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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Motorola Communications Israel Ltd.

3 Kremenetski street, P.O.B. 25016, 67899 Tel Aviv, Israel
+972 3565 8888

+972 3565 9968

alfred.firouz@motorola.com

Mr. Alfred Firouz

2 Equipment under test attributes

Product name:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

QuadBand GSM module 850/1900 MHz
G24

FCN5538DXY600173

P4

33D

10/16/2005

3 Manufacturer information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specification(s):

Motorola Communications Israel Ltd.

3 Kremenetski street, P.O.B. 25016, 67899 Tel Aviv, Israel
+972 3565 8888

+972 3565 9968

alfred.firouz@motorola.com

Mr. Alfred Firouz

16719

Hermon Laboratories Ltd. P.O.Box 23, Binyamina 30500, Israel
10/16/2005

11/06/2005

FCC 47 CFR parts 22, 24:2004, part 15:2005 subpart B, §§15.107, 15.109
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5 Tests summary

Test Status
Transmitter characteristics
Sections 22.913, 24.232, RF output power Pass
Sections 24.238(b), 2.1049, Occupied bandwidth Pass
Sections 22.917, 24.238, Spurious emissions at antenna terminal Pass
Sections 22.917, 24.238, Emissions at band edges Pass
Sections 22.917, 24.238, Radiated spurious emissions Pass
Sections 22.355, 24.235, Frequency stability Pass
Unintentional emissions
Section 15.107, Conducted emission at AC power port Pass
Section 15.109, Radiated emission Pass

Testing was completed against all relevant requirements of the test standard. Results obtained indicate that the product
under test complies in full with the requirements tested.
The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mr. A. Adelberg, test engineer November 6, 2005 _.?"':f
Reviewed by: | Mrs. M. Cherniavsky, certification engineer November 7, 2005 0@:‘
Approved by: | Mr. M. Nikishin, EMC group leader November 28, 2005 %}/
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EUT description

General information

Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

The EUT is a QuadBand GSM module, powered by DC power supply. Throughout the testing the EUT was

installed into an evaluation board.

Support and test equipment

Description Manufacturer Model number Serial number
Evaluation board Motorola G24eboard 8488899V01P1
Operating frequencies
Source Frequency, MHz
Digital portion 26 NA NA
Cell 850 824.2 836.4 848.8
PCS 1900 1850.2 1880 1909.8

Changes made in the EUT

No changes were implemented.
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6.5 Transmitter c

haracteristics

Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

6.5.1 G24, cell 850/PCS 1900 transmitter under the FCC ID:IHDT56FV1, manufactured by Motorola, Inc

Type of equipment

Stand-alone (Equipment with or without its own control provisions)

Combined equipment (Equipment where the radio part is fully integrated within another type of equipment)

X Plug-in card (Equipment intended for a variety of host systems)
Intended use Condition of use
fixed Always at a distance more than 2 m from all people
mobile Always at a distance more than 20 cm from all people
X portable May operate at a distance closer than 20 cm to human body

Assigned frequency range

824 — 849 MHz/1850 — 1910 MHz

Operating frequency range

824.2 — 848.8 MHz/1850.2 — 1909.8 MHz

RF channel spacing

200 kHz

) At transmitter 50 Q RF output connector 850 — 33.03 dBm
Maximum rated output power 1900 —=30.17 dBm
Effective radiated power (for equipment with no RF connector)
No
continuous variable
Is transmitter output power variable? X stepped variable with stepsize 2dB
X Yes minimum RF power 0 dBm
maximum RF power 850 — 33.03 dBm
1900 —30.17 dBm
Antenna connection
unique coupling MMCX  standard connector X integral X with temporary RF connector
without temporary RF connector

Antennal/s technical characteristics

Type Frequency range Maximum permissive gain of
antenna assembly including cable
loss

External 824.0 — 849.0 MHz 5.4 dBd (7.55 dBi)

1850 — 1910 MHz 2.8 dBi

Transmitter 99% power bandwidth 250 kHz

Transmitter aggregate data rate/s 270.883 kbps

Transmitter aggregate symbol (baud) rate/s 270.883 kbps

Type of modulation FSK

Type of multiplexing TDMA

Modulating test signal (baseband) GSM

Maximum transmitter duty cycle in normal use 12.5 % | Tx ON'time  0.55 msec | Period 4.5 msec

Transmitter duty cycle supplied for test 12.5 % | Tx ON time | 0.55 msec | Period 4.5 msec

Transmitter power source

X DC Nominal rated voltage 3.3-4.2VDC | Battery type

Common power source for transmitter and receiver X yes no
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Test specification: Section 22.913, Peak output power

Test procedure: FCC part 22, Section 22.913

Test mode: Compliance e

Date & Time: 11/4/2005 3:46:51 PM Verdict: PASS
Temperature: 22°C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

7 Transmitter tests according to 47CFR part 22 requirements

7.1 Peak output power

7.1.1 General

This test was performed to measure the peak output power at RF antenna connector. Specification test limits are
given in Table 7.1.1.

Table 7.1.1 Peak output power limits

Maximum peak output power
W dBm
824 — 849 7.0 38.45

Assigned frequency range, MHz

7.1.2  Test procedure

7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.
7.1.2.2 The EUT was adjusted to produce maximum available to the end user RF output power.
7.1.2.3 The peak output power was measured with spectrum analyzer as provided in Table 7.1.2 and associated plots.

Figure 7.1.1 Peak output power test setup

Spectrum

EUT »  Attenuator »>
analyzer

Photograph 7.1.2 Peak output power test setup
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 005

Test specification:

Section 22.913, Peak output power

Test procedure:

FCC part 22, Section 22.913

Test mode:

Compliance

Date & Time:

11/4/2005 3:46:51 PM

Verdict:

PASS

Temperature: 22°C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Table 7.1.2 Peak output power test results

OPERATING FREQUENCY RANGE: 824 - 849 MHz

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 2000 kHz

VIDEO BANDWIDTH: 3000 kHz

MODULATION: FSK

MODULATING SIGNAL: PRBS

BIT RATE: 270 kbps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

f el e Spectrum_ External Cable loss, RF output Limit, Margin, .
requency, | analyzer reading, - Verdict

MHz dBm attenuation, dB dB power, dBm dBm dB
824.4 33.00 Included Included 33.00 38.45 -5.45 Pass
836.4 33.03 Included Included 33.03 38.45 -5.42 Pass
848.8 33.03 Included Included 33.03 38.45 -5.42 Pass

Reference numbers of test equipment used

[ HL1424 ]

HL 2524

HL 2634 |

Full description is given in Appendix A.

R 33.00dEm
10dB/ 823.97MH=z
E | w 4 + AT AP P
CENTER 824.20MHz
*REW 2 Hz BW 3.0MHz

Plot 7.1.1 Peak output power test results at low frequency
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 005

Test specification:

Section 22.913, Peak output power

Test procedure:

FCC part 22, Section 22.913

Test mode: Compliance e
Date & Time: 11/4/2005 3:46:51 PM Verdict: PASS
Temperature: 22°C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

Plot 7.1.2 Peak output power test results at mid frequency

ATTEN 30dB MER 33.03dBm
RL 33.2dBm 10dB 836.37MH=
R PR - o O R N

*ATTEN 30

]
=
[ei}
m
=l
[
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification: Section 2.1049, Occupied bandwidth

Test procedure: FCC part 2, Section 2.1049

Test mode: Compliance -

Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC
Remarks:

7.2  Occupied bandwidth test

7.2.1 General

This test was performed to measure transmitter
7.2.1.

occupied bandwidth. Specification test limits are given in Table

Table 7.2.1 Occupied bandwidth limits

Assigned frequency, MHz

Modulation envelope reference points*, dBc

824 - 849

26

* - Modulation envelope reference points are provided in terms of attenuation below the unmodulated carrier.

7.2.2  Test procedure

7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was set to transmit the unmodulated carrier and the reference peak power level was measured.
7.2.2.3 The EUT was set to transmit the normally modulated carrier.

7.2.2.4 The transmitter occupied bandwidth was measu

red with spectrum analyzer as a frequency delta between the

reference points on modulation envelope and the results provided in Table 7.2.2 and the associated plots.

Figure 7.2.1 Occupied bandwidth test setup

EUT >

Antenna output

Spectrum
analyzer

Attenuator -

Photograph 7.2.2 Occupied bandwidth test setup
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

FCC part 2, Section 2.1049

Test mode: Compliance -

Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC
Remarks:

Table 7.2.2 Occupied bandwidth test results

DETECTOR USED: Peak hold
RESOLUTION BANDWIDTH: 3 kHz
VIDEO BANDWIDTH: 10 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATION: FSK
MODULATING SIGNAL: PRBS
BIT RATE: 270 kbps
Carrier frequency, MHz Lo reflarﬁgce point, lpiees ref&r:;ce point, Occupied bandwidth, kHz
824.2 824.065 824.347 282
836.4 836.262 836.540 278
848.8 848.660 848.943 283
Reference numbers of test equipment used
[ HL1424 | HL2399 | HL2524 |

Full description is given in Appendix A.
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

FCC part 2, Section 2.1049

Test mode: Compliance -
Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC

Remarks:

Plot 7.2.1 Occupied bandwidth test result at low frequency, reference level

ATTEN 30dB EE 33.00dBEm
RL 33.0dBm 10dB 823.97MHE=z
= f A KAy -

ATTEN 30dB R 33dEBn
RL 33.0dBm 10dB 824.065MH=
Al
‘WMY" "'P“'W\,M
y
DISEIAY LINg [N
. L [&1=20 .P |
¥
MW«JWMH“ by
CENTER 824.200MH= SPRN 1
*EBW 3.0kHz 'BW 10kH=z SWP
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

FCC part 2, Section 2.1049

Test mode: Compliance -
Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC

Remarks:

Plot 7.2.3 Occupied bandwidth test result at low frequency, higher reference point

ATTEN 30dB
RL 33.0dBm 10dB
‘r..l. |=r.l
JVM Nw\"\\..
DISPLAY LINH Ry
. L ToIn _,l 'L
w’“w "y
L by
CENTER 824,200MHEz SPAN 1
*REW 3.0kHz VBW  10kHz SWE

W
o i

CENTER 836.40MH=z
*REW 2.0MHz VBW 3.0MHz
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HENM N LARORATORIES

Test specification: Section 2.1049, Occupied bandwidth

Test procedure: FCC part 2, Section 2.1049

Test mode: Compliance -

Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC
Remarks:

Plot 7.2.5 Occupied bandwidth test result at mid frequency, lower reference point

ATTEN 30dB KR  5.70dBm
RL 33.2dEBm 10dB 836.262MHz
e
DISPLAY LINH r i
. L ToIn )'r l‘
N\U"ﬁﬁn v'%
kg
CENTER 836.400MHz SPAN  1.000MHz
*REW 3.0kHz VBW  10kHz SWP  280ms

ATTEN 30dB {EE 5.87dBm
EL 33.2dBm 10dB 836.540MHz
DISPIAY LINg  » "
. LR ToIT l.’\‘ ‘G
) ey \w\m
w"ﬁm Yo
P bl
SPAN 1.000MH=
10kH= SWP 280ms
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

FCC part 2, Section 2.1049

Test mode:

Compliance

Date & Time:

10/20/2005 9:39:03 AM

Verdict: PASS

Temperature: 23°C

Air Pressure: 1007 hPa

Relative Humidity: 40%

| Power Supply: 4V DC

Remarks:

Plot 7.2.7 Occupied bandwidth test result at high frequency, reference level

*ATTEN 30

=]
Boo
[ei}

*ATTEN 30dB

LINE
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

FCC part 2, Section 2.1049

Test mode: Compliance -
Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC

Remarks:

Plot 7.2.9 Occupied bandwidth test result at high frequency, higher reference point

*ATTEN 30dB

RL 33.0dEm 10dB/

!
DISPLAY LINH kN
o dEm ¥ %,
1 \m%

CENTER 848.800MHz SEAN  1.000MHz

*RBW  3.0kHz VBW  10kiHz SWP  280ms

Plot 7.2.10 Bandedge emission measurements in 823 - 824 MHz range at low carrier frequency

ATTEN 10dB MER  -13.67dBm
RL 0dBm 10dB/ 823.322MHz
DISPLAY LINI
i dgm
D o
e
_ i P
R T TR I 2 e
500MHZ SPAN  1.000MHz

VEW  3.0kHz SWP  280ms

ATTIEN 0dB MER -13.50dBm
RL 0dBm 0dB 849.020MHZ
DIFPLLY LINI
= ) Bm
D Y by
‘erwu Akl
R ST ARy ol
i LA e

STRET 849.000MH S5TOP MHz

*REW  3.0kiz 3.0kiz 280ms

For bandedge emissions measurement procedure refer to section 7.3
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

7.3 Spurious emissions at RF antenna connector test

7.3.1 General

This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given

in Table 7.3.1.

Table 7.3.1 Spurious emission limits

Frequency, MHz

Attenuation below carrier, dBc

ERP of spurious, dBm

0.009 — 10" harmonic*

43+10logP*

-13.0

*  spurious emission limits do not apply to the in band emission within £ 250 % of the authorized bandwidth from
the carrier; investigated in course of emission mask testing

7.3.2  Test procedure

7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.3.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.3.2 and associated plots.

EUT

Figure 7.3.1 Spurious emission test setup

Spectrum

Attenuator

A 4

analyzer

Photograph 7.3.2 Spurious emission test setup
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 22.917, Spurious emission at antenna terminal

Test procedure:

FCC part 22, Section 22.917

Test mode:

Compliance

Date & Time:

Verdict: PASS

10/20/2005 4:03:01 PM

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

Table 7.3.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 824 - 849 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 — 9000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH: = Resolution bandwidth
MODULATION: FSK

MODULATING SIGNAL: PRBS

BIT RATE: 270 kbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum

TRANSMITTER OUTPUT POWER:

30.00 dBm at low frequency
30.03 dBm at mid frequency
30.03 dBm at high frequency

; Spurious Attenuation - ;
Frei/lljﬁgcy, SA rdeélr?]mg, Atter&léator, Cabl;:BIoss, RI?HV;/, e el e LcllrS::t Mzrgln, Verdict
dBm dBc
Low carrier frequency
1648.25 -31.67 Included Included 1000 -31.67 64.67 46.00 18.67 Pass
2472.72 -29.83 Included Included 1000 -29.83 62.83 46.00 16.83 Pass
3297.02 -39.50 Included Included 1000 -39.50 72.50 46.00 26.50 Pass
4121.27 -58.87 Included Included 1000 -58.87 91.87 46.00 45.87 Pass
6593.72 -57.53 Included Included 1000 -57.53 90.53 46.00 44.53 Pass
8242.72 -54.20 Included Included 1000 -54.20 87.20 46.00 41.20 Pass
Mid carrier frequency
1673.00 -31.17 Included Included 1000 -31.17 64.20 46.03 18.17 Pass
2509.15 -30.00 Included Included 1000 -30.00 63.03 46.03 17.00 Pass
3345.27 -41.83 Included Included 1000 -41.83 74.86 46.03 28.83 Pass
4181.63 -58.03 Included Included 1000 -58.03 91.06 46.03 45.03 Pass
6690.65 -56.70 Included Included 1000 -56.70 89.73 46.03 43.70 Pass
8364.50 -53.70 Included Included 1000 -53.70 86.73 46.03 40.70 Pass
High carrier frequency
1697.60 -31.17 Included Included 1000 -31.17 64.20 46.03 18.17 Pass
2546.30 -31.50 Included Included 1000 -31.50 64.53 46.03 18.50 Pass
3394.92 -48.53 Included Included 1000 -48.53 81.56 46.03 35.53 Pass
4244.02 -57.03 Included Included 1000 -57.03 90.06 46.03 44.03 Pass
6790.70 -55.70 Included Included 1000 -55.70 88.73 46.03 42.70 Pass
8487.37 -55.70 Included Included 1000 -55.70 55.70 13.00 42.70 Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used

[ HL1424 | HL2399 | HL2524 |

Full description is given in Appendix A.
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification:

Section 22.917, Spurious emission at antenna terminal

Test procedure:

FCC part 22, Section 22.917

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 7.3.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.5 Spurious emission measurements in 0.15 - 30.0 MHz range at mid carrier frequency

10kH=z B Kz SWF s

AANR "WWWW'J'““ n sl .‘u.\. "

I
b
5]
[¥1]
b
o
5]
L
L]
n
3
0

Page 21 of 153



Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

HENM N LARORATORIES

Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.7 Spurious emission measurements in 30.0 - 815 MHz range at low carrier frequency

ATTEN 10dB KR -51.33dBm
RL 0dBm 10dB 815.0MH=
DISPLAY LINH
NN -
= ) U S TR PUTP U e - b mdtertaneno
START 30.0MH=z STCP 15.0MH=
*EBW 100kH=z BW 300kH=z SWP 200m=

ATTEN  10dB MER  -36.00dBm
RL 0dBm 10dB 822.773MHz
DISPIAY LINH
| -13.0 dbm
'J.n.,,Jrg'm
[T P T s

N PRI OPTEL %%

START  815.000MHz STOP

*REW  100kHz BW  300kHz

Page 22 of 153



il

HENM N LARORATORIES
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Test specification:

Section 22.917, Spurious emission at antenna terminal

Test procedure:

FCC part 22, Section 22.917

Test mode: Compliance -
Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

Plot 7.3.9 Spurious emission measurements in 30.0 - 823 MHz range at mid carrier frequency
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Test specification:

Section 22.917, Spurious emission at antenna terminal

Test procedure:

FCC part 22, Section 22.917

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict: PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

Plot 7.3.11 Spurious emission measurements in 823 - 824 MHz range at low carrier frequency
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 22.917, Spurious emission at antenna terminal

Test procedure:

FCC part 22, Section 22.917

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 7.3.13 Spurious emission measurements in 850 - 1000 MHz range at low carrier frequency
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Test specification:

Section 22.917, Spurious emission at antenna terminal

Test procedure:

FCC part 22, Section 22.917

Test mode: Compliance -
Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

Plot 7.3.15 Spurious emission measurements in 850 - 855 MHz range at high carrier frequency
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Test specification:

Section 22.917, Spurious emission at antenna terminal

Test procedure:

FCC part 22, Section 22.917

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict: PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 7.3.17 Spurious emission measurements in 1000 - 9000 MHz range at low carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.19 Spurious emission measurements in 1000 - 9000 MHz range at high carrier frequency
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 22.917, Spurious emission at antenna terminal

Test procedure:

FCC part 22, Section 22.917

Test mode: Compliance -
Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

Plot 7.3.21 Conducted spurious emission measurements at the 2" harmonic of mid carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.23 Conducted spurious emission measurements at the 3" harmonic of low carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.25 Conducted spurious emission measurements at the 3" harmonic of high carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.27 Conducted spurious emission measurements at the 4™ harmonic of mid carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.29 Conducted spurious emission measurements at the 5™ harmonic of low carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.31 Conducted spurious emission measurements at the 5" harmonic of high carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.33 Conducted spurious emission measurements at the 6" harmonic of mid carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.35 Conducted spurious emission measurements at the 7" harmonic of low carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.37 Conducted spurious emission measurements at the 7" harmonic of high carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.39 Conducted spurious emission measurements at the 8™ harmonic of mid carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.41 Conducted spurious emission measurements at the 9" harmonic of low carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.43 Conducted spurious emission measurements at the 9" harmonic of high carrier frequency
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Test specification: Section 22.917, Spurious emission at antenna terminal

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 7.3.45 Conducted spurious emission measurements at the 10" harmonic of mid carrier frequency
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Test specification: Section 22.917, Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/16/2005 3:30:32 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC
Remarks:

7.4  Field strength of spurious emissions

7.4.1 General

This test was performed to measure field strength of spurious emissions from the EUT. Specification test limit is
given in Table 7.4.1.

