to be tested at 3 V/m fmm27 MEz to 500 MHz, but since there
is no requirement to modulate the field it is unlikely that any
hearing aid equipme=t would fail this test.

The final version will almost certainly require that two further
tests listed in the informative annex to be carried out:

Electromagnetic field at a severity level of 3 V/m 80*
&itude modulated with 1 kSiztone swept from 80 MHz to 1 GHz.

2. electromagnetic field at a severity level of 3 V/m pulse
modulated with a 100 Hz square wave at a frequency of 1.89 GHz.

5.2.2 Field Strength Produced by Porteblo Transcdvers.

WfimhumQWwe Wikluhe Qm,ezic a~ RFI have calculated
how closely the user of a piece of hearing aid eguipment may
approach a portable transceiver before the level of unwanted
interference
table;

symtm
C!T2
GSM

DX!T

becomes unacceptable,

Puuer (w)
0.01
2.00
5.00
8.00

20.00
0.25

and produced the following

Mlxthum Distance (m)
0.1

M
2.8
4.5
0.5

RFI state that;

These figures only provide a rough guide as they make no
allowance for the type of modulation employed or for the
disturbance of the electromagnetic field caused by the person
using the hearing aid.

and that;

The values calculated above would suggest that users of hearing
aid equipment are likeIy to experience ~interferenoe frcxBGSM.
mobiles in close
any of the above

-

proxiziityand that they will not be able to use
systems themselves.

.
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