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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6NF1

RF Power Output Data

The RF power output was measured with the indicated voltage and current applied into
the final RF amplifying device(s).

The RF output, DC current and RF Input Power are all time-averaged values which
reflect 9.2 % (8.28 ms Tx bursts/ 90 ms frame) transmit duty cycle characteristic of
transceiver operation.

RF Output Power: 0.584 Watts
DC Voltage: 7.5Volts
DC Current: 0.404 Amps
RF Input: 0.092 mw

Effective | sotropic Radiated Power

Since the transceiver is intended for use with a provided antenna (with anominal 3 dB
gain over isotropic and “non-standard” RF connector), EIRP is measured. The antenna
substitution method was used. The result indicated is the maximum EIRP found over the
channels and transceiver orientations tested. The measured value reported below again
takes into account the transmit duty cycle of 9.2 %.

Maximum EIRP: +30.73 dBm (1.2W)
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6NF1

BANDWIDTH MEASUREMENT DATA
FOR TRANSMITTER TYPES Q7W

DEVIATION OF THE CARRIER WITH QPSK MODULATION

HORIZONTAL SCALE =1 MHz/DIVISION
VERTICAL SCALE =10dB/DIVISION

RESOLUTION BANDWIDTH =3 kHz
POWER LEVEL = .6 W (Mean Output Power)

MEASURED DATA:
1. Modulate the transmitter with QPSK modulation, using pseudo random data.
Obtain image on spectrum analyzer.

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl 32.39 dBm VB 3 kHz
40 dBm 1.62098451 GHz SWT 280 ms Unit dBm
40
31.7 pB Of fset LINIT cHEGK| : PASSED

30

1AVEG ﬂf
0

1Y
Fcci20 Jt{ '|141L
-20 I

. I W,

et W

U U]

Mﬂm\i{w&q
I

Center 1.6209775 GHz 100 kHz~ Span 1 MHZz

Date: 20.AUG.99 9:30:25

COMMENTS:

GAT

1AV

A 3 kHz resolution bandwidth was used instead of the 4 kHz specified in 47 CFR 25.202. A correction factor

was included in the limit for the bandwidth difference.
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

0T—&

CARRIER
1616.1 MHz

-10 4

20 4

-30 1

Spec Limit (7W) = -51.45 dBc (-14.25 dBm)

50

Spurious Level (dBc)

-60 1

70 4

T (2nd Harmonic, -72.6 dBc)

1000

3232.2 10000
Frequency (MHz)

TRANSMITTER CONDUCTED EMISSIONS, CHANNEL #3

Carrier Power: 7 W max (+38.45 dBm), .645 W average (+28 dBm)

Carrier Frequency: 1616 to 1626.5 MHz (240 Channels)

Channels Tested: Channels#3, #120, and #238

*All other emissions greater than 20 dB below the spec were not reported

* 2" harmonic was highest emission level measured and also more than 20 dB below the spec
*Spectrum search performed from 30 MHzto 16.3 GHz (10X Carrier Frequency)

100000

SSG EMC Group
8/23/99 4:45 PM
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

CARRIER
1620.9 MHz

-10 4

20 1

-30 1

Spec Limit (7W) = -51.45 dBc (-14.25 dBm)

Spurious Level (dBc)
5

50 1

-60

70 1

-80 +

(2nd Harmonic, -69.5 dBc)

1000

10000
Frequency (MHz)

3241.8

TRANSMITTER CONDUCTED EMISSIONS, CHANNEL #120

Carrier Power: 7 W max (+38.45 dBm), .645 W average (+28 dBm)

Carrier Frequency: 1616 to 1626.5 MHz (240 Channels)

Channels Tested: Channels#3, #120, and #238

*All other emissions greater than 20 dB below the spec were not reported
*Spectrum search performed from 30 MHzto 16.3 GHz (10X Carrier Frequency)