Table 7.4.1 Radiated spurious emissions limits

Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB (uV/m)**
0.009 — 10" harmonic 43+10logP* -13 84.4

* - P is transmitter output power in Watts.

** - Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters.

7.4.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.

7.4.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.

7.4.2.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.

7.4.3  Test procedure for spurious emission field strength measurements above 30 MHz
7.4.3.1 The EUT was set up as shown in Figure 7.4.2, energized and the performance check was conducted.

7.4.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.

7.4.3.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Section 22.917, Radiated spurious emissions

Test specification:
Test procedure:

FCC part 22, Section 22.917

Compliance Verdict: PASS

10/16/2005 3:30:32 PM

Date & Time:

Relative Humidity: 45 %

Air Pressure: 1012 hPa

| Power Supply: 4 VDC

Temperature: 24 °C

Figure 7.4.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.4.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification: Section 22.917, Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/16/2005 3:30:32 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC
Remarks:

Table 7.4.2 Field strength of emissions

ASSIGNED FREQUENCY RANGE: 824 - 850 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 — 9000 MHz
TEST DISTANCE: 3m
MODULATION: Modulated

DUTY CYCLE: 100 %
TRANSMITTER OUTPUT POWER SETTINGS: Maximum

TRANSMITTER OUTPUT POWER: 33.00 dBm at low carrier frequency
33.03 dBm at mid carrier frequency
33.03 dBm at high carrier frequency
Peak

Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)

Double ridged guide (above 1000 MHz)

DETECTOR USED:
TEST ANTENNA TYPE:

Field strength of - . .
Frequency, MHz spuriougs, dé_(liln\};m) Margin, dB p(ﬁg:?g&%n Antenn; el dA:gTégz;
dB(uv/m)
Low carrier frequency
1648.33 46.34 84.38 -38.04 Vertical 1.0 110
2472.58 48.61 84.38 -35.77 Vertical 1.0 98
Mid carrier frequency
1672.9 46.71 84.38 -37.67 Vertical 1.1 102
2509.1 47.51 84.38 -36.87 Vertical 1.0 89
High carrier frequency
No spurious emissions were found
*- EUT front panel refers to 0 degrees position of turntable.
**~ Margin = Attenuation below carrier — specification limit.
Table 7.4.3 Substitution method
ASSIGNED FREQUENCY: 824 - 849 MHz
INVESTIGATED FREQUENCY RANGE: 30 — 9000 MHz
TEST DISTANCE: 3m
RESOLUTION BANDWIDTH: 1 MHz (above 1000 MHz)
VIDEO BANDWIDTH: > Resolution bandwidth
TEST ANTENNA TYPE: Double ridged guide (above1000 MHz)
. RF Atten.
Frequency, st::elﬁlgdth Antenna generator g'zm Cl:c?;asle ERP, below Limit, | Margin, | /o .
MHz dB(uV/m’) polarization output, dBd’ dB ' dBm carrier, dBc dB*
dBm dBc
Low carrier frequency
1648.33 46.34 Vertical -56.52 6.8 3.4 -53.12 -86.12 -46.0 -40.12 Pass
2472.58 48.61 Vertical -54.21 74 4.2 -51.01 -84.01 -46.0 -38.01 Pass
Mid carrier frequency
1672.9 46.71 Vertical -54.94 6.8 3.4 -51.54 -84.54 -46.3 -38.24 Pass
2509.1 47.51 Vertical -54.6 7.4 4.2 -51.40 -84.40 -46.3 -38.10 Pass
*- Margin = Attenuation below carrier - limit.
Reference numbers of test equipment used
HL 0410 HL 0446 HL 0521 HL 0589 HL 0592 HL 0593 HL 0594 HL 0604
HL 0768 HL 1200 HL 1424 HL 1942 HL 1947 HL 1984 HL 2009 HL 2259
HL 2260 HL 2387 HL 2399

Full description is given in Appendix A.

Page 44 of 153




Report ID: MOTRAD_FCC.16719_revl.doc
w Date of Issue: November 2005

HENM N LARORATORIES

Test specification: Section 22.917, Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date & Time: 10/16/2005 3:30:32 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC
Remarks:

Plot 7.4.1 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency
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Plot 7.4.2 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
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HER 13.6 kHr
59,86 dBulsm

LOG  REF 78.8 dEpVsm FREANF 0N
1B
dB/
H#RATH
@ b NL'““MTAM.J
e e
Lismi) VAT
VR 5B
SCFC
ACORR
START 9.0 kHz STOF 158.8 kHz
RL #1F BM CHB Hz AVG EW 3@ Hr SHF 18.3 sec
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Plot 7.4.3 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

Semi anechoic chamber

TEST SITE:
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical

@3] 18:13:88 OCT 17, PABS

LOG  REF 7@.8 dEplsm

ACTY DET: PERE

MEAS DOET: PEAK OF AYG
HER 1B.1 kHr
ER.77 dBulim

FRERHP 0N

18
dB~s

HRTH
@ di WWN

et

T Ay o,

VR 5B

3L
RCORR

START 3.8 LHz
RL #1F BW C@B Hr

3T0F 138.8 kHz

AUG BW 3AB Hr SHP 18,3 sec

Plot 7.4.4 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

Semi anechoic chamber

TEST SITE:
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical

(@) 18:08:17 OCT 17, 2485

RCTY DET: PERK

MEAS DET: FEAK QF AUG
MR 168 kHz
56.59 dBulsm

L0 REF 78.8 Bub/n FRERMP ON
]
dB~
LRATH
A dk ﬁw
]
i)
), “n
[t
VR 5B |
30 FC [t
RCORR
START 158 kHr STOF 30,84 MHz
RL ®IF BHM 9.8 kHz AUG BM 3@ kH: SHP .49 sec
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Plot 7.4.5 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3m

Vertical

[@3]18:13:27 OCT 17, PABS

RLTV DET: PERE
MEAS DET: PEAK BP AYG
Mk 168 kHz
S6.49 dBuWsm
LOG  REF 7@.8 dEplsm FPREANP 0N
18
dB~s
HATH
a dE MM )
fing
o
ft,
VA 3B F
SCOFC R I
ACORR

START 15@ LkHz

RL #1F BW 9.8 kHz AUG BW 3@ kHz

STOF 34.B@ MHz
SHF 2. 49 sec

Plot 7.4.6 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@5 19:22:B5 OCT 17, 2005
RCTY DET: PEAK
MEAS DET: FERK OF AUG
MKR 158 kHz
SE. 76 dBulsm
LOG REF 7.8 dBulin FRERHF DN
1B
dB~
4ATH
B dE [y, |
mﬁwwkw
VR 3B T
i FL [ttt
ACORR

START 130 LkHz

RL #1F BW 9.8 kHz AUG BW 3@ kHz

STOF 34.B@ MHz
SHF 2. 49 sec
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Test mode:

Date & Time:

Compliance Verdict: PASS

Temperature: 24 °C

10/16/2005 3:30:32 PM
Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC

Remarks:

Plot 7.4.7 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

[@3] 14:29:36 OCT 1B, PABS

ACTY DET: PERE

MEAS DOET: PEAK OF AYG
MER B1B.4 MHz
58,899 dBuWs¢m

LOG REF 6@.8 dBulsm FREAME ON
1B
dB~s 1
tATH ]
d de I !

1 e R el

3L
RCORR

START 38 B MHz 3T0F 1.@@BA COHz
RL IF BW 128 kHr AVG BW 3@B kHz SWP 983 msec

Plot 7.4.8 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

(@) 14:34:45 OCT 1E, 2485

RCTY DET: PERK

MEAS DET: FEAK QF AUG
MER BI4.1 MHz
E1.B@ dBulsm

LOG  REF BE.B dEuls/m FRERHF 0N
1

START 38 B MHz 3T0F 1.@ARA COHz
RL IF BW 128 kHr AVG BW 3@B kHz SWP 983 msec
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Plot 7.4.9 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3m

[@3] 14:41:59 OCT 1B, PABS

LOG  REF G@.8 dEulsm

Vertical and Horizontal

RLTV DET: PERE

MEAS DET: PEAK QP AYG
MER B41.3 MHz
E4.97 dBulim

FREAMF [N

18
dB~s

[

HATH

@ dk ;

A

VR 5B RN

3L
RCORR

START 3B @ MHz
RL IF BW 128 kHz

AYG BW 3AB kHz

STOF 1.@AEA CH:z
SHP 383 meec

Plot 7.4.10 Radiated emission measurements from 1000 to 2900 MHz at the low carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3m

[@F]16:31:13 OCT 1B, 2@ES

Vertical and Horizontal

RCTY DET: PERK

MEAS DET: FEAK OF AUG
MEE ©. 872 CHz
47 11 dBulsm

FRERHF 0N

LOG  REF 7d.8 dEplsm
1

STRART |.@@Q GHz
RL #IF BW 1.8 MHz

RAVG BM 3 MHz

STOF £.9B@ CH:z
SHP 33,8 meec
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Plot 7.4.11 Radiated emission measurements from 1000 to 2900 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

[@3] 16:21:58 OCT 16, PABS

RLTV DET: PERE
MEAS DET: PEAK QP AWG

LOG  REF 7@.8 dEplsm

MER E.BBZ CHz
472,71 dBuWsm

FRERHP 0N

18
dB~s

HATH

A di

VR 5B

3L
RCORR

START 1| @@E GHz
RL #IF BW 1.8 MHz RAVG BW 3 MHr

3TOF £.9B@ CH:z
SHP 33,8 meec

Plot 7.4.12 Radiated emission measurements from 1000 to 2900 MHz at the high carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3m

(@) 16:34:51 OCT 1E, 2485

Vertical and Horizontal

RCTY DET: PERK
MEAS DET: FERK OF AUG

MER £.7B6 CHz
47, et dBulsm

FRERHF 0N

LOG  REF 7d.8 dEplsm
1

STHRT | HHAE GHz
RL #IF BW 1.8 MHz RAVG BW 3 MHr

STOF £.9B@ CH:z
SHP 33,8 meec
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Plot 7.4.13 Radiated emission measurements from 2900 to 6500 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(@) 16:14:53 OCT 1B, 2885
AGTY DET: PEAK
MEAS DET: PEAK OP AUG

LOG  REF 7@.8 dEplsm

MER B.3B3 CHz
52,48 dBuWsm

FRERHP 0N

18
dB~s

HATH
A di

ey

VR 5B

3L
RCORR

START 2.3@80 GHz

RL #rIF BW 1.8 MHr RAVG BM 3 MHz

3TOF E.3BA CHz
SHF 72,8 meec

Plot 7.4.14 Radiated emission measurements from 2900 to 6500 MHz at the mid carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3m

Vertical and Horizontal
[@5]16:17:33 OCT 16, 2665

ACTY DET:
MEAS DET:

PERE

FEAK OF AUG
MER E. 446 CHz
52.59 dBulsm

FRERHF 0N

LOG  REF 7d.8 dEplsm
1

]

START 2.3080 GHz

RL #rIF BW 1.8 MHr RAVG BM 3 MHz

STOF E.5BA CHz
SHF 72,8 meec
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Plot 7.4.15 Radiated emission measurements from 2900 to 6500 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Semi anechoic chamber

3m

[@3] 16:36:54 OCT 16, PABS

LOG  REF 7@.8 dEplsm

Vertical and Horizontal

RLTVW DET:
HEAS DOET:

PERE

FEAK GF AYG
MER B.E93 CHz
53,21 dBuWsm

FRERHP 0N

18
dB~s

HATH
A di

I

VR 5B

3L
RCORR

START 2.3@80 GHz
RL #IF BW 1.8 MHz

RAVG BM 3 MHz

3TOF E.3BA CHz
SHF 72,8 meec

Plot 7.4.16 Radiated emission measurements from 6.5 to 9 GHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION: Vertical and Horizontal

Semi anechoic chamber

3m

*ATTEN 0dB MER 56.00

Rl 80.0dB . 10dB. g

|

o I sz MWWWM
e e
W

START 6.500GH=z STCP 9.000GH=z

EEW 1.0MEzZ VEW 3.0MHz SWP 50.0ms
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Plot 7.4.17 Radiated emission measurements from 6.5 to 9 GHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:

0dB

Semi anechoic chamber

3m
Vertical and Horizontal

Plot 7.4.18 Radiated emission measurements from 6.5 to 9 GHz at the high carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:

S 0dB

0.0d

S

Semi anechoic chamber

3m

Vertical and Horizontal
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Plot 7.4.19 Radiated emission measurements at the second harmonic of low carrier frequency

TEST SITE:

TEST DISTANCE:

[@3]17:34:83 OCT 16, PABS

LOG

Semi anechoic chamber

3m

REF EB@.8 dBuplsm

RLTVW DET:
HMEAS DOET:

PERE
FEAK GF AYG
HER 1.B4833 COHz
YE,34 dBuWsm

FRERHP 0N

18
dB~s

HATH
A di

VR 5B
3L
RCORR

CENMTER 1 B434@ GHz

RL

#rIF BW 1.8 MHr

RAVG BM 3 MHz

SEAN 18.BA MHz
SHP CH.B meec

Plot 7.4.20 Radiated emission measurements at the second harmonic of mid carrier frequency

TEST SITE:

TEST DISTANCE:

[@3]17:28:89 OCT 16, PABS

LOG
1B

dE~s
wATH
A di

UR 5B
3L FC
ACORR

Semi anechoic chamber

3m

REF GH.8 dBplsm

RLTY DET
MEAS DOET

: PERE

: PERAK QP AYG

HER 1.B7258@ COHz
HE. 71 dBulsm

PRERHP DN

-

CENTER 1 B72B@ GHz

L

rIF BW 1.8 MHz

PAVG BW 3 MHz

SPAN 18.B@ MHr
SHF £A.B meec
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Plot 7.4.21 Radiated emission measurements at the second harmonic of high carrier frequency

TEST SITE:

TEST DISTANCE:

Semi anechoic chamber

3m

[@&] 16:46:81 OCT 1E, 2@ES

RCTU DET: PERK
MEAS DET: FERK QP AUG

LOG  REF 7H.8 dEupVsm
1B

HER 1.033B8 CGHz
Hg. 32 dBplim

FRERNF 0N

dB~

LATH
@ dE

CENTER 1 BH7E@ GHr

L rIF BW 1.8 MHz RAVG BHM 3 MHz

SFAN 18.B@ MHr
SWF £A.B msec

Plot 7.4.22 Radiated emission measurements at the third harmonic of low carrier frequency

TEST SITE:

TEST DISTANCE:

Semi anechoic chamber

3m

[@3]17:35:55 OCT 1B, PABS

RLTY DET: PERK
MEAS DET: PEAK QP AYG

HER 2.47253 COHz
YB.B1 dBulim

LOG  REF GA.B dBuplsm PREAHP DM
1B

%,

i

@ OB [rereengrmte et WWWWA T——

CENTER £ H472E@ GHz

L rIF BW 1.8 MHz PAVG BW 3 MHz

SPAN 18.B@ MHr
SHF £A.B meec
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Plot 7.4.23 Radiated emission measurements at the third harmonic of mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
[@F]17:27:38 OCT 16, 2685
RCTU DET: PEAK
MEAS DET: FERK OF AUG

