APPLICANT: MOTOROLA INC. FCC ID: IHDT6YH1

EXHIBIT 8
Radiated Spurious Emissions
Exhibit Summary:

EXHIBIT 8 contains measurement data pertaining to radiated spurious emissions.

Contents:
MeasuremMeENt PrOCEAUIE .......c..ueveiiiiiie ettt 2
MeEasSUrEMENT LIMIT ....c.veeiiiiiiie ettt e sbbae e 3
MeasuremMENt RESUILS ........occuviiiiiiiiii e 3
TESEREPOI . 4
TS (o] 1 0] R 11

EXHIBIT 8
PAGE 1 OF 8



APPLICANT: MOTOROLA INC. FCC ID: IHDT6YH1

Measurement Procedure:

The following steps outline the procedure used to measure the radiated emissions from
the mobile station. The data were collected by Elite Electronic Engineering Company at
their Open Field Test Site located at 1516 Centre Circle, Downers Grove, lllinois. The
site is constructed in accordance with ANSI C63 requirements and is recognized by the
FCC to be in compliance with section 2.948 for a 3 meter site.

The spectrum was scanned from 30 MHz to the 10th harmonic of the highest frequency
generated within the equipment, which is the transmitted carrier that can be as high as
1910 MHz. This was rounded up to 20 GHz. The resolution bandwidth is set as outlined
in Part 24.238.

The spectrum was scanned with the mobile station transmitting at carrier frequencies that
pertain to low, mid, and high channels of the USPCS band. The spectrum was first
scanned from 30 MHz to 20 GHz with the mobile station inside a shielded enclosure to
determine all spurs to be examined under the open field conditions. 30 MHz to 5 GHz
was investigated and plotted using a peak detector function. 5 GHz to 20 GHz was
investigated by examining 1 GHz windows and recording all significant peaks.

The spectrum was then scanned under the open field conditions at the frequencies found
as described above, with attention given to looking for any other spurs that may not have
been seen in the enclosed environment. The testing was conducted at both maximum and
minimum transmit power levels.

A substitution method was used for measuring the absolute level of radiated spurs. Once
a potential spur is identified and measured at the open air test site, its absolute level is
calibrated by substituting a signal generator and an antenna for the unit under test. A
dipole or double ridged waveguide (depending on the frequency of concern) is set in
place of the unit under test and driven by a signal generator. The level, and frequency, of
the generator is adjusted to duplicate the spur radiated from the unit under test as
measured previously with a receiving spectrum analyzer. Finally, the absolute level of
the radiated spur is arrived at by correcting the signal generator output level to account for
cable losses and antenna gains.

Following is a copy of the test procedure as submitted to Motorola by Elite Electronic
Engineering, along with an equipment list. Also attached are plots of the relevant
radiated emission spurs that are within 20 dB of the FCC limit of 43+10 Log(P) or -13
dBm. Detailed data taken by Elite is available upon request.
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Measurement Limit:
Sec. 24.238 Emission Limits.

(a) On any frequency outside a licensee’s frequency block (e.g. A, D, B, etc.) within
the USPCS spectrum, the power of any emission shall be attenuated below the
transmitter power (P, in Watts) by at least 43+10Log(P) dB.

The specification that emissions shall be attenuated below the transmitter power
(P) by at least 43 + 10 log (P) dB, translates in the relevant power range (1 to 0.01
W) to -13 dBm. At 1 W the specified minimum attenuation becomes 43 dB and
relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.01 W (10
dBm) the minimum attenuation is 23 dB which again yields a limit of -13 dBm.
In this way a translation of the specification from relative to absolute terms is
carried out.