100000

SSG EMC Group
8/23/99 4:48 PM
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

0
[ CARRIER
1625.9 MHz
10 §
20 4

Spec Limit (7W) = -51.45 dBc (-14.25 dBm)

Spurious Level (dBc)
5

60

-70 (2nd Harmonic, -69.6 dBc)

-80 + t |
1000 32518 10000

Frequency (MH2)

TRANSMITTER CONDUCTED EMISSIONS, CHANNEL #238

Carrier Power: 7 W max (+38.45 dBm), .645 W average (+28 dBm)

Carrier Frequency: 1616 to 1626.5 MHz (240 Channels)

Channels Tested: Channels#3, #120, and #238

*All other emissions greater than 20 dB below the spec were not reported
*Spectrum search performed from 30 MHzto 16.3 GHz (10X Carrier Frequency)

100000

SSG EMC Group
8/23/99 4:49 PM
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

Marker 1 [T11] RBW 1 kH= RF Att 10 gaB
Ref Lwvli -55 .59 dBm vBuw 1 kH=Z
—-48 dBm 1.680122044 GH= SWT 115 = Urm it dBm
-50 o -7 9B Of fset LIMIT CHEdK . PASSED ;
-55 E
-60
-65 LR 1MA

-75

"W“Jﬂ UJU|IJIWA‘ J.UM wﬁgﬂmmrll

-80

-85

-90

-95

Start 1.559 GH=z

Date: 20 . ALUG .99 9:03:19

GPS/GLONASS NARROWBAND EMISSION SCANS

Channels Tested: Channels#3, #120, and #238
*Data measured in accordance with Part 25.200 (c)

4.6 MH=z.-

*The data was similar for all three channels and only the worst case scans areincluded in thisreport
*A 1 kHz resolution bandwidth was used for the narrowband measurement instead of 700 Hz

Stop 1.60S5 GH=z

SSG EMC Group
8/23/99 4:49 PM
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

RBW 1 MH2z RF Att 10 dB
Ref Lwvli vBW 1 MH=z
-38 oBm SWT S ms Umit dBm
-38 py
31.7 9B Offset LIMIT CHEGK PASSED A
—a0[-ENS—MEZ
GAT
1AVE MM 1AV
. .
N L
—-48 AR | ' ]Mlnhl l\ l h I
TR i
iy h“l | N ||||.Jl !IL]}I
-50 'W‘V fu |L“UUUMWJ’UW“JUU Ml
-52 v
-54
-56
-58
Start 1.559 GHz 4.8 MH=z., Stop 1.6805 GHz
Date: 20 . AUG.99 9:09:51

GPS/GLONASS WIDEBAND EMISSION SCANS

Channels Tested: Channels#3, #120, and #238
*Data measured in accordance with Part 25.200 (¢ )

*The data was similar for all three channels and only the worst case scansareincluded in thisreport

SSG EMC Group
8/23/99 4:49 PM
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

O o3

3

CARRIER

-10 1

-20 1

Spec Limit (7W) = -51.45 dBc (-14.25 dBm)

Spurious Level (dBc)
A
o

50

60 +

(2nd, -60.4 dBc)

A

70 1

-80 +

(4th, -73 dBc)

1

T (6th, -73.8 dBc)
1 1 L 1

100 337.5-377.5 1000

Frequency (MH2)

10000 100000

TRANSMITTER RADIATED EMISSIONS, MAX LEVELS OF CHANNEL S #3, 120, 238

Carrier Power: 7 W max (+38.45 dBm), .645 W average (+28 dBm)
Carrier Frequency: 1616 to 1626.5 MHz (240 Channels)

Channels Tested: Channels#3, #120, and #238 (wor st case emission presented)
*All other emissions greater than 20 dB below the spec were not reported

*Spectrum search performed from 30 MHzto 16.3 GHz (10X Carrier Frequency)

SSG EMC Group
8/24/99 4:28 PM
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6NF1