LOG  REF BH.B dEulsm
1B

HER ©. 54318 CGHz
47,51 gBulsm

FRERNF 0N

dB~

LATH

@ i [ iy Qe D RS PSP

CENTER 2 5B92@ GHr

L rIF BW 1.8 MHz RAVG BHM 3 MHz

SFAN 18.B@ MHr
SWF £A.B msec

Plot 7.4.24 Radiated emission measurements at the third harmonic of high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
(@) 16:51:86 OCT 1B, 2885
ACTU DET: PEAK
MEAS DET: PEAK OP AUG

LOG  REF GH.B dBuls/m
1B

HER 2.34663 COHz
45,49 dBulsm

PRERHP DN

dE~s

HATH

@ dE e e WWW‘L«NWWWW

CENTER B 54683 GHz

L rIF BW 1.8 MHz PAVG BW 3 MHz

SPAN 18.B@ MHr
SHF £A.B meec
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Plot 7.4.25 Radiated emission measurements at the forth harmonic of low carrier frequency

TEST SITE:

Semi anechoic chamber
TEST DISTANCE: 3m

[@&]17:39:15 OCT 1E, 2@ES

ACTU DET: PERK
MEAS DET: FEAK OF AUG
HER 3.2332d COHz
Y4.51 gBulsm

LOG  REF BH.B dEupVsm FPRERNF DM
1B

dB~s

tATH

B dE Lttt iAo e L, . e

CENTER 3 PHGB@ GHr
L rIF EW 1.8 MHz

RAVG BHM 3 MHz

SFAN 18.B@ MHr
SWF £A.B msec

Plot 7.4.26 Radiated emission measurements at the forth harmonic of mid carrier frequency

TEST SITE:

Semi anechoic chamber
TEST DISTANCE: 3m

[@3]17:18:58 OCT 16, PABS

LOG  REF GH.B dBuls/m
1B

ACTU DET: PERE
MEAS DOET: PEAK OF AYG
HER 3.342B@ COHz
43,88 dBulim

PRERHP DN

dE~s

HATH

A di AT W S NI PRPRTY S R e R e e

CENTER 3 J43E@ GHz
L »IF EW 1.8 MHz

PAVG BW 3 MHz

SPAN 18.B@ MHr
SHF £A.B meec
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Plot 7.4.27 Radiated emission measurements at the forth harmonic of high carrier frequency

TEST SITE:

Semi anechoic chamber
TEST DISTANCE: 3m

[@&]17:B2:19 OCT 1E, 2@ES

RCTU DET: PERK
MEAS DET: FERK QP AUG

LOG  REF BH.B dEulsm
1B

HER 3.33838 COHz
45.17 dBplim

FRERNF 0N

dB~

LATH

@ dE XM#NM%HWN(HﬁWMVWMNMMWNMMwNwAﬂb

CENTER 3 3852@ GHr
L rIF EW 1.8 MHz RAVG BM 3 MHz

SFAN 18.B@ MHr
SWF £A.B msec

Plot 7.4.28 Radiated emission measurements at the fifth harmonic of low carrier frequency

TEST SITE:

Semi anechoic chamber
TEST DISTANCE: 3m

[@3]17:42:18 OCT 1B, PABS

RLTY DET: PERK
MEAS DET: PEAK QP AYG

LOG  REF GH.B dBuls/m
1B

HER 4.12453 COHz
YE.93 dBulim

PRERHP DN

dE~s

RAT BN PP NS

ok

CENTER 4 1E1BE GHz
L »IF EW 1.8 MHz RAVG BW 3 MHz

SPAN 18.B@ MHr
SHF £A.B meec
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Plot 7.4.29 Radiated emission measurements at the fifth harmonic of mid carrier frequency

TEST SITE:

Semi anechoic chamber
TEST DISTANCE: 3m

[@&]17:17:86 OCT 1E, 2@ES

LOG  REF BH.B dEulsm
1B

ACTU DET: PERK
MEAS DET: FEAK OF AUG
HER 4. 1080A CGHz
YE. B dBplim

FRERNF 0N

dB~

£ATH 7

@ OB [P

CENTER Y 1BZBE GHr
L rIF EW 1.8 MHz

RAVG BHM 3 MHz

SFAN 18.B@ MHr
SWF £A.B msec

Plot 7.4.30 Radiated emission measurements at the fifth harmonic of high carrier frequency

TEST SITE:

Semi anechoic chamber
TEST DISTANCE: 3m

[@3]17:88:39 OCT 16, PABS

STEF 848.B8 MHz

LOG  REF GH.B dBuls/m
1B

ACTU DET: PERE
MEAS DOET: PEAK OF AYG
HER 4. E4AEE COHz
YE. B2 dBulim

PRERHP DN

dE~s

HATH
A di

CENTER 4 BYHBA GHz
L »IF EW 1.8 MHz

PAVG BW 3 MHz

SPAN 18.B@ MHr
SHF £A.B meec
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Test specification: Section 22.355, Frequency stability test
Test procedure: FCC part 22, Section 22.355, part 2 section 2.1055
Test mode: Compliance -
Date & Time: 10/26/2005 13:48:01 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC
Remarks:
7.5 Frequency stability test
751 General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given
in Table 7.5.1. The test results are provided in Table 7.5.2.
Table 7.5.1 Frequency stability limits
Assigned frequency, MHz Limit, ppm Limits, Hz
824.2 2060
836.4 2.5 2090
848.8 2120
7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 8.5.1, energized and its proper operation was checked.
7.5.2.2 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.
7.5.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.
7.5.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.
7.5.2.5 The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.
7.5.2.6 Frequency displacement was calculated and compared with the limit as provided in Table 7.5.2

Figure 7.5.1 Frequency stability test setup

Variable | = 700 mmm oo
power supply

Spectrum
analyzer

| |

| |

| |

|

} EUT ! Attenuator
| |

| |

| |

| |

| |

Voltmeter
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Photograph 7.5.1 Frequency stability test setup
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 22.355, Frequency stability test

Test procedure:

FCC part 22, Section 22.355, part 2 section 2.1055

Test mode:

Compliance

Date & Time: 10/26/2005 13:48:01 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45% | Power Supply: 4 VDC
Remarks:

Table 7.5.2 Frequency stability test results

OPERATING FREQUENCY:

824.2 — 848.8 MHz

NOMINAL POWER VOLTAGE: 4 Vdc

TEMPERATURE STABILIZATION PERIOD: 20 min

POWER DURING TEMPERATURE TRANSITION: Off

SPECTRUM ANALYZER MODE: Counter

RESOLUTION BANDWIDTH: 100 kHz

VIDEO BANDWIDTH: 100 kHz

MODULATION: FSK

T oC Voltage, Frequency, MHz Max frequency drift, Hz
’ Y

startup | min | 2" min

3min | 4"min | 5"min | 10" min

Positive | Negative

Low carrier frequency, limit 2060 Hz

-30 nominal 824.200625 824.200850 824.200850 824.198750 824.198750 824.200000 824.200000 0 -1250
-20 nominal 824.201000 NA NA NA NA NA 824.201000 0 -500
-10 nominal 824.199200 NA NA NA NA NA 824.200000 0 -800
0 nominal 824.199375 824.200000 824.200625 824.200625 824.201250 824.200000 824.201250 1250 0
10 nominal 824.199375 NA NA NA NA NA 824.200400 0 -625
20 +15% 824.201250 NA NA NA NA NA 824.201250 0 -250
20 nominal 824.201250 NA NA NA NA NA 824.201500* 250 0
20 -15% 824.199375 NA NA NA NA NA 824.200400 0 -1025
30 nominal 824.200850 NA NA NA NA NA 824.200000 850 0
40 nominal 824.201000 NA NA NA NA NA 824.200000 1000 0
50 nominal 824.199600 824.199200 824.200850 824.200000 824.200000 824.198750 824.200000 0 -1250

Mid carrier frequency, , limit 2090 Hz

-30 nominal 836.402000 836.402000 836.401700 836.401700 836.402000 836.402000 836.400450 0 -1550
-20 nominal 836.400000 NA NA NA NA NA 836.399375 0 -675
-10 nominal 836.400000 NA NA NA NA NA 836.400450 0 -450
0 nominal 836.402000 836.402000 836.402000 836.402000 836.401700 836.402000 836.402000 0 -300
10 nominal 836.402000 NA NA NA NA NA 836.401250 750 0
20 +15% 836.400000 NA NA NA NA NA 836.400000 0 0
20 nominal 836.400000 NA NA NA NA NA 836.399750* 0 -250
20 -15% 836.400000 NA NA NA NA NA 836.400000 0 0
30 nominal 836.400450 NA NA NA NA NA 836.401250 0 -800
40 nominal 836.400000 NA NA NA NA NA 836.400000 0 0
50 nominal 836.402000 836.400800 836.401700 836.400800 836.400850 836.400000 836.400400 1300 0

High carrier frequency, , limit 2120 Hz

-30 nominal 848.800000 848.800450 848.800450 848.800000 848.800450 848.800450 848.800000 0 -450
-20 nominal 848.800000 NA NA NA NA NA 848.801250 1200 0
-10 nominal 848.801250 NA NA NA NA NA 848.800400 0 -850
0 nominal 848.800800 848.801250 848.800800 848.800450 848.800450 848.800450 848.800400 850 0
10 nominal 848.801250 NA NA NA NA NA 848.800850 400 0
20 +15% 848.800400 NA NA NA NA NA 848.800350 50 0
20 nominal 848.800000 NA NA NA NA NA 848.800000* 0 0
20 -15% 848.801250 NA NA NA NA NA 848.800400 850 0
30 nominal 848.800400 NA NA NA NA NA 848.800350 50 0
40 nominal 848.800000 NA NA NA NA NA 848.800625 0 -620
50 nominal 848.800450 848.800450 848.800450 848.800000 848.800450 848.801650 848.800450 1200 0

* - Reference frequency

Reference numbers of test equipment used
[ HLo278 | HL0493 | HL1097 | HL1204 | HL1653 |

Full description is given in Appendix A.
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Test specification: Section 24.232, Peak output power

Test procedure: FCC part 24, Section 24.232

Test mode: Compliance e

Date & Time: 11/4/2005 3:46:51 PM Verdict: PASS
Temperature: 22°C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

8 Transmitter tests according to 47CFR part 24 requirements

8.1 Peak output power

8.1.1 General

This test was performed to measure the peak output power at RF antenna connector. Specification test limits are
given in Table 8.1.1.

Table 8.1.1 Peak output power limits

Maximum peak output power
W dBm
1850 - 1910 2.0 33.0

Assigned frequency range, MHz

8.1.2  Test procedure

8.1.2.1 The EUT was set up as shown in Figure 8.1.1, energized and its proper operation was checked.
8.1.2.2 The EUT was adjusted to produce maximum available to the end user RF output power.
8.1.2.3 The peak output power was measured with spectrum analyzer as provided in Table 8.1.2 and associated plots.

Figure 8.1.1 Peak output power test setup

Spectrum

EUT »  Attenuator »>
analyzer
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.232, Peak output power

Test procedure:

FCC part 24, Section 24.232

Test mode:

Compliance

Date & Time:

Verdict: PASS

11/4/2005 3:46:51 PM

Temperature: 22°C

Air Pressure: 1012 hPa

Relative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

OPERATING FREQUENCY RANGE:

Table 8.1.2 Peak output power test results

1850 - 1910 MHz

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 2000 kHz

VIDEO BANDWIDTH: 3000 kHz

MODULATION: FSK

MODULATING SIGNAL: PRBS

BIT RATE: 270 kbps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

f el e Spectrum_ External Cable loss, RF output Limit, Margin, .
requency, | analyzer reading, - Verdict
MHz dBm attenuation, dB dB power, dBm dBm dB

1850.2 30.13 Included Included 30.13 33.00 -2.87 Pass
1880.0 30.17 Included Included 30.17 33.00 -2.83 Pass
1909.8 30.00 Included Included 30.00 33.00 -3.00 Pass

Reference numbers of test equipment used

[ HL 1424

| HL2524 |

HL 2634 |

Full description is given in Appendix A.

Plot 8.1.1 Peak output power test results at low frequency

ATTEN Z0dE HER
EL  30.1dEm 104E/

30.13dBm
1.85000GH=

<
/ AN

CENTER 1.85020GHE SPL
*REW Z.0MH= WEI 3.0MH= WP

Z0.00MH=z
50. Ots
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.232, Peak output power

Test procedure:

FCC part 24, Section 24.232

Test mode: Compliance e
Date & Time: 11/4/2005 3:46:51 PM Verdict: PASS
Temperature: 22°C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

Plot 8.1.2 Peak output power test results at mid frequency

ATTEN Z0dE HER 30.17dEBm
RL  30.ZdBm 10dEe/ 1.588003GHe

. / \

R
CENTER 1.88000CGH= SPAN 20.00MH=
*REW Z.0MH=z VEW 3.0MH=z AR 50, Om=

Plot 8.1.3 Peak output power test results at high frequency

LTTEN Z20dE HEER 30.00dEm
RL  30.ZdBm 10dE/ 1.90957GHz

CENTER 1.90980GHz AP AN Z0.00MH=
*REW Z.0NHz VEW 3.0MH=z SWP S0, Oms

Page 65 of 153



[ Report ID: MOTRAD_FCC.16719_revl.doc
w Date of Issue: November 2005

HINMLCN LR EATORILS
Test specification: Section 24.238(b), Occupied bandwidth
Test procedure: FCC part 24, Section 24.238
Test mode: Compliance -
Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC
Remarks:
8.2 Occupied bandwidth test
8.2.1 General

This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table

8.2.1

Table 8.2.1 Occupied bandwidth limits
Assigned frequency, MHz Modulation envelope reference points*, dBc
1850 — 1910 26

* - Modulation envelope reference points are provided in terms of attenuation below the unmodulated carrier.
8.2.2  Test procedure
8.2.2.1 The EUT was set up as shown in Figure 8.2.1, energized and its proper operation was checked.
8.2.2.2 The EUT was set to transmit the unmodulated carrier and the reference peak power level was measured.
8.2.2.3 The EUT was set to transmit the normally modulated carrier.
8.2.2.4 The transmitter occupied bandwidth was measured with spectrum analyzer as a frequency delta between the

reference points on modulation envelope and the results provided in Table 8.2.2 and the associated plots.

Figure 8.2.1 Occupied bandwidth test setup

Spectrum
EUT »  Attenuator >
Antenna output analyzer
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Test specification: Section 24.238(b), Occupied bandwidth

Test procedure: FCC part 24, Section 24.238

Test mode: Compliance -

Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC
Remarks:

Table 8.2.2 Occupied bandwidth test results

DETECTOR USED: Peak hold

RESOLUTION BANDWIDTH: 3 kHz

VIDEO BANDWIDTH: 10 kHz

MODULATION ENVELOPE REFERENCE POINTS: 26 dBc

MODULATION: FSK

MODULATING SIGNAL: PRBS

BIT RATE: 270 kbps

Carrier frequency, MHz HONET ref&r:;lce point, Ll ref'a:;ce point, Occupied bandwidth, kHz

1850.2 1850.062 1850.338 276
1880.0 1879.863 1880.140 277
1909.8 1909.660 1909.933 273

Reference numbers of test equipment used
[ HL1424 | HL2399 | HL2524 ]
Full description is given in Appendix A.
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Test specification: Section 24.238(b), Occupied bandwidth

Test procedure: FCC part 24, Section 24.238

Test mode: Compliance -

Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC
Remarks:

Plot 8.2.1 Occupied bandwidth test result at low frequency, reference level

ATTEN Z0dE HER 30.13dEBm
EL  30.1dEm 104E/ 1.85000GH=

<
/ AN

CENTER 1.85020GHE SPL Z0.00NHz
*REW Z.0MH= WEI 3.0MH= WP 50. Oms

Plot 8.2.2 Occupied bandwidth test result at low frequency, lower reference point

ATTEN  20dB MKR  Z.96dBm
EL  30.1dHm 10dB/ 1.850062GHz
miln ‘_.\._"'W'luu
DISFLAY LINE Y i
o EXE" =3 i N

e '

i T N R
CENTEER 1.5502005H= SPAN 1.000MH=
*REW 3.0kH=z WEI 10kH= *AWP 1.00=sec
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238(b), Occupied bandwidth

Test procedure:

FCC part 24, Section 24.238

Test mode: Compliance -
Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC

Remarks:

Plot 8.2.3 Occupied bandwidth test result at low frequency, higher reference point

ATTEN  20dB MER 2 .06dBm
RL  30.1dBm 10dE/ 1.B503358CH
D
DIEPLAT LINE 7 i
o L s tEm i LN

o T MY
CENTEER 1.5530200CGHez SPAN 1.000MH=z
*REW 3.0kH= WE 10kH= FEWE 1.00see

Plot 8.2.4 Occupied bandwidth test result at mid frequency, reference level

LTTEN Z20dE HEER 30.17dBm
RL  30.ZdBm 10dE/ 1.88003GH=

. / A\

E
CENTER 1.88000GHz APAN 20.00MH=z
*REW Z.0MH=z VEW 3.0MH=z AR 50, Om=
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Test specification: Section 24.238(b), Occupied bandwidth

Test procedure: FCC part 24, Section 24.238

Test mode: Compliance -

Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC
Remarks:

Plot 8.2.5 Occupied bandwidth test result at mid frequency, lower reference point

LTTEN 20dE MKR  2.34dEm
REL  50.ZdBm 10dE/ 1.879863GHz
b i
MW "I"th
DISPLAT L INK i &
o L LBt Fil *y

EN

CENTER 1.8380000GH= AP AN 1.000MH=
*REW 3.0kHz VEW 10kHz *IAWP 1.00zec

Plot 8.2.6 Occupied bandwidth test result at mid frequency, higher reference point

LTTEN 20dE MKR  3.50dEm
REL  50.ZdBm 10dE/ 1.880140GH=
b i
MW "I"th
DISPLAT L INK i L
o L LBt Fil i