Measurement Results:

Radiated emissions measurements were made only at the upper, center, and lower carrier
frequencies of the USPCS band (1850.2 MHz, 1880.2 MHz and 1909.8 MHz). It was
decided that measurements at these three carrier frequencies would be sufficient to
demonstrate compliance with emissions limits because it was seen that all the significant
spurs occur well outside the band and no radiation was seen from a carrier in one block of
the USPCS band into any of the other blocks. The equipment must still, however, meet
emissions requirements with the carrier at all frequencies over which it is capable of
operating and it is the manufacturer's responsibility to verify this.
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ELTTE ELECTRCNIC EMGIMEERING COMPANY
1516 CENTRE CIRCLE
DOWNERS GROVE, ILLINOIS 60515-1082

FIELD STRENGTH OF SBPURIOUS EMTSBIONS:
PRELIMINARY RADIATED MEASUREMENTS:

REQUIREMENTS: Because emission levels in the cpen field may
be masked by interferance from sources other than the test item,
preliminary radiated measurements are first performed in the low
ambient environment of a shielded enclosure. Radiated emissions from
the test item were therefore first measured and automatically plotted
using a peak detector. The freguencles with significant emission
levels were measured in the open fiald.

FROCEDURES: All preliminary tests were performed in a 17ft.
% 20ft. x Bft. high shielded enclosure. The shielded enclosure
prevents gmissions from other sources, Such as radio and TV stations
from interfering with the measurements. All powerlines and signal
lines entering the enclosure pass through filters on the enclosure
wall, The powerline filters prevent axtranaous signals from entering
the enclosure on these leads.

The broadband measuring antenna was positioned at a 1 meter
distance from the test item. The entire freguency range from 10MHZ to
10GHz was investigated using a pesk detector function. The field
intensity levels were then plotted.

oPEN FIELD EADIATED EHIBEIONE!

REQUIREMENTE FOR FCC-15: All emanations from an
unintentional radiator shall be below the levels shown on Table II.

TABLE II - RADIATION LIMITE FOR UNINTENTIONAL RADIATORE

Freguency Distance between Test Item Field Strength
MH=z and Antgnna in Meters uv/m
i0-g8 3 100
88-216 3 150
216=-960 3 200
Above 960 3 500

Note: The tighter limit shall apply at the edge ketwean the two
frequency bands.

PROCEDURES FOR FCC-15: Final cpen field measurements were
manually performed at Elite's open field test site located in Downers
Grove, Illinois. The open field test gite is located in a clear area
and is eguipped with a 1/4-inch wire mesh ground plane.

The measuremnents weres made over the freguency range of 1000MHz
s 10000MHz. A double ridged waveguide antenna WwWas used for all
freguencies. Both horizontal and vertical polarizations of the receive
antenna were measured.

To ensure that maximum emission levels were measured, the

mbemres aara talram:
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(a) The test item was rotated so that all of its sides wers
axposad to tha receiving antenna.

(b} Since the measuring antennas ara linearly polarized, both
horizontal and vertical field components were measured,

{¢) The measuring antenna was raised and lowarad from 1 to &
meters for each antenna polarization to maximize thea
readings.

PESULTS OF OPEM FIELD RADIATED TEST FOR FCC~15: The final
open field radiated levels are presented on data page 107. The
emission levels from the open field measursments were balow the
specification reguirements.

REQUIREMENTS FOR FCC-24: The radiated emissions cutside the
authorized bandwidth shall be attenuated by 43 + 10log(P) where P is
in watts. This requiremant eguates to an effective radiated power of
-13dBm in a tuned dipole antenna.

" "“PROCEDURES FOR FCC~-241: Final open field measurements were
manually performed at Elite's open field test site located in Downers
Grove, Illinois. The open field test site is located in a clear area
and is equipped with a 1/4-inch wire mesh ground plane, The test wasg
performed at a 3 meter test distance between the test item and the
measurement antanna. )

The final open field emission test procedure is as follows:

a) The test item was placed on a 0.8 meter high non-conductive
stand at a 3 meter test distance from the receive antenna.

b) The antenna output was terminated in a 50 ohm load,

) A tuned dipole, or double ridged waveguide antenna was
placed on an adjustable height antenna mast 1 meters
from the tast item for emission measurements.

d) Detected emissions were maximized at each freguency by
rotating the test item and adjusting the receive antenna
helght and polarization. The maximum meter reading was
recorded.

The radiated emission measurements of tha harmonicas of the
transmit frequency through the 10th harmonic were measured with peak
detector and 1 MHz bandwidth. If the harmonic could not be detected
above the noisa fleor, the ambient level was recorded.