FCC Transmit Frequency vs. Temperature

1.50

Spec = +/- 10 ppm

1.00
0.50

0.00

Error (ppm)

-0.50

-1.00

-1.50
-45 35 25 -15 -5 5 15 25 35 45 55 65 75 85 95

Temperature

TRANSMITTER FREQUENCY STABILITY VS. TEMPERATURE
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

Error (ppm)

5.00
4.00
3.00
2.00
1.00
0.00
-1.00
-2.00
-3.00
-4.00
-5.00

—e— Frequency

Frequency
Spec = +/- 10 ppm
3.6 3.8 4.0 4.2 4.4 4.6 4.8

Voltage (V)

TRANSMITTER FREQUENCY STABILITY VS. SUPPLY VOLTAGE
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

-20
-25
[ CTR 41 SpecLimit =-30 dBm
-30
2 I
m
2
) L
6 '35 T d . d _
E : (2nd Harmonic, -36 dBm) (4th Harmonic, -37 dBm)
>
g A
(% 40 (LO, -40 dBm) (5th Harmonic, -40 dBm)
4 A A (6ih Harmonic, -40.7 dBm)
45 (Spur, -45.7 dBm)
-50 }— . L , |
1000 1401 18315 3232.2 6464 8080 3630

Frequency (MH2z)

CTR 41 OUT OF BAND CONDUCTED EMISSIONS, CHANNEL #3

Carrier Power: 7 W max (+38.45 dBm), .645 W average (+28 dBm)
Carrier Frequency: 1616 to 1626.5 MHz (240 Channels)

Channels Tested: #3 and #238

*All other emissions greater than 20 dB below the spec were not reported
*Spectrum search performed from 100 kHzto 12.75 GHz

100000

SSG EMC Group
8/25/99 9:57 AM
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

-20

-25

CTR 41 SpecLimit =-30 dBm
L

-30

(1629-1634 MHz Spurs, Worst Case=-31 dBm)

-35

Spurious L evel (dBm)

A

T

(2nd Harmonic, -36 dBm) — (4th Harmonic, -36 dBm)

A

(5th Harmonic, -40 dBm)

A

(6th Harmonic, -38 dBm)

-40

f

(LO, -40.8 dBm)

7'

-45

-50

(Spur, -45 dBm)

1000

1411 1840.8 3251.8

6507 | 8129 :L Béf)éb

Frequency (MH2z)

CTR 41 OUT OF BAND CONDUCTED EMISSIONS, CHANNEL #238

Carrier Power: 7 W max (+38.45 dBm), .645 W average (+28 dBm)
Carrier Frequency: 1616 to 1626.5 MHz (240 Channels)
Channels Tested: #3 and #238
*All other emissions greater than 20 dB below the spec were not reported
*Spectrum search performed from 100 kHzto 12.75 GHz

100000

SSG EMC Group
8/25/99 9:58 AM
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

10000

-25
- Spec Limit at Emission Frequencies =-30 dBm

-30

-35 | SpecLimit <1GHz =-36dBm
g i L ocal Oscillator
S L (1401 MHz, -39.5 dBm) 2nd Harmonic
° - 3232.2MHz, -40.5dBm)
3 _ A ( :
3 I
5 5
& I A

-45 A

4 W
-50
-55 : T |
100 252 302-352 386-420 1000
Frequency (MHz)

RADIATED EMISSIONS, CABINET, ANTENNA PORT TERMINATED

Carrier Power: 7 W max (+38.45 dBm), .645 W average (+28 dBm)
Carrier Frequency: 1616 to 1626.5 MHz (240 Channels)

Channels Tested: #3 and #238 (Graph representsworst case emissions)
*All other emissions greater than 20 dB below the spec were not reported
*Spectrum search performed from 30 MHzto 4 GHz

SSG EMC Group
8/25/99 9:58 AM
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6NF1