EN

CENTER 1.8380000GH= AP AN 1.000MH=
*REW 3.0kHz VEW 10kHz *IAWP 1.00zec
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Test specification: Section 24.238(b), Occupied bandwidth

Test procedure: FCC part 24, Section 24.238

Test mode: Compliance -

Date & Time: 10/20/2005 9:39:03 AM Verdict: PASS
Temperature: 23°C Air Pressure: 1007 hPa Relative Humidity: 40% | Power Supply: 4V DC
Remarks:

Plot 8.2.7 Occupied bandwidth test result at high frequency, reference level

ATTEN Z0dE HER 30.00dEBm
RL  30.ZdBm 10dEe/ 1.30957GHe

CENTER 1.90980GH= SPAN Z20.00MH=
*REW Z.0NHz VEW 3.0MH=z SWP S0, Oms

Plot 8.2.8 Occupied bandwidth test result at high frequency, lower reference point

LTTEN  20dB MER  Z.34dBm

EL  30.2dBm 10dE/ 1.909660GH
I'“-II-J

DISFLALY LINg M "y

i ] EN a2 fd ™

il M,

CENTER 1.909800GH= AP AN 1.000MH=
*REW 3.0kHz VEW 10kHz *IAWP 1.00zec
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Date of Issue: November 2005

Test specification:

Section 24.238(b), Occupied bandwidth

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 9:39:03 AM

Verdict:

PASS

Temperature: 23°C

Air Pressure: 1007 hPa

Relative Humidity: 40%

| Power Supply: 4V DC

Remarks:

Plot 8.2.9 Occupied bandwidth test result at high frequency, higher reference point

ATTEN z20dB

HEE 3. 50cEBw

RL 30,2dBm 10dE/S 1.909233GHz
1
TISTLAT P i
o [t e P M
o e

: i 4

[t

CENTER 1.9029800GHz SPAN 1.000MH=z
*REW 3.0kH=z VEW 10kH=Z *EWP 1.003ec

Plot 8.2.10 Bandedge emission measurements in 1849 - 1850 MHz range at low carrier frequency

ATTEN 10dE NER -14.00dEm
EL OclBra 10dES 1.549962GHz
DISPLAY LINH
-13. liz3 i)
bl
. i

STLRT 1.549000GH=
TREW 3.0kHz WEW

10kHz SWE

STOP 1.550000GHE
280ms

Plot 8.2.11 Bandedge emission measurements in 1910 - 1911 MHz range at high carrier frequency

*LTTEM 10dB NER —14.50dBm
RL  0OdEm 10dE/ 1.910023GH=
DISPLLY LINK
el [Eixa
)
h\ﬁ.‘-
W |
B ot
RCERNCY (ST S Sl
START 1.910000GH= STOP 1.911000GH=
FREW 3.0kHz VEW 10kHz ISP Za0ms

For bandedge emissions measurement procedure refer to section 8.3.
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Test specification: Section 24.238, Spurious emission at antenna terminal

Test procedure: FCC part 24, Section 24.238

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

8.3 Spurious emissions at RF antenna connector test

8.3.1 General

This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given

in Table 8.3.1.

Table 8.3.1 Spurious emission limits

Frequency, MHz

Attenuation below carrier, dBc

ERP of spurious, dBm

0.009 — 10" harmonic*

43+10logP*

-13.0

8.3.2  Test procedure

8.3.2.1 The EUT was set up as shown in Figure 8.3.1, energized and its proper operation was checked.
8.3.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
8.3.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 8.3.2 and associated plots.

EUT

Figure 8.3.1 Spurious emission test setup

Spectrum

»  Attenuator

analyzer
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Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Table 8.3.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

1850 - 1910 MHz

0.009 — 20000 MHz

Peak

= Resolution bandwidth
FSK

PRBS

270 kbps

Maximum

30.13 dBm at low frequency
30.17 dBm at mid frequency
30.00 dBm at high frequency

; Spurious Attenuation - ;
Frei/lljﬁgcy, SA rdeélr?]mg, Atter;léator, Cabl;:BIoss, RI?HV;/, e el e LcllrS::t Mzrgln, Verdict
dBm dBc
Low carrier frequency
3700.32 -43.33 Included Included 1000 -43.33 73.46 43.13 30.33 Pass
5550.45 -47.00 Included Included 1000 -47.00 7713 43.13 34.00 Pass
7400.70 -43.50 Included Included 1000 -43.50 73.63 43.13 30.50 Pass
9250.87 -40.67 Included Included 1000 -40.67 70.80 43.13 27.67 Pass
11100.77 -31.17 Included Included 1000 -31.17 61.30 43.13 18.17 Pass
14800.73 -39.17 Included Included 1000 -39.17 69.30 43.13 26.17 Pass
Mid carrier frequency
3760.07 -43.83 Included Included 1000 -43.83 74.00 43.17 30.83 Pass
5639.53 -48.67 Included Included 1000 -48.67 78.84 43.17 35.67 Pass
7519.75 -44.00 Included Included 1000 -44.00 7417 43.17 31.00 Pass
9399.60 -39.33 Included Included 1000 -39.33 69.50 43.17 26.33 Pass
11279.60 -29.83 Included Included 1000 -29.83 60.00 43.17 16.83 Pass
15039.65 -37.00 Included Included 1000 -37.00 67.17 43.17 24.00 Pass
High carrier frequency
3819.25 -44.67 Included Included 1000 -44.67 74.67 43.00 31.67 Pass
5729.40 -38.17 Included Included 1000 -38.17 68.17 43.00 25.17 Pass
7638.85 -44.17 Included Included 1000 -44.17 74.17 43.00 31.17 Pass
9549.07 -40.67 Included Included 1000 -40.67 70.67 43.00 27.67 Pass
11458.35 -33.50 Included Included 1000 -33.50 63.50 43.00 20.50 Pass
15278.92 -37.33 Included Included 1000 -37.33 37.33 13.00 24.33 Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used

[ HL1424 | HL2254 | HL2524 |

Full description is given in Appendix A.
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Test specification: Section 24.238, Spurious emission at antenna terminal

Test procedure: FCC part 24, Section 24.238

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 8.3.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency
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Report ID: MOTRAD_FCC.16719_revl.doc
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Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict: PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Test specification: Section 24.238, Spurious emission at antenna terminal

Test procedure: FCC part 24, Section 24.238

Test mode: Compliance -

Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 8.3.5 Spurious emission measurements in 0.15 - 30.0 MHz range at mid carrier frequency
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Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict: PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.7 Spurious emission measurements in 30.0 - 1000 MHz range at low carrier frequency

*ATTEN 10dB MER  -54.67dEm
REL  OdBm 10dE/ 685, 6MHz
DISFLAY LINY
G dfEm
D
" 5
ittty Hhasboy-Hiaph v b ettt sl
STLRT 30.0HHz STOP  1.0000GHZ
*REW  100kHz VEW  300kHz SWP 250ws

Plot 8.3.8 Spurious emission measurements in 30.0 - 1000 MHz range at mid carrier frequency

*ATTEN 10dE HER -54.53dEm
EL  OdEm 10dE/ 466.5MHz
DISFLAY LINE
-13. =l
il
E
ettty ool e Ak Ailepreylpbronitoc ettty
START 30.0MH=Z STOP 1.0000GHE
*REW 100kH=z VEW 300kH=z S0P Z50ms
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Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.9 Spurious emission measurements in 30.0 - 1000 MHz range at high carrier frequency

*ATTEN 10dE HER -53.50dEm
EL  OdEm 10dE/ S09.5MH=
DISFLAY LINH
akslo clEm
il
" i
| taditonds W n T PPRTI P ! Ak
STALRT 30.0HHz STOF 1.0000GHz
*REW 100kH=z VEW 300kH=z S0P Z50ms

Plot 8.3.10 Spurious emission measurements in 1000 - 1845 MHz range at low carrier frequency

*LTTEN 10dE HER —-35.50dEm
EL  OdBm 10dE/ 1.5450GHz
DISFLAY LINE
Ao B
o
R i Lo L TEE SR R B bt e
R
START 1.0000GHz STOFR 1.5450GHz
*RET 1.0MH=z VEW  3.0MH=z =0 50, Oz
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.11 Spurious emission measurements in 1845 - 1849 MHz range at low carrier frequency

*ATTEN 10dB MER —46.,33dBm
EL OdBrn 10dE/ 1.848893GH=

I

R .\‘MJL

Latapred

L L, A T Ml
START 1.845000GH= STOR 1.849000GH=

*RETW 10kH= VEW 30kH= WP 100m=

Note: Psignal = Psa reading *+ 10109(1MHz/RBW) = -46.33 + 10l0g(100)=-46.33+20=-26.33 dBm

Limit =-13 dBm
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.12 Spurious emission measurements in 1000 - 1849 MHz range at mid carrier frequency

*ATTEN 10dE HER —44.,33dEm
EL  OdEm 10dE/ 1.1951GHez

DISPLAY LINE
akslo clEm

. s o e .
R
START 1.0000GHz 3TOP 1.58490GH=z
*RETW 1.0MH=z VET 3.0MH=z =1 50, Oms

Plot 8.3.13 Spurious emission measurements in 1000 - 1849 MHz range at high carrier frequency

*ATTEN 10dE HER -44.53dEm
EL  OdEm 10dE/ 1.1641GHz

DISFLAY LINE
aElo clEm

START 1.0000GHE STOP 1.8490GHE
*REW 1.0HH=z VEW 3.0HMH=z S0P 50. Oms
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Date & Time:

Compliance .
10/20/2005 4:03:01 PM Verdict: PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

Plot 8.3.14 Spurious emission measurements in 1849 - 1850 MHz range at low carrier frequency

ATTEN 10dE HEER. —14.00dEm
EL OdErm 10dE/ 1.549932GHz
DISPLLY LIMNE
calE] 5 B
I
M“’
Bt patrub]

STLRT 1.549000GHz STOP 1.550000GHE
*REW 3.0kHz WVEW 10kH=z SWP Z80ms

Plot 8.3.15 Spurious emission measurements in 1910 - 1911 MHz range at high carrier frequency

*LTTEN 10dB MER  -14.50dEm
RL  OdBm 10dE/ 1.910023GHz
ik 3553 g LINH
o B
D o
R o "
MW\W‘NL T
START  1.910000GHz STOP  1.911000GHz
*REW  3.0kHz VEW  10kHz SWP  280ms
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity:

46 % | Power Supply: 4 VDC

Remarks:

Plot 8.3.16 Spurious emission measurements in 1911 - 5000 MHz range at low carrier frequency

*ATTEN 10dE HER -41.53dEm
EL  OdEm 104E/ 3.703GHE
DISFLAY LINH
akslo clEm
il
o " MLt " .‘_vw_,f \ b

STALRT 1.5911GHz
*REW 1.0HH=z VEW

STOF 5.000GHz

3.0HMH=z S0P 39

. Oms

Plot 8.3.17 Spurious emission measurements in 1911 - 5000 MHz range at mid carrier frequency

*ATTEN 10dE

HER -43.33dEm

EL  OdEm 10dE/ 3.193GH=z
DISPLLY LINE
ek o B
I
Lo rot A Ak Y i metebermt i N st
23
START 1.911GHz STOF S.000GH=Z
*RETW 1.0MH=z VET 3.0MH=z =1 62 . Oms
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.18 Spurious emission measurements in 1911 - 1915 MHz range at high carrier frequency

*ATTEN 10dE

RL  OdEm 104E/

HER —46.50dEm
1.911220GH=

o [ WMWWMWMWWM

STLRT 1.911000GHz
*REW 10kHz VBT

30kHz =a

STOP 1.915000GHz
100mws

Note: Psignal = Psa reading *+ 10109(1MHz/RBW) = -46.50 + 10l0g(100)=-46.50+20=-26.50 dBm

Limit = -13 dBm
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.19 Spurious emission measurements in 1915 - 5000 MHz range at high carrier frequency

*ALTTEN 10dE HER  -40, 50dEm
RL  OcdBm 10dB/ 1.915GH=z
DISFLAY LINK
-13. il
o
oot Aottt Pirehge Pkttt b et dbede
R
START 1.915GHz STOFP 5.000GHz
*REW 1.0MHz VEW  3.0MH=z SR 62 . Omz

Plot 8.3.20 Spurious emission measurements in 5000 - 20000 MHz range at low carrier frequency

ATTEN 10dE MER -31.50dEm
EL  OdEm 10dE/ 11.10GH=
DISPLLY LINE
ek o B
I
PN NEPU. V% S P M e "
renpite]
23
START 5.00GH= STOF Z0.00GH=z
*RETW 1.0MH=z VET 3.0MH=z =1 300m=
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Report ID: MOTRAD_FCC.16719_revl.doc

[
iw Date of Issue: November 2005
HINMLCN LR EATORILS
Test specification: Section 24.238, Spurious emission at antenna terminal
Test procedure: FCC part 24, Section 24.238
Test mode: Compliance -
Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1012 hPa Relative Humidity: 46 % | Power Supply: 4 VDC
Remarks:

Plot 8.3.21 Spurious emission measurements in 5000 - 20000 MHz range at mid carrier frequency

ATTEN 10dE MER —30.00dBm
RL OdErmn 104E/ 11.25GH=
DISFLAY LINK
ke o iz
il
S - PVESC SO L N STENPRON PR
Lot
E
START 5.00GH=z STOP Z0.00GH=z
*REW 1.0MH= VEW 3.0MH=z SWP 300ms

Plot 8.3.22 Spurious emission measurements in 5000 - 20000 MHz range at high carrier frequency

LTTEN 10dE HER -33.50dEm
EL  OdEm 10dE/ 11.45GH=z

DISFLAY LINE
aElo clEm

I
| & I P S Y bt ) bty ]
T ol SRt e e
23
START 5.00GH= STOF Z0.00GH=z
*RETW 1.0MH=z VET 3.0MH=z =1 300m=
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.23 Conducted spurious emission measurements at the 2"! harmonic of low carrier frequency

*ATTEN 0dE HER -43.33dEm
EL  OdEm 10dE/ 3.70032GHz

DISPLAY LINE
akslo clEm

E I P I Tt ool ot
CENTER 3.70040GH=z SPAN 10.00MH=
*REW 1.0MH= VEW 3.0MH=z SWP 50, Oms

Plot 8.3.24 Conducted spurious emission measurements at the 2"! harmonic of mid carrier frequency

*ATTEN 0dE HER -43.53dEm
EL  OdEm 10dE/ 3.76007GHE

DISFLAY LINE
aElo clEm

13— e A ot
CENTEE 3.76000GHE SPAN 10.00MH=z
*REW  1.0MHz VEW  3.0MHz SWP  50.0ms
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.25 Conducted spurious emission measurements at the 2"" harmonic of high carrier frequency

*ATTEN 0dE HER —44. 67dEm
EL  OdEm 10dE/ 3.81925GHe

DISPLAY LINE
akslo clEm

[,

E Lo, T e Lk
CENTEER 3.81960GHz SPL 10.00MH=

*REW 1.0HH=z VEW 3.0HMH=z S0P 50. Oms

Plot 8.3.26 Conducted spurious emission measurements at the 3" harmonic of low carrier frequency

*ATTEN 0dE HER -47.00dEm
EL  OdEm 10dE/ 5.55045GHz

DISFLAY LINE
aElo clEm

F-trintg
E Wsirgaliot [t -
CENTEE 5.55060GHE SPAN 10.00MH=z
*REW 1.0HH=z VEW 3.0HMH=z S0P 50. Oms
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure: FCC part 24, Section 24.238
Test mode: Compliance -
Date & Time: 10/20/2005 4:03:01 PM Verdict: PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Re

lative Humidity: 46 % | Power Supply: 4 VDC

Remarks:

Plot 8.3.27 Conducted spurious emission measurements at the 3" harmonic of mid carrier frequency

*ATTEN 0dE MER —45. 67dEm
EL OdEm 104E/ 5.63953GHz
DISFLAY LINE
cale] 5 B
o
i
B ot FITY g - L A
CENTER 5.840005Hz SPAN 10.00MHz
*RETW 1.0MH=z VET 3.0MH=z =1 50, Oms

Plot 8.3.28 Conducted spurious emission measurements at the 3" harmonic of high carrier frequency

*ATTEN

0dE

HER -38.17dEm

RL OdErmn 104E/ 5.72940GHz
DISPLAY LINE
—13. B
o
[ T
]
R L, ) I B YT R
CENTER 5.72940GHz SPAN  10.00MHZ
*REW 1.0MH= VEW 3.0MH=z SWP 50, Oms
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission

at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict: PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.29 Conducted spurious emission measurements at the 4™ harmonic of low carrier frequency

*ATTEN 0dE HER
EL  OdEm 10dE/

-43 . 50dEm

7.40070GHz

DISPLAY LINE
akslo clEm

CENTEER
*REW 1.0HH=z VEW 3.0HMH=z

7.40080GHz SPL

10.00MH=
S0P 50. Oms

Plot 8.3.30 Conducted spurious emission measurements at the 4™ harmonic of mid carrier frequency

*ATTEN 0dE HER
EL  OdEm 10dE/

—44 . 00dEm

7.51975GHz

DISFLAY LINE
aElo clEm

CENTEER
*REW 1.0HH=z VEW 3.0HMH=z

7.52000GHE SPAN

10.00MHz
S0P 50. Oms
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.31 Conducted spurious emission measurements at the 4™ harmonic of high carrier frequency