The equivalent power into a dipole antenna was calculated from
the field intensity levels measured at 3 meters using the equatisn
shown balow:

Pg = E*amd?/120m = £2a%;30
where power in watts

arithmetic gain of transmitting antenna over
isotropic radiator.

maximum field strength in volts/meter
measurement distance in meter

E

m Q9
LI}
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Using a dipole gain of 1
.67 or 2. i
meters, this eguation reduces tg.'z a8 and a test Clatanca af 3

P(dBm) = E(dBuV/m) - 97.2d4B

REBULTE OF OPEW FIELD RADIATED TEST
/ FOR - i
ﬂgn !.E:Ei:n rl:d:.atud tlnvulaiarn presented on data ;::E:‘Iughghi;:;ﬁ
+ As e sean from this 4 i
vere within tne eoncirom this ].Tl:li;:.thg emissions from the test item
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EMDINEERING TEET REPORT NO. 20d%d

TABLE 1: TEST EQUIPHENT LIST

ELITE ELECTRONIC ENGINEERING

L

FCC ID: IHDT6YH1

Popar 1

Werufacturae  MNodal Ma,

tq 10 Epment Duscriptlon  Wefosuree  odol Mo, Soriat ho. Hrequcy puge Gl Oute Gal v D vate
Equipsent Typa: ACCESEORIES, MISCELLANEOUS

;1".;;;;-;;; riLTER EEL MICROMAVE IR0 1804/T 002 1.8-1000T 02/25,/98 12 Q2/735%
XZE0  ATTEMUATOR/SWITCH DROVER  WEJLETT PACKARAD 117134 Ja3oaorlzs mma 0/26/98 12 il BT
Equipment Type: ARPLIFIERS

APID  PRELL1FIER HEULETT PACKARD 84490 T0EAIMEZ  1-26.3GHT 012788 12 o120
Equipment Typas: ANTENNAS

;';;.;--;;;;-;;“u CHASE EMC LTD. wIuod cBLA1Y 2057 O8=2GHE M 18%8 13 O&y 1R/5%
NWIT DOUELE RIDEED WAVEGLEIDE AEL H14F8 184 2=18GHT /089 12 DR 16708
Fepil et Type: COMTROLLERS

;;.---E;:I;;;." MEWLETT PACKARD D&171ABABA FIRO1ES4645 NSA LIyY

Equipnent Type: PRINTERS AD PLOTTERS

;;;“;;-;‘E; ] WEWLETT PACKARD C31504 USHBDEI 052 = LI

Egul pment Type: RECE]VERS

l,;;;l-;n_a;:rn-“mnﬂ HEWLETT PACKARD BS6&0E JLOTADATEY  100H2-23642 DA/2h 08 12 0r2hrve
RACF WRF PRESLLECTOR HEWLETT PACKARD B548% A505ANe%1 LOHZ-Z2GHE lrak e 12 0124599
BAFS OQUASIPEAE ADAPTER HEWLETT PADCARD 854504 AIEAQITTS 0.07= 000N Miraaam 12 0126593

Cal. Interval: Listed in Wemthe 1/8: Inltlal Gnly  H/A:z Het Applicsble

Wate 1z For The purpsas of this test, the equipment wea calibreted over the specified freguincy ranges, pulss rate, of
mOOUIATION prior to the Test or manitored by & calfbrated fmaTrument,
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Carrier Power FCC Limit for 1W
30dBm = 1W -43dBc =-13dBm
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Frequency above and below Harmonics of
Carrier (MHz) Carrier

TRANSMITTED RADIATED SPURIOUS AND HARMONIC
EMISSIONS.

Transmitter type: IHDT6YH1
Carrier Power: 1W to 1ImW in 2 dB steps.
Carrier Frequency: 1850.2mHz to 1909.8mHz in 200kHz steps.

Each spur and Harmonic reflects its level a the channel, polarization, and
power level it is worst at.

All emissions not reflected are greater than 20dB below the carrier, the FCC
specs.

Frequency spectrum from 30mHz to 19.1gHz(10"™ harmonic of the carrier)
was searched at 30 dBm.
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