Marker 1 [T1] RBW 10 kHz RF Att 0 dB
Ref Lvl -81.50 dBm VBW 10 kHz
-53 dBm 1.29839679 MHz SWT 760 ms Umit dBm
TABLEA4 IS LIMIT CHEDK P = == = A B N B =810.50 dBmj A
-60 2583596575+
-70
—80—
1MA
-390
-100 Hﬁﬁ|
B L|H H | L kJHLh.\ L) ) N [ R B R U 1
110 SARNT™ VERENCNTE VS At Al s [V Vg WAV (TS M i RN A
-120
-130
-140
-150
Start 100 kHz 2.99 MHz~ Stop 30 MH=z
Date: 22.AUG.89 10:28:51
CTR 41 CONDUCTED EMISSIONS, CARRIER-OFF (1 of 3)
*Phone placed in Ring Alert Monitor (Receive Only) Mode
*Spectrum search performed from 100 kHzto 12.75 GHz SSG EMC Group
*Frequency coverage presented in three segment scans 8/25/99 9:58 AM
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6NF1

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvli -75.02 dBm VBW 100 kHz
-53 dBm 430.44088176 MHz SWT 245 ms Umit dBm
_55 LIMIT CHEMQK . passenY1 [[T11 -75.02 dBm A
TABLE4 IS 430.44088176 MH=z
V2 IIT1] -71/.32 dBm
-60 931.96392[786 MHz
-B5
-70 > 1MA
v
1
-75
-80
-85
-90 h
ol Wbt s b L l.w.ﬁmnﬂ.mm bl o
j vuuvuw Uu o UW U/Uu Y A0) "“UVUVUUUU UIJ l’U\JWl/ UJU uTY U WU uv
-100
Start 30 MHz 87 MHz~, Stop 1 GHz
Date: 22 .AUG.99 10:29:59

CTR 41 CONDUCTED EMISSIONS, CARRIER-OFF (2 of 3)

*Phone placed in Ring Alert Monitor (Receive Only) M ode

*Spectrum search performed from 100 kHz to 12.75 GHz SSG EMC Grou
p p

*Frequency coverage presented in three segment scans 8/25/99 9:58 AM
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APPLICANT: MOTOROLA, INC.

Marker

Ref Lwvli
-45 dBm
-45

-68.25 dBm
1.40030060 GH=z

FCC ID: IHDT6NF1

RF Att 0 dB

Umit dBm

MIT CHE(

-50

-55

TABLE4+5

-B0

-B65

1MA

-70

-75

-80

-85

TN | N

-85

ORI LV

"UUUW

Start 1 GHz

Date: 22.AUG .99 10:36:52

CTR 41 CONDUCTED EMISSIONS, CARRIER-OFF (3 of 3)

*Phone placed in Ring Alert Monitor (Receive Only) M ode
*Spectrum search performed from 100 kHzto 12.75 GHz

*Frequency coverage presented in three segment scans

1.175 GHz~-

Stop 12.75 GHz

SSG EMC Group
8/25/99 9:58 AM
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

Marker 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvl 36.48 dBm VBW 30 kHz
40 oBm 1.616013391 GHz SWT 36 ms Unit dBm
40
31.7 ¢B Offset LIMIT CHETK : Passep¥l [[T1) 36[.48 dBm| L
30 1.61601391 GHz
20 GAT
10
FRO
Otave 1AV
-10 /
-20
4 3 1 f \
-30

NN

‘50MM [P A Sy U T

-B60

-70

-80
Center 1.6158988613 GH=z

Date: 24 .FEB .98 18:00:36

CTR 411N-BAND CONDUCTED EMISSIONS

1.262301256 MH=z~

Carrier Power: 7 W max (+38.45 dBm), .645 W average (+28 dBm)

Carrier Frequency: 1616 to 1626.5 MHz (240 Channels)
Channel Tested: #3

Span 12.62301256 MH=z

SSG EMC Group
8/25/99 9:58 AM
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APPLICANT: MOTOROLA, INC.