*ATTEN 0dE HER —44 ., 17dEm
EL  OdEm 10dE/ 7.63855GHe

DISPLAY LINE
akslo clEm

Mrm WWMWJ\ e e
E
CENTER 7.63920GHz SPAN 10.00MH=
*REW 1.0MH= VEW 3.0MH=z SWP 50, Oms

Plot 8.3.32 Conducted spurious emission measurements at the 5" harmonic of low carrier frequency

*ATTEN 0dE HER —40. 67dEm
EL  OdEm 10dE/ 9.Z5087GHz

DISFLAY LINE
T

ek o cE:
I
=]
- ] [, - "
23
CENTEE 9.EZ5100GH= SPAN 10.00MH=z
*RETW 1.0MH=z VET 3.0MH=z =1 50, Oms
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.33 Conducted spurious emission measurements at the 5" harmonic of mid carrier frequency

*ATTEN 0dE HER -39.33dEm
EL  OdEm 10dE/ 9.39960GHz

DISPLAY LINE
akslo clEm

w’f/ \‘m
R
CENTER 9.40000GH=z SPAN 10.00MH=
*REW 1.0MH= VEW 3.0MH=z SWP 50, Oms

Plot 8.3.34 Conducted spurious emission measurements at the 5" harmonic of high carrier frequency

*ATTEN 0dE HER —40. 67dEm
EL  OdEm 10dE/ 9. 54907GHz

DISFLAY LINE
aElo clEm

,,H“”"JM '““‘\-\.M
B oy Tl
CENTEE 9. 54900GHE SPAN 10.00MH=z
*REW 1.0HH=z VEW 3.0HMH=z S0P 50. Oms
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!w Report ID: MOTRAD_FCC.16719_revl.doc

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.35 Conducted spurious emission measurements at the 6" harmonic of low carrier frequency

LTTEN 10dE

EL  OdEm 10dE/

HER -31.17dEm
11.10077GH=

DISPLAY LINE
akslo clEm

CENTEER 11.101z20GH=
*REW 1.0HH=z VEW

SPL 10.00MH=

3.0HMH=z S0P 50. Oms

Plot 8.3.36 Conducted spurious emission measurements at the 6" harmonic of mid carrier frequency

LTTEN 10dE

HER -Z9.53dEm

EL  OdBm 10dB/ 11.27960GHz
DISFLAY LINH
-13. =l
D ,m"f W\“‘m
R
CENTER 11.28000GHE SPAN 10.00MHz
*REW  1.0MHz VEW  3.0MHz SWP 50, 0ms
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict: PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.37 Conducted spurious emission measurements at the 6" harmonic of high carrier frequency

*ATTEN OdE MER —-33.50dBm
RL OdErmn 104E/ 11.45835GH=
DISFLAY LINK
ke o iz
L ==
=1 T
m’f “\ﬁ“"-«
E
CENTER 11.455350GH= SPAN 10.00MH=

*REW 1.0HH=z VEW

3.0HMH=z

S0P 50. Oms

Plot 8.3.38 Conducted spurious emission measurements at the 7" harmonic of low carrier frequency

*ATTEN 0dE MER -47. 67dEm
EL  OdEm 104E/ 12.95177GH=
DISPLLY LINE
ek o B
I
P " " Fptedd nn Ay
23
CENTEE 12 .95140GH= SPAN 10.00MH=z
*RETW 1.0MH=z VET 3.0MH=z =1 50, Oms
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Date & Time:

Compliance .
10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.39 Conducted spurious emission measurements at the 7" harmonic of mid carrier frequency

*ATTEN 0dE HER -47. 50dEm
EL  OdEm 10dE/ 13.15962GHz

DISPLAY LINE
akslo clEm

R
CENTEER 13.16000GH=z SPL 10.00MH=
*REW 1.0HH=z VEW 3.0HMH=z S0P 50. Oms

Plot 8.3.40 Conducted spurious emission measurements at the 7" harmonic of high carrier frequency

*ATTEN 0dE HER —46. 00dEm
EL  OdEm 10dE/ 13.37287GHz

DISFLAY LINE
aElo clEm

CENTER 13.36860GHE SPAN 10.00MHz
*REW 1.0HH=z VEW 3.0HMH=z S0P 50. Oms
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.41 Conducted spurious emission measurements at the 8" harmonic of low carrier frequency

*ATTEN 0dE HER -359.17dEm
EL  OdEm 10dE/ 14.50073GHz

DISPLAY LINE
akslo clEm

MMM.WMMWM [, 4
R

CENTER 14.80160GH= SPAN 10.00MH=z
*RET 1.0MH=z VEW  3.0MH=z =0 50, Oz

Plot 8.3.42 Conducted spurious emission measurements at the 8™ harmonic of mid carrier frequency

*ATTEN 0dE MER -37.00dEm
EL  OdEm 104E/ 15.03965GHz
DISPLLY LINE
ek o B
I
—
ot M "~ A
23
CENTEE 15.04000GHE SPAN 10.00MH=z
*RETW 1.0MH=z VET 3.0MH=z =1 50, Oms
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM

Verdict: PASS

Temperature: 22 °C

Air Pressure: 1012 hPa

Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.43 Conducted spurious emission measurements at the 8" harmonic of high carrier frequency

*ATTEN 0dE
EL  OdEm

10dE/

HER -37.33dEm

15.275892GHz

DISPLAY

LINE
akslo clEm

CENTEER
*REW

15.27540GH=z
1.0HH=z VEW

3.0HMH=z

SPL
S0P

10.00MHz
50. Oms

Plot 8.3.44 Conducted spurious emission measurements at the 9" harmonic of low carrier frequency

*ATTEN OdE MER  -45.17dBm
EL  OdBm 104E/ 16.645337GHz
DISPLAY LINH
-13. =l
il
i Pt At |
R
CENTER 1l6.65180GHE SPAN 10.00MHz
*REW 1.0MH=z WEW  3.0MHz 3P 50. Oms
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.45 Conducted spurious emission measurements at the 9" harmonic of mid carrier frequency

*ATTEN 0dE HER —44 . 50dEm
EL  OdEm 10dE/ 16.91947GHz

DISPLAY LINE
akslo clEm

n - A%»«ﬂxﬂm-m«w o
R
CENTER 16.92000GHz SPAN 10.00MHz
*RETW 1.0MH=z VET 3.0MH=z =1 50, Oms

Plot 8.3.46 Conducted spurious emission measurements at the 9" harmonic of high carrier frequency

*ATTEN 0dE HER —44 . 50dEm
EL  OdEm 10dE/ 17.18767GHz

DISFLAY LINE
aElo clEm

frdrnpirensy My \J“’ﬁ" ot L L SRTRIR IESIFRRE RS bt
R

CENTEE 17.185820GH= SPAN 10.00MH=z
*RET 1.0MH=z VEW  3.0MH=z =0 50, Oz
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.47 Conducted spurious emission measurements at the 10" harmonic of low carrier frequency

*ATTEN 0dE HER —46. 50dEm
EL  OdEm 10dE/ 15.50240GH=

DISPLAY LINE
akslo clEm

frssmanma iy h WMWM
R

CENTER 15.50200GH=z SPAN 10.00MHz
*RETW 1.0MH=z VET 3.0MH=z =1 50, Oms

Plot 8.3.48 Conducted spurious emission measurements at the 10" harmonic of mid carrier frequency

*ATTEN 0dE HER —46. 50dEm
EL  OdEm 10dE/ 15.580002GH=

DISFLAY LINE
aElo clEm

it b Aol Ao, bk _——
R

CENTER 1&.50000GHE SPAN 10.00MHz
*REW 1.0MHz VEW 3.0MHz SR 50, Omz
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Date of Issue: November 2005

Test specification:

Section 24.238, Spurious emission at antenna terminal

Test procedure:

FCC part 24, Section 24.238

Test mode:

Compliance

Date & Time:

10/20/2005 4:03:01 PM Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1012 hPa Relative Humidity: 46 %

| Power Supply: 4 VDC

Remarks:

Plot 8.3.49 Conducted spurious emission measurements at the 10" harmonic of high carrier frequency

*LTTEN 0dE HEER —45. 50dErm
EL  OdBEm 10dE/ 19.08723GHz

DISPLAY LINE
aEs]o clEm

o T bttt K1 I )

R
CENTEER 159.09500GH=z SPLN 10.00HH=z
*REW 1.0HH=z VEW 3.0HMH=z SWEP 50. Ows
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Test specification: Section 24.238, Radiated spurious emissions

Test procedure: Public notice DA 00-705
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8.4  Field strength of spurious emissions

8.4.1 General

This test was performed to measure field strength of spurious emissions from the EUT. Specification test limit is
given in Table 8.4.1.

Table 8.4.1 Radiated spurious emissions limits

Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB(uV/m)**
0.009 — 10" harmonic 43+10logP* -13 84.4

* - P is transmitter output power in Watts.

** - Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters.

8.4.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
8.4.2.1 The EUT was set up as shown inFigure 8.4.1, energized and the performance check was conducted.

8.4.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.

8.4.2.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.

8.4.3  Test procedure for spurious emission field strength measurements above 30 MHz
8.4.3.1 The EUT was set up as shown inFigure 8.4.2, energized and the performance check was conducted.

8.4.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.

8.4.3.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
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Figure 8.4.1 Setup for spurious emission field strength measurements below 30 MHz
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table
_ ——— —
- £
g Flush 2
2 mounted
ble
turn tal Ground plane
zzzZ i
Auxilliary Power zﬁ:f;;;rr? —
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Figure 8.4.2 Setup for spurious emission field strength measurements above 30 MHz
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Table 8.4.2 Field strength of emissions

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:

MODULATION:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

DETECTOR USED:
TEST ANTENNA TYPE:

1850 - 1910 MHz

0.009 — 20000 MHz

3m

Unmodulated

100 %

Maximum

30.13 dBm at low carrier frequency
30.17 dBm at mid carrier frequency
30.00 dBm at high carrier frequency
Peak

Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
Double ridged guide (1000 MHz — 18000 MHz)
Standard gain horn (above 18 GHz)

Field strength of o . .
Frequency, MHz spurious, Ml Margin, dB Alnt_enn_a Antenna height, Qnmuth;
dB(uv/m) dB(uV/m) polarization m egrees
No spurious emissions were found

*- EUT front panel refers to 0 degrees position of turntable.

**~ Margin = Attenuation below carrier — specification limit.

Reference numbers of test equipment used
HL 0410 HL 0446 HL 0521 HL 0589 HL 0592 HL 0593 HL 0594 HL 0604
HL 0768 HL 1200 HL 1424 HL 1942 HL 1947 HL 1984 HL 2009 HL 2259
HL 2260 HL 2387 HL 2399

Full description is given in Appendix A.
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Plot 8.4.1 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

[@3]18:36:23 OCT 17, PABS

RLTV DET: PERE
MEAS DET: PEAK QP AWG

MR 3.7 kHz
EA.36 dBuWsm
L0G  REF 78.8 dBulsm FRERHP 0N
18
dB~s
HATH
A dE Uty
i T
MﬂﬂPW$thW bt Lt
R T o
VA SE
SCFC
ACORR

3T0F 138.8 kHz
AUG BW 3AB Hr SHP 18,3 sec

START 3.8 LHz
RL #1F BW C@B Hr

Plot 8.4.2 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(@) 18:44:44 OCT 17, 2485

RCTY DET: PERK

MEAS DET: FEAK QF AUG
HER 1B.3 kHr
EA.47 dBulsm

FRERHF 0N

LOG  REF 7d.8 dEplsm
1

@ db e

3T0F 138.8 kHz
AUG BW 3AB Hr SHP 18,3 sec

START 3.8 LkHz
RL #1F BW C@B Hr
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Plot 8.4.3 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

Semi anechoic chamber

TEST SITE:
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical

[@3]18:58:51 OCT 17, PABS

LOG  REF 7@.8 dEplsm

RLTV DET: PERE

MEAS DET: PEAK QP AWG

HER_18.

1 kHz

ER.77 dBulim

FRERHP 0N

18
dB~s

1ATH
8 dB et e

VR 5B

3L
RCORR

START 3.8 LHz
RL #1F BW C@B Hr

3T0F 138.8 kHz

AUG BW 3AB Hr SHF 18,3

SEC

Plot 8.4.4 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

Semi anechoic chamber

TEST SITE:
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical

(@) 18:27:09 OCT 17, 2485

RCTV DET: PERK

MEAS DET: FERK QP AUG

MeR 1EA kHz
56.97 dBplim
LOG  REF 78.8 dEpVsm FREANF 0N
1B
dB/
H#RATH
@ ok X‘NM )
g
b,
VR 3B ot
30 OFC P dteni i v
ACORR
START 15@ kHz STOF 34.BA MHz
RL #IF BM 3.8 kHr AVG BW 38 kHr SHP .45 s=ec
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Plot 8.4.5 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

Semi anechoic chamber

TEST SITE:
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical

[@3]18:51:@4 OCT 17, PABS

RLTV DET: PERE
MEAS DET: PEAK QP AWG

MR 168 kHz
55,67 dBulsm
LOO  REF 78.8 dBplsn PREAHP 0N
10
dBs
1RTH
B B [
i
=y
MU& -
VR SE i N
5C FC [P
ACORR
STRRT 158 kHz STOF 38,08 MHz
RL ®IF BH 9.B ki: AUD BW 38 kHz SHP 2,93 sec

Plot 8.4.6 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

anechoic chamber

TEST SITE: Semi
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical

[@&]1@:55:55 QCT 17, 2@ES

RCTY DET: PERK

MEAS DET: FEAK QF AUG
MER 178 kHz
56.57 dBulsm

L0G REF 78.8 dBuW/m PRERMP 0N
1B
dB/
HATH
@ di *‘&M
Tt
Uk,
%VWNWVJW
e
VR 5B 1
SCOFL R,
ACORR
START 198 kHz STOF 38.B@ MH:
RL #IF BH 9.8 kHr AUG BW 38 kHr SHF 2. 49 sec
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Plot 8.4.7 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

[@3] 14:46:88 OCT 16, PABS

ACTY DET: PERE

MEAS DOET: PEAK OF AYG
MER 5388.9 MHz
£9.23 dBulsm

LOG REF 6@.8 dBulsm FREAME ON
1B
dB~s [
tATH ]
d de I !
——
. il

VR 5B .
sp Fof T
RCORR

START 38 B MHz 3T0F 1.@@BA COHz
RL IF BW 128 kHr AVG BW 3@B kHz SWP 983 msec

Plot 8.4.8 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

(@) 14:58:24 OCT 1E, 2485

RCTY DET: PERK

MEAS DET: FEAK QF AUG
MER 388.9 MHz
£9.54 dBulsm

LOG  REF BE.B dEuls/m FRERHF 0N
i@

dB~
LATH [

START 38 B MHz 3T0F 1.@ARA COHz
RL IF BW 128 kHr AVG BW 3@B kHz SWP 983 msec
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Plot 8.4.9 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE: Semi
TEST DISTANCE: 3m
ANTENNA POLARIZATION:

anechoic chamber

Vertical and Horizontal

[@3]14:53:3@ OCT 16, PABS

ACTY DET: PERE

MEAS DOET: PEAK OF AYG
MER §42.4 MHz
31,585 dBuWsm

LOG REF 6@.8 dBulsm FREAME ON
1B
dB~s 1
tATH ]
d de I !
&
fhoraira

el MMWM

VR 5B

3L
RCORR

START 3B @ MHz
RL IF BW 128 kHz

3T0F 1.@@BA COHz

AVG BW 388 kHz SHP 383 meec

Plot 8.4.10 Radiated emission measurements from 1000 to 2900 MHz at the low carrier frequency

TEST SITE:

Semi

TEST DISTANCE: 3m

ANTENNA POLARIZATION:

anechoic chamber

Vertical and Horizontal

[@&]15:36:34 OCT 1B, 2@ES

RCTY DET: PERK

MEAS DET: FEAK OF AUG
MER 1,853 OHz
77.95 oBulsm

FRERHF 0N

LOG  REF 7d.8 dEplsm
1

STRART |.@@Q GHz
RL #IF BW 1.8 MHz

3T0F ©.3B@ OHz

BAVG BW 3 MHz SHP 33,8 meec
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Plot 8.4.11 Radiated emission measurements from 1000 to 2900 MHz at the mid carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3m

[@3]15:18: @4 OCT 16, PABS

LOG  REF 7@.8 dEplsm

Vertical and Horizontal

RLTV DET: PERE
MEAS DET: PEAK QP AWG

MER 1.8B4 CHz
B1.77 dBulsm

FRERHP 0N

18
dB~s

HATH

A di

VR 5B

3L
RCORR

START 1.@@Q GHz
RL #IF BW 1.8 MHz

RAVG BM 3 MHz

3TOF £.9B@ CH:z
SHP 33,8 meec

Plot 8.4.12 Radiated emission measurements from 1000 to 2900 MHz at the high carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3m

(@3] 15:13:47 OCT 1E, 2485

Vertical and Horizontal

RCTY DET: PERK
MEAS DET: FERK QP AUG

MER 1,312 CHz
BA.E23 dBulsm

FRERHF 0N

LOG  REF 7d.8 dEplsm
1

STRART |.@@Q GHz
RL #IF BW 1.8 MHz

RAVG BM 3 MHz

STOF £.9B@ CH:z
SHP 33,8 meec
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Plot 8.4.13 Radiated emission measurements from 2900 to 6500 MHz at the low carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3m

Vertical and Horizontal

[@3]15:31:47 OCT 1B, PABS

RLTVW DET:
HEAS DOET:

PERE

FEAK GF AYG
MKR B.471 OH:
53,25 dBuWsm

L0G  REF 78.8 dBulsm FRERHP 0N
18

dBs

HATH

A dE - cterderirnd]