FCC ID: IHDT6NF1

Marker 1 [T11] RBW 30 kHz RF Att 50 dB
Ref Lwvl 31.90 dBm VBW 30 kHz
51.7 dBm 1.62590318 GHz SWT 17.5 ms Umit dBm
S0—3 17 P8 Offsgt LIMIT CHE( PASSED
40
1
30 ﬂ
20
1AVE J\
D J
-10 N
-20 J/ h
43 D2 ll\,\ \
-30 N W IV I IV SN Aoy sl N AA [LA.AnAJ 200 NS N [V aan h
RV T T At PAT | SR e S VA (Y I )| SV T A T R A g T I T
-40
Center 1.B6255 GH=z 6525 kHz~ Span B6.25 MHz

Date: 22 .AUG .98 10:43:11

CTR 411N-BAND CONDUCTED EMISSIONS

Carrier Power: 7 W max (+38.45 dBm), .645 W average (+28 dBm)
Carrier Frequency: 1616 to 1626.5 MHz (240 Channels)
Channel Tested: #238

GAT

1AV

SSG EMC Group

8/25/99 9:58 AM
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APPLICANT: MOTOROLA, INC.

MOTOROLA SSG DATA SHEET

FCC ID: IHDT6NF1

CTR 41 EIRP Density Measurement Comments:
Equip. Iridium Subscriber Unit Test Date: 8/26/99
Mode: Traffic Channel Test Technician: R. Johnston
Model#: Laguna Measurement Distance (m) Conducted
Serial #: EMO1 Equipment Class N/A
EIRP Density
EIRP Density ~ mean limit
Frequency (MHz)  (dBm/4kHz)  (dBm/4kH2)
1616.100 +24.4 dBm/4kHz +27 Channel # 03
1625.900 +25.6 dBm/4kHz +27 Channel # 238
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6NF1

MEASUREMENT TECHNIQUES

2.1051 Measurements Required: Conducted Spuriousand Harmonic
Emissonsat Antenna Terminals

Graphs Attached
EXHIBIT NO. 6C

Definition - (as used herein) Spurious radiation is the radio frequency
voltages or power generated within the equipment and appearing at the
equipment's output terminals when properly loaded with its characteristic
non-radiating artificial load.

Minimum Standard — The mean power of conducted spurious and
harmonic emissions shall be attenuated below the mean output power of the

transmitter by:
Frequency Offset Attenuation (per 4 kHz)
20.833t0 41.667 kHz 25 dBc
41.667 to 104.16 kHz 35dBc
>104.16 kHz 43 + 10log (Tx Pwr)

In the range of frequencies between 1559 to 1605 MHz, emissions shall not
exceed an EIRP density level of -70 dBW/MHz (-40 dBm/MHZz) averaged
over any 20 ms period and —80 dBW (-50 dBm) for any discrete (BW
=1kHz) spurious emission.

Method of Measurement - The transmitter was modulated with DE-
QPSK modulation using pseudo random data. The spectrum was scanned
from 30 MHz to the tenth harmonic of the carrier. The level of the carrier and
the various conducted spurious and harmonic frequencies were measured by
means of a calibrated receiving system. All signals were measured with peak
detection (worst case) except within the offset frequencies from 50% to 250%
and the 1559-1605 MHz narrowband scan where average measurements were
taken using an external frame trigger from the UUT.

EIRP measurements were performed using a maximum antenna gain of 3 dBi
included in the level offset of the measurement system.
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APPLICANT: MOTOROLA, INC. FCC ID:
IHDT6NF1

2.1053 Measurement Required: Radiated Spurious and Harmonic Emissions.

Graph Attached
EXHIBIT NO. 6D

Definition - Radiated spurious and harmonic emissions from the
equipment at a frequency or frequencies which are outside an occupied band
sufficient to insure transmission of information of required quality for the class
of communication desired. The reduction in the level of these spurious
emissions will not effect the quality of information being transmitted.