VR 5B

3L
RCORR

START 2.3@80 GHz
RL #IF BW 1.8 MHz

RAVG BM 3 MHz

3TOF E.3BA CHz
SHF 72,8 meec

Plot 8.4.14 Radiated emission measurements from 2900 to 6500 MHz at the mid carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3m

Vertical and Horizontal

[@&]15:22:51 QCT 1B, 2@ES

ACTY DET:
MEAS DET:

PERK

FEAK OF AUG
MER B, 230 COHz
53.16 dBulsm

FRERHF 0N

LOG  REF 7d.8 dEplsm
1

b s

START 2.3080 GHz
RL #IF BW 1.8 MHz

RAVG BM 3 MHz

STOF E.5BA CHz
SHF 72,8 meec
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Plot 8.4.15 Radiated emission measurements from 2900 to 6500 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Semi anechoic chamber

3m

[@3]15:27:89 OCT 16, PABS

LOG  REF 7@.8 dEplsm

Vertical and Horizontal

RLTVW DET:
HEAS DOET:

PERE

FEAK GF AYG
MKR B.437 CHz
53,08 dBuWsm

FRERHP 0N

18
dB~s

HATH
A di

[

VR 5B

3L
RCORR

START 2.3@80 GHz
RL #IF BW 1.8 MHz

RAVG BM 3 MHz

3TOF E.3BA CHz
SHF 72,8 meec

Plot 8.4.16 Radiated emission measurements from 6.5 to 14 GHz at the low carrier frequency

Semi anechoic chamber
3m

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION: Vertical and Horizontal

L EN 0dB

MER 72.17dB

890.0dB,., 10dB, 1
new| an
e
WMWWW

T o
W

START 6&.500GH= STCP 14.000GH

RBW 1.0MH=z VBW 3.0MH=z SWP 50ms
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Plot 8.4.17 Radiated emission measurements from 6.5 to 14 GHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

0dB

Plot 8.4.18 Radiated emission measurements from 6.5 to 14 GHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*ATTEL 0dB MER 4.50dB, .
RL 0.0dB v 10dB, 13
P D .
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Plot 8.4.19 Radiated emission measurements from 14 to 18 GHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:

)dB

Semi anechoic chamber
3m
Vertical and Horizontal

Plot 8.4.20 Radiated emission measurements from 14 to 18 GHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:

ANTENNA POLARIZATION:

0.0d

)dB

S

Semi anechoic chamber
3m
Vertical and Horizontal
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Plot 8.4.21 Radiated emission measurements from 14 to 18 GHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*ATTEN 0dB MER  79.00dB,_
RL 20.04E L v 10dB/ 17
M ..AW‘”“M
™ T S pE i L

Plot 8.4.22 Radiated emission measurements from 18 to 20 GHz at the low carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

B ke T
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Plot 8.4.23 Radiated emission measurements from 18 to 20 GHz at the mid carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

T e o g R Al el LY om

Plot 8.4.24 Radiated emission measurements from 18 to 20 GHz at the high carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
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Plot 8.4.25 Radiated emission measurements at the second harmonic of low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

[@3]17:57:33 OCT 1B, PABS

ACTU DET: PERE
MEAS DOET: PEAK OF AYG
HER 3.78323 COHz
HE.BY dBulsm

LOG  REF GH.B dBuls/m PRERHP DN
1B

dE~s
wATH

I

SPAN 18.B@ MHr
SHF £A.B meec

CENTER 3 7BEYE GHz

L rIF BW 1.8 MHz PAVG BW 3 MHz

Plot 8.4.26 Radiated emission measurements at the second harmonic of mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

[@3]18:21:51 OCT 1B, PABS

ACTU DET: PERE
MEAS DOET: PEAK OF AYG
HER 3.76373 COHz
45,68 dBulim
LOG  REF G@.B dBulsm PRERHP 0N
1B
dBs

LATH
A R oottt froes-sieed VA AP AR . X P

UR 5B
3L FC
ACORR

SPAN 18.B@ MHr
SHF £A.B meec

CENTER 3 FE@BE GHz

L rIF BW 1.8 MHz PAVG BW 3 MHz
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Plot 8.4.27 Radiated emission measurements at the second harmonic of high carrier frequency

TEST SITE:

Semi anechoic chamber
TEST DISTANCE: 3m

[@&]19:31:38 OCT 1E, 2@ES

LOG  REF BH.B dEulsm
1B

RCTU DET:
MEAS DET:

PERK
FEAK OF RAUG

HER 3.81339 OH:z

45.B1 dBplim

FRERNF 0N

dB~

LATH

@ dE [

CENTER 3 B19E@ GHz
L rIF EW 1.8 MHz

RAVG BHM 3 MHz

SFAN 18.B@ MHr
SWF £A.B msec

Plot 8.4.28 Radiated emission measurements at the third harmonic of low carrier frequency

TEST SITE:

Semi anechoic chamber
TEST DISTANCE: 3m

(@3] 19:BA:59 OCT 16, PABS

LOG  REF GH.B dBuls/m
1B

RLTY DET:
HMEAS DOET:

PERE
FEAK GF AYG
HER 5.4937@8 CHz
58,71 dBulsm

PRERHP DN

dE~s

HATH
A di

CENTER 5 5SBEEE GHz
L »IF EW 1.8 MHz

PAVG BW 3 MHz

SPAN 18.B@ MHr
SHF £A.B meec

Page 117 of 153



I

HENM N LARORATORIES

Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Radiated spurious e

missions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date & Time:

10/16/2005 3:30:32 PM

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1012 hPa Relative H

umidity: 45%  Power Supply: 4 VDC

Remarks:

Plot 8.4.29 Radiated emission measurements at the third harmonic of mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
(@5 19:24:59 OCT 16, 265
RCTU DET: PEAK
MEAS DET: FERK OF AUG

HER 5.63353 OH:

LOG  REF BH.B dEulsm
1B

51.78 dBulsm

FRERNF 0N

dB~
#ATH + i
@ dE

CENTER 5 EY@BE GHz

L rIF BW 1.8 MHz RAVG BHM 3 MHz

SFAN 18.B@ MHr
SWF £A.B msec

Plot 8.4.30 Radiated emission measurements at the third harmonic of high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
(@) 18:28:53 OCT 1B, 2885
ACTU DET: PEAK
MEAS DET: PEAK OP AUG

LOG  REF GH.B dBuls/m
1B

HER 5.7292@ COHz
51.B4 dBulsm

PRERHP DN

dE~s ) 2l

HATH
A di

CENTER 5 72348 GHz

L rIF BW 1.8 MHz PAVG BW 3 MHz

SPAN 18.B@ MHr
SHF £A.B meec
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

Public notice DA 00-705

Test mode: Compliance -
Date & Time: 10/16/2005 3:30:32 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC

Remarks:

Plot 8.4.31 Radiated emission measurements at the forth harmonic of low carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE: 3m

Plot 8.4.32 Radiated emission measurements at the forth harmonic of mid carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE: 3m
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

Public notice DA 00-705

Test mode: Compliance -
Date & Time: 10/16/2005 3:30:32 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC

Remarks:

Plot 8.4.33 Radiated emission measurements at the forth harmonic of high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
0dB
0dB,_. 0dE,
. % Vi I A .
7.63920GHz SPEN 1
THz= B fHz SWP

Plot 8.4.34 Radiated emission measurements at the fifth harmonic of low carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
*ATTEN 0dB
RL 70.0dB,. 0dE,
s ey P— AT
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.238, Radiated spurious emissions

Test procedure:

Public notice DA 00-705

Test mode: Compliance -
Date & Time: 10/16/2005 3:30:32 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC

Remarks:

Plot 8.4.35 Radiated emission measurements at the fifth harmonic of mid carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
*3 0dB
70.0dB . 10dE,
N Tederpat T R |
9.4 1GHz SPEN 1
IHz BW 3.0MH= SWP

Plot 8.4.36 Radiated emission measurements at the fifth harmonic of high carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
*ATTEN 0dB
RL 70.0dB,. 1048,
T s e ot o+ %
9.54900GHZ SPAN 1
fHz VEW 3.0MH=z SWE
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[ Report ID: MOTRAD_FCC.16719_revl.doc
:w Date of Issue: November 2005
¥

HINMLCN LR EATORILS
Test specification: Section 24.235, Frequency stability test
Test procedure: FCC part 24, Section 24.235, part 2 section 2.1055
Test mode: Compliance -
Date & Time: 10/23/2005 13:48:01 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC
Remarks:
8.5 Frequency stability test
8.5.1 General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given
in Table 8.5.1.
Table 8.5.1 Frequency stability limits
Assigned frequency, MHz Limits
lgggg 26 dBc points including frequency tolerance shall remain within the
1909 8 authorized frequency block
8.5.2  Test procedure
8.5.2.1 The EUT was set up as shown in Figure 8.5.1, energized and its proper operation was checked.
8.5.2.2 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.
8.5.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.
8.5.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.
8.5.2.5 The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.
8.5.2.6 Frequency displacement was calculated and compared with the limit as provided in Table 8.5.2

Figure 8.5.1 Frequency stability test setup

Variable | = 700 mmm oo
power supply

Spectrum

analyzer

| |
| |
| |
i EUT i Attenuator
| |
Voltmeter i i
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 24.235, Frequency stability test

Test procedure:

FCC part 24, Section 24.235, part 2 section 2.1055

Test mode:

Compliance

Date & Time: 10/23/2005 13:48:01 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45% | Power Supply: 4 VDC
Remarks:

OPERATING FREQUENCY:

Table 8.5.2 Frequency stability test results

1850.2 — 1909.8 MHz

NOMINAL POWER VOLTAGE: 4 Vdc

TEMPERATURE STABILIZATION PERIOD: 20 min

POWER DURING TEMPERATURE TRANSITION: Off

SPECTRUM ANALYZER MODE: Counter

RESOLUTION BANDWIDTH: 100 kHz

VIDEO BANDWIDTH: 100 kHz

MODULATION: FSK

T, 0C Voltage, Frequency, MHz Max frequency drift, Hz

\%
Startup | "min | 2™ min 3%min | 4"min | 5"min | 10"min | Positive | Negative

Low carrier frequency

-30 nominal 1850.200400 | 1850.200400 | 1850.200450 | 1850.200450 | 1850.200400 | 1850.198750 | 1850.200450 450 -1250
-20 nominal 1850.200400 NA NA NA NA NA 1850.200000 400 0
-10 nominal 1850.198750 NA NA NA NA NA 1850.200400 400 -1250
0 nominal 1850.198750 1850.200000 1850.200000 1850.200400 1850.200450 1850.200000 1850.200400 450 -1250
10 nominal 1850.198750 NA NA NA NA NA 1850.200000 0 -1250
20 +15% 1850.198750 NA NA NA NA NA 1850.200400 400 -1250
20 nominal 1850.200400 NA NA NA NA NA 1850.200540* 540 0
20 -15%| 1850.199375 NA NA NA NA NA 1850.200000 0 625
30 nominal 1850.200850 NA NA NA NA NA 1850.200000 850 0
40 nominal 1850.199375 NA NA NA NA NA 1850.200000 0 -625
50 nominal 1850.200450 | 1850.200400 | 1850.200400 | 1850.200400 | 1850.200000 | 1850.200450 | 1850.200450 450 0

Mid carrier frequency

-30 nominal 1880.005000 | 1880.005000 | 1,880.004600 | 1,880.004600 | 1880.005000 | 1880.005400 | 1,880.004600 0 -850
-20 nominal 1880.003350 NA NA NA NA NA 1880.003350 0 -2100
-10 nominal 1880.005000 NA NA NA NA NA 1,880.004600 0 -850
0 nominal 1880.005450 | 1880.005400 | 1,880.004600 | 1880.005000 | 1880.005450 | 1880.005000 | 1880.005400 0 -850
10 nominal 1880.005000 NA NA NA NA NA 1880.006650 1200 -450
20 +15% 1880.003350 NA NA NA NA NA 1880.005450 0 -2100
20 nominal 1880.005450 NA NA NA NA NA 1880.005000* 0 -450
20 -15%| 1880.005000 NA NA NA NA NA 1,880.004600 0 -850
30 nominal 1880.003350 NA NA NA NA NA 1880.005450 0 -2100
40 nominal 1880.002500 NA NA NA NA NA 1880.001875 0 -3575
50 nominal 1880.005450 1880.005450 1880.005000 1880.005450 1880.005450 1880.005400 1880.005000 0 -450

High carrier frequency

-30 nominal 1909.800850 | 1909.801200 | 1909.800850 | 1909.800850 | 1909.800000 | 1909.800850 | 1909.801200 0 -2544
-20 nominal 1909.801250 NA NA NA NA NA 1909.800800 1970 0
-10 nominal 1909.800850 NA NA NA NA NA 1909.800250 1837 0
0 nominal 1909.800850 1909.800850 1909.800800 1909.800850 1909.800000 1909.800000 1909.800250 7293 0
10 nominal 1909.801200 NA NA NA NA NA 1909.800250 0 -3127
20 +15% 1909.800000 NA NA NA NA NA 1909.800250 0 -11427
20 nominal 1909.800850 NA NA NA NA NA 1909.800250* 0 -10975
20 -15%I 1909.799375 NA NA NA NA NA 1909.799375 0 -10872
30 nominal 1909.799375 NA NA NA NA NA 1909.799375 0 -10872
40 nominal 1909.800000 NA NA NA NA NA 1909.800250 0 -11427
50 nominal 1909.800000 1909.801250 1909.800000 1909.800800 1909.800850 1909.800000 1909.800000 0 -10905

* - Reference frequency

Page 123 of 153



[ Report ID: MOTRAD_FCC.16719_revl.doc
w Date of Issue: November 2005

HINMLCN LR EATORILS
Test specification: Section 24.235, Frequency stability test
Test procedure: FCC part 24, Section 24.235, part 2 section 2.1055
Test mode: Compliance -
Date & Time: 10/23/2005 13:48:01 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 45 % | Power Supply: 4 VDC
Remarks:
Table 8.5.3 Transmitter operating range including frequency drift

CevEr re#grv(vaﬁ::e re?epr!()aﬁrce ERITIU) || (DI R Limit Margin

frequency, oint oint negative positive tolerance, MHz' kl—?z ’ Verdict
MHz P ’ P ’ drift, Hz drift, Hz MHz
MHz MHz

1850.2 1850.062 1850.338 1250 1650 1850.06075 1850 60.75 Pass

1880.0 1879.863 1880.140 3575 1200 NA NA NA NA

1909.8 1909.660 1909.933 0 1925 1909.93493 1910 -65.075 Pass

Reference numbers of test equipment used

[ HLo0278 | HL0493 | HL1097 | HL1204 | HL1653 |

Full description is given in Appendix A.
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification:

Section 15.107 Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3; Sections 11.5 and 12.1.3

Test mode:

Compliance

Date & Time: 11/4/2005 4:03:01 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1011 hPa Relative Humidity: 44 % | Power Supply: 120 V AC
Remarks:
9 Unintentional radiation tests according to 47CFR part 15 subpart B requirements
9.1 Conducted emissions
9.1.1 General

This test was performed to measure common mode conducted emissions at the power port. Specification test limits

are given in Table 9.1.1. The worst test results (the lowest margins) were recorded in Table 9.1.2 and shown in the

associated plots.

Table 9.1.1 Limits for conducted emissions
Frequency, Class B limit, dB(uV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
0.5-5.0 56 46
5.0 - 30 60 50

* The limit decreases linearly with the logarithm of frequency.
9.1.2  Test procedure
9.1.2.1 The EUT was set up as shown in Figure 9.1.1, energized and the performance check was conducted.
9.1.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the

frequency range referred to in Table 9.1.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.

Quasi-peak and average detectors were used throughout the testing.
9.1.2.3 The position of the device cables was varied to determine maximum emission level.