Minimum Standard - The mean power of conducted spurious and
harmonic emissions shall be attenuated below the mean output power of the

transmitter by:
Frequency Offset Attenuation (per 4 kHz)
20.833t0 41.667 kHz 25 dBc
41.667 to 104.16 kHz 35dBc
>104.16 kHz 43 + 10log (Tx Pwr)

Method of M easurement:

Test Site - All final testing reported herein was performed at the
Motorola SSTG open air test site (OATS), located at 8201 E. McDowell Rd.,
Scottsdale, AZ. 85252. The OATS s located on the roof of the building and is
built in accordance with ANSI C63.7. The facility has been found to be in
compliance with the requirements of Section 2.948 of the FCC rules, per FCC
letter 31040/SIT, 1300F2, dated October 6, 1998. The facility has also been
issued a Certificate of Accreditation through the National Voluntary Laboratory
Accreditation Program (NVLAP) by NIST. Thisisunder NVLAP Code:
100405-0 and is effective through September 30, 1999.
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APPLICANT: MOTOROLA, INC. FCC ID:
IHDT6NF1

I nstallation of Equipment:

The equipment under test is placed on the turntable in normal operation
using the intended power source. A receiving antenna located 3 meters from
the turntable picks up any signal radiated from the transmitter and its operating
accessories. The antennais adjustable in height from 1 to 4 meters and can be
horizontally and vertically polarized. An HP8566B spectrum analyzer system
is used to scan the applicable frequency range to detect and measure any
radiation picked up by the antenna. Preliminary radiated emission scans are
conducted in a semi-anechoic enclosure in order to isolate emissionsin an
ambient free environment.

M easurement Procedure:

The procedures of ANSI 63.4 are followed for radiated emission
measurements. The equipment under test is adjusted to obtain peak readings of
received signals wherever they occur in the spectrum by:

1. Rotating the transmitter under test.
2. Adjusting the antenna height and polarization.

The testing procedure is repeated for both horizontal and vertical
polarization of the receiving antenna. The radiated signal strength is derived
from the received power levels and measured antenna factors. Also included in
the field strength derivation are the cable losses and any other corrections for
external attenuation and/or pre-amplification. The final measurement field
strengths are recorded on the attached graphs.

For EIRP requirements, the measured Normalized Site Attenuation (NSA) data
was used to convert the received signal levelsto EIRP levels.
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6NF1

2.1055 Measurement Required: Frequency Stability

Graph Attached
EXHIBIT NO. 6E, 6F

Definition - The carrier frequency stability is the ability of the
transmitter to maintain an assigned carrier frequency

Minimum Standard - The minimum frequency stability shall be
+/- 0.001 % (10 ppm) at any time during normal operation.

Method of Measurement: Frequency measurements shall be made at
the extremes of the temperature range -30 to +70 degrees C and at intervals of
not more than 10 degrees throughout the range. A period of time sufficient to
stabilize all of the components in the equipment shall be allowed prior to each
frequency measurement. The frequency stability of the transmitting
equipment shall be checked with variationsin:

@ Temperature
Vary ambient from-30to +70 C

Graph attached
Exhibit 6E

(b) Primary Supply Voltage:
Vary the primary supply voltage over the
specified battery voltage range of 3.6 to 4.8 Vdc.

Graph attached
Exhibit 6F

Timing Period and Procedure

1 The carrier frequency of the transmitter and individual oscillators was measured
at room temperature (between 25 and 27 C) to provide a reference.

2. Measurements were started at room temperature and subsequently made at each
10 degree interval in positive and negative temperature increments. A period of
60 minutes was allowed between temperature soaks to allow stabilization of the
equipment between successive measurement intervals.
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