Figure 9.1.1 Setup for conducted emission measurements, table-top equipment

EMI
receiver

Shielded room

EMI receiver

Power
supply

LISN
>

80 cm

%

EUT was placed 40 cm from the nearest
conductive reference plane (wall)

EUT

80 cm

Wooden table

\H—‘b—l
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

HENMON LABORATOR IS

Test specification: Section 15.107 Conducted emission

Test procedure: ANSI C63.4, Section 13.1.3; Sections 11.5 and 12.1.3

Test mode: Compliance —

Date & Time: 11/4/2005 4:03:01 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1011 hPa Relative Humidity: 44 % | Power Supply: 120 V AC
Remarks:

Photograph 9.1.1 Setup for conducted emission measurements
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification:

Section 15.107 Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3; Sections 11.5 and 12.1.3

Test mode:

Compliance

Date & Time: 11/4/2005 4:03:01 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1011 hPa Relative Humidity: 44 % | Power Supply: 120 V AC
Remarks:
Table 9.1.2 Conducted emission test results
LINE: AC mains
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM
DETECTORS USED: PEAK / QUASI-PEAK / AVERAGE
FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
EUT MODE Receive
Frequency, Peak Quas!-p_(aak - A"e_ra?’e -
emission, Megsu_red Limit, | Margin, Megsu_red Limit, | Margin, Line ID Verdict
MHz dB(uV) emission, emission,
dB(uVv) dB(uVv) dB* dB(uVv) dB(uV) dB*
0.171209 23.29 15.19 64.97 -49.78 249 54.97 -52.48
0.207759 25.68 23.25 63.36 -40.11 16.04 53.36 -37.32 L1 Pass
14.489674 32.51 27.95 60.00 -32.05 20.99 50.00 -29.01
0.169099 24.19 17.69 65.07 -47.38 14.02 55.07 -41.05
0.207852 26.89 24.22 63.35 -39.13 17.59 53.35 -35.76 L2 Pass
13.990632 31.23 27.61 60.00 -32.39 20.77 50.00 -29.23
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HL0447 | HL0580 | HL1094 | HL1430 | HL1503 | HL1512 | HL2634 |

Full description is given in Appendix A.
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification:

Section 15.107 Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3; Sections 11.5 and 12.1.3

Test mode: Compliance -

Date & Time: 11/4/2005 4:03:01 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1011 hPa Relative Humidity: 44 % | Power Supply: 120 V AC
Remarks:

Plot 9.1.1 Conducted emission measurements

LINE: L1
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
EUT MODE Receive
(@] HEASURE
RLTU DET: PERK AT kR
NERS DET: FEAK QF ALG
MR 15,31 Mz L0
12051 Byl
LOG REF 7.8 dBu¥ PREANP 0N HHQKE?
18
dBs [
. MARKER
18 dB|™7 -
NEXT
. W““L'H PEfiK
L ,
IR 5B ﬁf M ext ey
5C FC RIGHT
REORF LJ'H WPINDRIY: LW
HEKT P
LEFT
START 158 kHz ST0F 38.08 Mz More
L ®IF BW 9.0 kH:  RAUD BH 38 kHz SWP 2.49 sec | of @
Plot 9.1.2 Conducted emission measurements
LINE: L2
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
EUT MODE Receive
(%] HEASURE
A1 MKR
REF LEVEL RCTW DET: PERK
8.8 dEpl NERS DET: FEAE QF AWG ADD 10
MER 1487 M e
3. 74 Byl
LOG  REF 70.8 dBuv PREAMP DN IEEE’;E;
18
A e INPUT 2
RN ciM-2. 96
18 dE[™ -
M«"‘Q‘"
=il
VR 5B Mﬂj N fof hpuT 2
5C FC BYPRSS
RLORE 4 LN SN WAPARRNY L
WIEW CAL
N OFF
START 158 bz ST0F 3068 MH:
AL #IF BW 9.0 kHz  AUG BH 38 kHz SWP .49 sec
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Date of Issue: November 2005

HINMLCN LR EATORILS

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date & Time: 10/16/2005 3:24:17 PM Verdict: PASS
Temperature: 21 °C Air Pressure: 1012 hPa Relative Humidity: 39 % | Power Supply: 4 VDC
Remarks:

9.2 Radiated emissions

9.2.1 General

!w Report ID: MOTRAD_FCC.16719_revl.doc

This test was performed to measure radiated emissions from the EUT enclosure. Specification test limits are given

in Table 9.2.1.
Table 9.2.1 Radiated emission test limits
Frequency, Class B limit, dB(uV/m) Class A limit, dB(uVv/m)
MHz 10 m distance 3 m distance 10 m distance 3 m distance

30 - 88 29.5* 40.0 39.0 49.5%
88 - 216 33.0* 43.5 43.5 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
Above 960 43.5% 54.0 49.5 60.0*

* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor

as follows: Limgz = Lims1 + 20 log (S4/S2),
where S1and S; — standard defined and test distance respectively in meters.

9.2.2  Test procedure for measurements in semi-anechoic chamber

9.2.2.1 The EUT was set up as shown in Figure 9.2.1 and associated photograph/s, energized and the performance check

was conducted.

9.2.2.2 The specified frequency range was investigated with biconilog antenna connected to EMI receiver. To find
maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its

polarization was switched from vertical to horizontal and the EUT cables position was varied.
9.2.2.3 The worst test results (the lowest margins) were recorded in Table 9.2.2 and shown in the associated plots.
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

10/16/2005 3:24:17 PM

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1012 hPa

Relative Humidity: 39 %

| Power Supply: 4 VDC

Remarks:

Figure 9.2.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment
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Report ID: MOTRAD_FCC.16719_revl.doc
II'_[ Date of Issue: November 2005

HENM N LARORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date & Time: 10/16/2005 3:24:17 PM Verdict: PASS
Temperature: 21 °C Air Pressure: 1012 hPa Relative Humidity: 39 % | Power Supply: 4 VDC
Remarks:

Photograph 9.2.1 Setup for radiated emission measurements, below 1 GHz
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Report ID: MOTRAD_FCC.16719_revl.doc

Date of Issue: November 2005

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Verdict:

Date & Time:

10/16/2005 3:24:17 PM

PASS

Temperature: 21 °C

Air Pressure: 1012 hPa

Relative Humidity: 39 %

| Power Supply: 4 VDC

Remarks:

Figure 9.2.2 Setup for radiated emission measurements, table-top equipment
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

HENM N LARORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance —

Date & Time: 10/16/2005 3:24:17 PM Verdict: PASS
Temperature: 21 °C Air Pressure: 1012 hPa Relative Humidity: 39 % | Power Supply: 4 VDC
Remarks:

Photograph 9.2.2 Setup for radiated emission measurements, above 1 GHz
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Test specification: Section 15.109, Radiated emission
Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4
Test mode: Compliance -
Date & Time: 10/16/2005 3:24:17 PM Verdict: PASS
Temperature: 21 °C Air Pressure: 1012 hPa Relative Humidity: 39 % | Power Supply: 4 VDC
Remarks:
Table 9.2.2 Radiated emission test results
EUT SET UP: TABLE-TOP
LIMIT: Class B
EUT OPERATING MODE: Receive / Stand-by
TEST SITE: SEMI ANECHOIC CHAMBER

TEST DISTANCE:
DETECTORS USED:
FREQUENCY RANGE:

3m
PEAK / QUASI-PEAK
30 MHz - 1000 MHz

RESOLUTION BANDWIDTH: 120 kHz
FrEGUEREY Peak T Q8L S Y- Antenna | Turn-table
MHz znél(sf/'/cr):)' emission, dEla_Im\/I}’ Mzré;ln, polarization he'n%ht’ pg:g:ggs | Verdict
H dB(uv/m) (uV/m)
No emissions were found Pass
TEST SITE: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz — 10000 MHz
RESOLUTION BANDWIDTH: 1000 kHz
Frequenc Peak LRI Antenna Antenna | Turn-table
q Y+ | emission, | Measured Limit Margin =nn height, | position**, | Verdict
MHz dB(uV/m) emission, B V/r”n , polarization m degrees
dB(uV/m) (LV/m)
No emissions were found Pass
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to O degrees position of turntable.
Reference numbers of test equipment used
HL 0410 HL 0521 HL 0589 HL 0592 HL 0593 HL 0594 HL 0604 HL 1200
HL 1424 HL 1942 HL 1947 HL 1984 HL 2009 HL 2259

Full description is given in Appendix A.
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w Date of Issue: November 2005

HENM N LARORATORIES

Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date & Time: 10/16/2005 3:24:17 PM Verdict: PASS
Temperature: 21 °C Air Pressure: 1012 hPa Relative Humidity: 39 % | Power Supply: 4 VDC
Remarks:

Plot 9.2.1 Radiated emission measurements in 30- 1000 MHz range, vertical antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B

TEST DISTANCE: 3m

EUT OPERATING MODE: Receive / Stand-by

[@#]13:32:38 OCT 1B, 2AES

RCTY DET: PEAK

MERS DET: FERK OF RAWG
MER B4E.4 MHz
£9.98 dBulWsm

LOG  REF G@.8 dBulsm FRERMF O
1B
dBs I
HATH I
@ dE ; f

VR 5B SIS W Nl

50 FC 1
ACORR

START 3@ @ MHz ST0F 1,86 OHz
RL IF BW 12B kHz AVG EW 388 kHz WP 383 meec

Plot 9.2.2 Radiated emission measurements in 30- 1000 MHz range, horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B

TEST DISTANCE: 3m

EUT OPERATING MODE: Receive / Stand-by

[@2]13:38:2@ OGCT 1B, 2AES

RCTY DET: PEAK

MERS DET: FERK OF RAWG
MER B4E.4 MHz
38,86 dBpWsm

LOG  REF G@.8 dBulsm FRERMF O
1B
dBs i
HATH I
@ dE ; f

i

Laaret
VR SEB ,AW“W

30 FC
RCORR

START 3@ @ MHz ST0F 1,86 OHz
RL IF BW 12B kHz AVG EW 388 kHz WP 383 meec
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Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -
Date & Time: 10/16/2005 3:24:17 PM Verdict: PASS
Temperature: 21 °C Air Pressure: 1012 hPa Relative Humidity: 39 % | Power Supply: 4 VDC

Remarks:

Plot 9.2.3 Radiated emission measurements in 1000- 2900 MHz range, vertical antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B

TEST DISTANCE: 3m

EUT OPERATING MODE: Receive / Stand-by

[@#]15:55:25 OCT 1B, 2AES

RCTY DET: PEAK
MERS DET: FERK OF RAWG
MER ©.B76 (Hz
Y7 .62 dBuW/m

LOG  REF 78.8 dBulsm PREAMP 0N
18

dBs
HATH
@ dE

PR S s

VA 5B
30 FC
RCORR

STARET 1.0@@ GHz STOP £.3P@ CHz
RL ®IF BEW 1.8 MHz RAVG BW 3 MHz WP 3.8 meec

Plot 9.2.4 Radiated emission measurements in 1000- 2900 MHz range, horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B

TEST DISTANCE: 3m

EUT OPERATING MODE: Receive / Stand-by

[@&]15:52:25 OCT 1B, 2AES

RCTY DET: PEAK

MERS DET: FERK OF RAWG
MER ©.B72 [Hz
Y7 42 dBuWsm

LOG  REF 78.@ dBEulsm PREAMP 0N
1B

dBs
HATH
@ dE

VA 5B
30 FC
RCORR

STARET 1.0@@ GHz STOP £.3P@ CHz
RL ®IF BEW 1.8 MHz RAVG BW 3 MHz WP 3.8 meec
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Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date & Time:

10/16/2005 3:24:17 PM

Verdict: PASS

Temperature: 21 °C

Air Pressure: 1012 hPa

Relative Humidity: 39 %

| Power Supply: 4 VDC

Remarks:

Plot 9.2.5 Radiated emission measurements in 2900 - 5000 MHz range, vertical antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m

EUT OPERATING MODE:

[@#]15:59:39 GCT 1B, 2AES

RCTY DET:
MEAS DET:

LOG  REF 78.8 dBulsm
18

Receive / Stand-by

PERK

FEAK OF AUG
MER 5.HBE GHz
43,19 dBulsm

PREAMP 0N

dBs

#ATH

@ di

VA 5B

30 FC

RCORR

START 2.98@ GHz

RL ®IF BEW 1.8 MHz RAVG BW 3 MHz

S3TOP 5.8BA (Hz
SHE 2. B meec

Plot 9.2.6 Radiated emission measurements in 2900 - 5000 MHz range, horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m

EUT OPERATING MODE:

[#&) 16:81:55 OCT 1B, 2AES

RCTY DET:
MEAS DET:

Receive / Stand-by

PERK

FEAK OF AUG
MER 4,974 (Hz
Y8.37 dBulWsm

FREAMP 0N

LOG  REF 78.8 dBulsm
1B
dBs

#ATH

@ di

VA 5B
30 FC
RCORR

START 2.98@ GHz

RL ®IF BEW 1.8 MHz RAVG BW 3 MHz

S3TOP 5.8BA (Hz
SHE 2. B meec
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Test specification: Section 15.109, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date & Time: 10/16/2005 3:24:17 PM Verdict: PASS
Temperature: 21 °C Air Pressure: 1012 hPa Relative Humidity: 39 % | Power Supply: 4 VDC
Remarks:

Plot 9.2.7 Radiated emission measurements in 5000 - 10000 MHz range, vertical and horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:

Semi anechoic chamber
Class B

3m

Receive / Stand-by
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10 APPENDIX A Test equipment and ancillaries used for tests
HL Description Manufacturer | Model Ser. No. Last Cal. Due Cal.
No
0278 | Thermometer, -200 - +760C Fluke 51K/J 5045468 28-Apr-05 | 28-Apr-06
0410 | Cable, Coax, Microwave, DC-18 GHz, N- Gore PFPO1PO 9338767 17-Oct-04 17-Oct-05
N,1Tm 1039.4
0446 | Antenna, Loop active, 10kHz-30MHz EMCO 6502 2857 28-Jun-05 | 28-Jun-06
0447 | LISN, 16/2, 300V RMS HL LISN 16 - | 066 03-Nov-05 | 03-Nov-06
1
0493 | Oven temperature -45...175 deg C Thermotron S-1.2 14016 23-Sep-05 | 23-Sep-06
Mini-Max
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 26-Sep-05 | 26-Sep-06
REF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0580 | DC block adaptor 10 kHz - 2.2 GHz Anritsu MA8601 A | 580 22-Dec-04 | 22-Dec-05
0589 | Cable Coaxial, GORE A2P01POL118, HL GORE-3 176 02-Dec-04 | 02-Dec-05
23m
0592 | Position Controller HL L2- 100 18-May-05 | 18-May-06
SR3000
(HL CRL-
3)
0593 | Antenna Mast, 1-4 m Pneumatic Madgesh AM-F1 101 03-Feb-05 | 03-Feb-06
0594 | Turn Table FOR ANECHOIC CHAMBER HL TT-WDC1 | 102 27-Jan-05 | 27-Jan-06
flush mount d=1.2 m Pneumatic
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 27-Jan-05 | 27-Jan-06
TIE 26 - 2000 MHz
0768 | Antenna Standard Gain Horn,18-26.5 Quinstar QWH- 110 10-Jan-05 10-Jan-06
GHz, WR-42, K-band, Gain - 25 dB Technology 4200-BA
1094 | Attenuator, 50 Ohm, 2 W, DC to Mini-Circuits NAT-10 1094 15-Jan-05 | 15-Jan-06
1500 MHz, 10 dB
1097 | Attenuator, 50 Ohm, 5 W, DC to 8 GHz, Midwest 0793-20- 1097 15-Jan-05 | 15-Jan-06
20dB Microwave NN-07
1200 | Quadruplexer 1-12 GHz (1-2 GHz; 2- Elettronica UE 84 D/00240 10-Feb-05 | 10-Feb-06
4GHz;4-8 GHz; 8-12GHz) S.p.A. - Roma
1204 | One phase Voltage regulator, 2kVA, 0- HL TDGC-2 99 04-Jun-05 | 04-Jun-06
250V
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 | 04-Jun-05 | 04-Jun-06
Technologies 19
(HP)
1430 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3807A002 | 04-Jun-05 | 04-Jun-06
HL1431, HL1432 Technologies 62,3705A0
(HP) 0217
1503 | Cable RF, 6 m Belden M17/167 1503 11-Sep-05 | 11-Sep-06
MIL-C-17
1512 | Cable RF, 8 m Belden M17/167 1512 11-Sep-05 | 11-Sep-06
MIL-C-17
1653 | Analyzer EMC 9 kHz - 1.5 GHz Agilent E7401A US394402 | 11-Sep-05 | 11-Sep-06
Technologies 81
(HP)
1942 | Cable 18GHz, 4 m, blue Rhophase SPS- T4658 11-Sep-05 | 11-Sep-06
Microwave 1803A-
Limited 4000-NPS
1947 | Cable 18GHz, 6.5 m, blue Rhophase NPS- T4974 11-Sep-05 | 11-Sep-06
Microwave 1803A-
Limited 6500-NPS
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 11-Sep-05 | 11-Sep-06
Horn, 1-18 GHz, 300 W, N-type Systems
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HL Description Manufacturer | Model Ser. No. Last Cal. Due Cal.

No

2009 | Cable RF, 8 m Alpha Wire RG-214 C-56 11-Sep-05 | 11-Sep-06

2254 | Cable 40GHz, 0.8 m, blue Rhophase KPS- W4907 11-Sep-05 | 11-Sep-06
Microwave 1503A-
Limited 800-KPS

2259 | Amplifier Low Noise 2-20 GHz Sophia LNA0220- | 0223 11-Sep-05 | 11-Sep-06
Wireless C

2260 | Amplifier Low Noise 14-33 GHz Sophia LNA28-B 0233 11-Sep-05 | 11-Sep-06
Wireless

2387 | Filter Bandpass, 8-14 GHz HL FBP8-14 2387 11-Sep-05 | 11-Sep-06

2399 | Cable 40GHz, 1.5 m, blue Rhophase KPS- X2945 11-Sep-05 | 11-Sep-06
Microwave 1503A-
Limited 1500-KPS

2524 | Attenuator, 10 dB, DC-18 GHz Midwest 263-10 2524 11-Sep-05 | 11-Sep-06
Microwave

2634 | Power Supply, 0-36.0 VDC, 0-12.0 A Nemic-Lambda | UP36-12 2634 29-Aug-05 | 29-Aug-06
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11 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

Expanded uncertainty

Conducted carrier power at RF antenna connector

Below 12.4 GHz: £ 1.7 dB
12.4 GHz to 40 GHz: + 2.3 dB

Conducted emissions at RF antenna connector

9kHz to 2.9 GHz: + 2.6 dB

2.9 GHz t0 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: +4.3dB
13.2 GHz t0 22.0 GHz: + 5.0 dB
22.0 GHz t0 26.8 GHz: + 5.5dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Occupied bandwidth

+8.0%

Duty cycle, timing (Tx ON / OFF) and average factor measurements

+1.0%

Conducted emissions with LISN

9 kHz to 150 kHz: + 3.9 dB
150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization

Vertical polarization

Biconilog antenna: + 5.3 dB

Biconical antenna: + 5.0 dB

Log periodic antenna: + 5.3 dB
Double ridged horn antenna: £ 5.3 dB
Biconilog antenna: + 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: + 6.0 dB
Double ridged horn antenna: + 6.0 dB

The test equipment has been calibrated according to its recommended procedures and is within the manufacturer's
published limit of error. The standards and instruments used in the calibration system conform to the present requirements

of ISO/IEC 17025 (or alternately ANSI/NCSL Z2540-1).

The laboratory calibrates its measurement standards by a third party (traceable to NIST, USA) on a regular basis according
to equipment manufacturer requirements. The Hermon Labs EMC measurements uncertainty is given in the table above.
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12 APPENDIX C Test facility description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility. Hermon Laboratories is listed by the Federal Communications Commission (USA) for all
parts of Code of Federal Regulations 47 (CFR 47) and by Industry Canada for electromagnetic emissions (file numbers IC
2186-1 for OATS and IC 2186-2 for anechoic chamber), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, C-845 for conducted emissions site), assessed by TNO Certification EP&S
(Netherlands) for a number of EMC, telecommunications, environmental, safety standards, and by AMTAC (UK) for safety of
medical devices. The laboratory is accredited by American Association for Laboratory Accreditation (USA) according to
ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications testing and environmental simulation
(for exact scope please refer to Certificate No. 839.01).

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

13 APPENDIX D Specification references

47CFR part 22:2004 Public Mobile Services

47CFR part 24: 2004 Personal Communications Services

47CFR part 15:2004 Radio Frequency Devices

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications.

ANS| C63.4: 2003 American National Standard for Methods of Measurement of Radio-Noise Emissions

from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.
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14 APPENDIX E Abbreviations and acronyms
A ampere
AC alternating current
A/m ampere per meter
AM amplitude modulation
AVRG average (detector)
cm centimeter
dB decibel
dBm decibel referred to one milliwatt
dB(uV) decibel referred to one microvolt
dB(uV/m) decibel referred to one microvolt per meter
dB(upA) decibel referred to one microampere
dBQ decibel referred to one Ohm
DC direct current
DTS digital transmission system
EIRP equivalent isotropically radiated power
ERP effective radiated power
EUT equipment under test
F frequency
FHSS frequency hopping spread spectrum
GHz gigahertz
GND ground
H height
HL Hermon laboratories
Hz hertz
ITE information technology equipment
k kilo
kHz kilohertz
LISN line impedance stabilization network
LO local oscillator
m meter
MHz megahertz
min minute
mm millimeter
ms millisecond
us microsecond
NA not applicable
NT not tested
OATS open area test site
Q Ohm
PCB printed circuit board
PM pulse modulation
PS power supply
ppm part per million (10'6)
QP quasi-peak
RE radiated emission
RF radio frequency
rms root mean square
Rx receive
s second
T temperature
Tx transmit
Vv volt
VA volt-ampere

Report ID: MOTRAD_FCC.16719_revl.doc
Date of Issue: November 2005
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15 APPENDIX F Test equipment correction factors

Correction factor
Line impedance stabilization network
Model LISN 16 - 1
Hermon Laboratories

Date of Issue: November 2005

Frequency, kHz Correction factor, dB
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.

Page 144 of 153



Report ID: MOTRAD_FCC.16719_revl.doc
w Date of Issue: November 2005

HINMLCN LR EATORILS
Antenna factor
Biconilog antenna EMCO, model 3141, serial number 1011, HL 0604
Frequency, Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 560 19.8 1300 27.0
28 7.8 580 20.6 1320 27.8
30 7.8 600 21.3 1340 28.3
40 7.2 620 215 1360 28.2
60 71 640 21.2 1380 27.9
70 8.5 660 214 1400 27.9
80 9.4 680 21.9 1420 27.9
90 9.8 700 222 1440 27.8
100 9.7 720 222 1460 27.8
110 9.3 740 221 1480 28.0
120 8.8 760 22.3 1500 28.5
130 8.7 780 22.6 1520 28.9
140 9.2 800 22.7 1540 29.6
150 9.8 820 22.9 1560 29.8
160 10.2 840 231 1580 29.6
170 10.4 860 234 1600 29.5
180 10.4 880 23.8 1620 29.3
190 10.3 900 241 1640 29.2
200 10.6 920 241 1660 294
220 11.6 940 24.0 1680 29.6
240 12.4 960 241 1700 29.8
260 12.8 980 245 1720 30.3
280 13.7 1000 24.9 1740 30.8
300 14.7 1020 25.0 1760 31.1
320 15.2 1040 25.2 1780 31.0
340 15.4 1060 254 1800 30.9
360 16.1 1080 25.6 1820 30.7
380 16.4 1100 25.7 1840 30.6
400 16.6 1120 26.0 1860 30.6
420 16.7 1140 26.4 1880 30.6
440 17.0 1160 27.0 1900 30.6
460 17.7 1180 27.0 1920 30.7
480 18.1 1200 26.7 1940 30.9
500 18.5 1220 26.5 1960 31.2
520 19.1 1240 26.5 1980 31.6
1260 26.5
540 19.5 1280 266 2000 32.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor

Double-ridged wave guide horn antenna
EMC Test Systems, model 3115, serial no: 9911-5964, HL 1984

Frequency, Antenna gain, Antenna factor.
MHz dBi dB(1/m)
1000.0 5.8 24.5
1500.0 9.0 24.8
2000.0 8.6 27.7
2500.0 9.5 28.7
3000.0 8.9 30.8
3500.0 8.2 32.9
4000.0 9.6 327
4500.0 11.2 32.1
5000.0 10.6 33.6
5500.0 9.8 35.3
6000.0 10.1 35.7
6500.0 10.7 35.8
7000.0 10.9 36.2
7500.0 10.5 37.2
8000.0 11.1 37.2
8500.0 10.8 38.1
9000.0 10.7 38.6
9500.0 11.5 38.3
10000.0 11.8 38.4
10500.0 12.3 38.3
11000.0 12.3 38.8
11500.0 11.5 39.9
12000.0 12.2 39.6
12500.0 12.6 39.5
13000.0 12.0 40.5
13500.0 11.7 411
14000.0 11.7 41.5
14500.0 12.7 40.8
15000.0 14.2 39.5
15500.0 16.0 38.1
16000.0 16.2 38.1
16500.0 14.5 40.1
17000.0 12.2 42.6
17500.0 9.7 454
18000.0 6.6 48.7

Antenna factor is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(puV/m).
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Antenna Factor
Active Loop Antenna
EMC Test Systems, model 6502, serial number 2857, HL 0446
Frequency, Magnetic Antenna Factor, Electric Antenna Factor,
MHz dB(S/m) dB(1/m)
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.7
0.750 -41.9 9.6
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.1
4.000 -41.4 10.1
5.000 -41.5 10.0
10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(S/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uA/m).

Antenna factor

Standard gain horn antenna

Quinstar Technology
Model QWH

HL 0768, 0769, 0770, 0771, 0772

Frequency min, Frequency max, Antenna factor,
GHz GHz dB(1/m)
18.000 26.500 32.01
26.500 40.000 35.48
40.000 60.000 39.03
60.000 90.000 42.55
90.000 140.000 46.23
140.000 220.000 50.11

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Cable loss
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Cable GORE, HL 0410

Date of Issue: November 2005

No. Frequency, Cable loss,
GHz dB
1 0.5 0.16
2 1 0.28
3 2 0.38
4 4 0.55
5 6 0.85
6 8 0.90
7 10 1.07
8 12 1.11
9 14 1.29
10 16 1.41
11 18 1.73
Cable loss
Cable Coaxial, GORE A2P01POL118, 2.3 m, model:GORE-3, HL 0589
+ Cable Coaxial, ANDREW PSWJ4, 6m, model: ANDREW-6, HL 1004
Frequency Cable loss ToI_e_ran(_;e Measure_ment
No. MHz ’ dB ’ (Specification), uncertainty,
dB dB
1 30 0.33
2 50 0.40
3 100 0.57
4 300 0.97
5 500 1.25
6 800 1.59
7 1000 1.81
8 1200 1.97 <6.5 +0.12
9 1400 2.15
10 1600 2.28
11 1800 2.43
12 2000 2.61
13 2200 2.75
14 2400 2.89
15 2600 2.97
16 2800 3.21 <6.5 +0.12
17 3000 3.32
18 3300 3.47
19 3600 3.62
20 3900 3.84
21 4200 3.92 +0.17
22 4500 4.07
23 4800 4.36
24 5100 4.62
25 5400 478
26 5700 5.16
27 6000 5.67
28 6500 5.99
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Cable loss
Cable 18 GHz, 4 m, blue, model: SPS-1803A-4000-NPS, S/N T4658, HL 1942
Frequency, Cable loss, Frequency, Cable loss,

GHz dB GHz dB
0.03 0.21 6.10 2.88
0.05 0.26 6.30 2.90
0.10 0.36 6.50 2.97
0.20 0.50 6.70 3.02
0.30 0.61 6.90 3.04
0.40 0.70 7.10 3.07
0.50 0.78 7.30 3.12
0.60 0.85 7.50 3.13
0.70 0.93 7.70 3.19
0.80 0.99 7.90 3.24
0.90 1.04 8.10 3.30
1.00 1.10 8.30 3.36
1.10 1.16 8.50 3.45
1.20 1.22 8.70 3.41
1.30 1.26 8.90 3.45
1.40 1.31 9.10 3.42
1.50 1.35 9.30 3.55
1.60 1.41 9.50 3.48
1.70 1.45 9.70 3.58
1.80 1.49 9.90 3.61
1.90 1.53 10.10 3.66
2.00 1.57 10.30 3.68
2.10 1.61 10.50 3.70
2.20 1.65 10.70 3.70
2.30 1.69 10.90 3.75
240 1.72 11.10 3.78
2.50 1.76 11.30 3.86
2.60 1.79 11.50 3.98
2.70 1.83 11.70 4.10
2.80 1.87 11.90 4.12
2.90 1.90 12.10 4.09
3.10 1.97 12.40 4.13
3.30 2.04 13.00 4.23
3.50 2.1 13.50 4.35
3.70 2.18 14.00 4.40
3.90 2.24 14.50 4.44
4.10 2.31 15.00 4.57
4.30 2.38 15.50 4.66
4.50 243 16.00 4.64
4.70 2.53 16.50 4.66
4.90 2.53 17.00 4.75
5.10 2.63 17.50 4.85
5.30 2.65 18.00 4.93
5.50 2.72

5.70 2.76

5.90 2.79
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Cable loss
Cable 18 GHz, 6.5 m, blue, model: NPS-1803A-6500-NPS, S/N T4974, HL 1947

Frequency, Cable loss, Frequency, Cable loss,
GHz dB GHz dB
0.03 0.30 6.10 4.87
0.05 0.38 6.30 4.95
0.10 0.53 6.50 4.94
0.20 0.74 6.70 4.88
0.30 0.91 6.90 4.87
0.40 1.05 7.10 4.83
0.50 1.18 7.30 4.85
0.60 1.29 7.50 4.86
0.70 1.40 7.70 4.91
0.80 1.50 7.90 4.96
0.90 1.59 8.10 5.03
1.00 1.68 8.30 5.08
1.10 1.77 8.50 5.13
1.20 1.86 8.70 5.21
1.30 1.94 8.90 5.22
1.40 2.01 9.10 5.34
1.50 2.08 9.30 5.35
1.60 2.16 9.50 5.52
1.70 2.22 9.70 5.51
1.80 2.29 9.90 5.66
1.90 2.36 10.10 5.70
2.00 2.42 10.30 5.78
2.10 2.48 10.50 5.79
2.20 2.54 10.70 5.82
2.30 2.60 10.90 5.86
240 2.66 11.10 5.94
2.50 2.71 11.30 6.06
2.60 2.77 11.50 6.21
2.70 2.83 11.70 6.44
2.80 2.89 11.90 6.61
2.90 2.95 12.10 6.76
3.10 3.06 12.40 6.68
3.30 3.17 13.00 6.66
3.50 3.28 13.50 6.81
3.70 3.39 14.00 6.90
3.90 3.51 14.50 6.90
4.10 3.62 15.00 6.97
4.30 3.76 15.50 717
4.50 3.87 16.00 7.28
4.70 4.01 16.50 7.27
4.90 4.10 17.00 7.38
5.10 4.21 17.50 7.68
5.30 4.31 18.00 7.92
5.50 4.43
5.70 4.56
5.90 4.71
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Cable loss
RF cable 8 m, model RG-214, HL 2009
No. Frequency, Cable loss, Tolerance (Specification), Measurement uncertainty,
MHz dB dB dB

1 1 0.10

2 10 0.14

3 30 0.25

4 50 0.34

5 100 0.53

6 300 0.99

7 500 1.31

8 800 1.73

9 1000 1.98

10 1100 2.1 NA +0.12
11 1200 2.21

12 1300 2.35

13 1400 2.46

14 1500 2.55

15 1600 2.68

16 1700 2.78

17 1800 2.88

18 1900 2.98

19 2000 3.09
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Cable loss
Cable 40 GHz, 0.8 m, blue, model: KPS-1503A-800-KPS, S/N W4907, HL 2254

Frequency, [Cableloss,| Frequency, | Cable loss, Frequency, Cable loss,
GHz dB GHz dB GHz dB
0.03 0.04 5.10 0.80 15.00 1.49
0.05 0.07 5.30 0.83 15.50 1.49
0.10 0.09 5.50 0.83 16.00 1.46
0.20 0.15 5.70 0.84 16.50 1.47
0.30 0.19 5.90 0.87 17.00 1.50
0.40 0.25 6.10 0.86 17.50 1.57
0.50 0.29 6.30 0.89 18.00 1.63
0.60 0.33 6.50 0.90 18.50 1.57
0.70 0.37 6.70 0.89 19.00 1.63
0.80 0.41 6.90 0.93 19.50 1.65
0.90 0.44 7.10 0.92 20.00 1.64
1.00 0.45 7.30 0.95 20.50 1.75
1.10 0.48 7.50 0.96 21.00 1.72
1.20 0.51 7.70 0.97 21.50 1.78
1.30 0.53 7.90 1.01 22.00 1.76
1.40 0.54 8.10 1.00 22.50 1.72
1.50 0.57 8.30 1.05 23.00 1.83
1.60 0.59 8.50 1.04 23.50 1.80
1.70 0.04 8.70 1.07 24.00 1.90
1.80 0.07 8.90 1.11 24.50 1.81
1.90 0.09 9.10 1.09 25.00 1.98
2.00 0.15 9.30 1.14 25.50 1.91
210 0.19 9.50 1.12 26.00 2.02
2.20 0.25 9.70 1.15 26.50 1.92
2.30 0.29 9.90 1.16 27.00 1.97
240 0.33 10.10 1.16 28.00 2.02
2.50 0.37 10.30 1.19 29.00 1.95
2.60 0.41 10.50 1.14 30.00 1.94
2.70 0.44 10.70 1.19 31.00 2.11
2.80 0.45 10.90 117 32.00 217
2.90 0.48 11.10 1.13 33.00 2.27
3.10 0.61 11.30 1.20 34.00 227
3.30 0.64 11.50 1.13 35.00 2.29
3.50 0.65 11.70 1.20 36.00 2.35
3.70 0.68 11.90 1.18 37.00 2.37
3.90 0.69 12.10 1.14 38.00 2.40
4.10 0.71 12.40 1.19 39.00 2.57
4.30 0.73 13.00 1.34 40.00 2.36
4.50 0.75 13.50 1.33
4.70 0.77 14.00 1.48
4.90 0.79 14.50 1.45
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HEEMON LRACRATORIES
Cable loss
Cable coaxial, 40GHz, 1.5 m, Blue, Rhophase Microwave Limited, model: KPS-1503A-1500-KPS,
HL 2399
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

GHz dB GHz dB GHz dB
0.03 0.07 6.5 1.57 15.50 2.50
0.05 0.10 6.7 1.60 16.00 2.51
0.1 0.16 6.9 1.55 16.50 2.58
0.2 0.26 7.1 1.65 17.00 2.65
0.3 0.33 7.3 1.65 17.50 2.73
0.5 0.38 7.5 1.70 18.00 2.74
0.7 0.41 7.7 1.71 18.50 2.67
0.9 0.58 7.9 1.73 19.00 2.67
1.1 0.64 8.1 1.79 19.50 2.74
1.3 0.70 8.3 1.81 20.00 2.69
1.5 0.75 8.5 1.84 20.50 2.80
1.7 0.79 8.7 1.85 21.00 2.82
1.9 0.83 8.9 1.90 21.50 2.87
2.1 0.88 9.1 1.95 22.00 2.87
2.3 0.93 9.3 1.93 22.50 2.92
2.5 0.97 9.5 1.98 23.50 3.04
2.7 1.01 9.7 1.96 24.00 3.05
2.9 1.04 9.9 2.03 24.50 3.03
3.1 1.08 10.1 1.99 25.00 3.1
3.3 1.14 10.30 2.02 25.50 3.10
3.5 1.17 10.50 2.02 26.00 3.17
3.7 1.21 10.70 2.02 26.50 3.1
3.9 1.24 10.90 2.08 27.00 3.16
4.1 1.26 11.10 2.02 28.00 3.19
4.3 1.26 11.30 2.09 29.00 3.19
4.5 1.29 11.50 2.05 30.00 3.30
4.7 1.34 11.70 2.1 31.00 3.31
4.9 1.34 11.90 2.1 32.00 3.35
5.1 1.40 12.10 212 33.00 3.46
5.3 1.43 12.40 217 34.00 3.45
5.5 1.45 13.00 2.29 35.00 3.49
5.7 1.47 13.50 2.31 36.00 3.54
5.9 1.40 14.00 2.43 37.00 3.62
6.1 1.53 14.50 2.43 39.00 3.69
6.3 1.55 15.00 2.46 40.00 3.75
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