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2 Equipment under test attributes

Product name:
Product type:
Model(s):
Receipt date

Wireless alarm control system
Transceiver
PowerMaxComplete
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3 Manufacturer information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

4 Test details

Project ID:
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Test specification(s):
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5 Tests summary

Test
Transmitter characteristics
Sections 22.913, 24.232, RF output power
Sections 22.917, 24.238, Spurious emissions at antenna terminal
Sections 22.917, 24.238, Emissions at band edges
Sections 22.917, 24.238, Radiated spurious emissions
Section 2.1091, RSS-102, RF radiation exposure evaluation

Report ID: VISRAD_FCC.17939_22 24 revl.doc

Date of Issue: April 2008

Status

Pass
Pass
Pass
Pass

Pass, an exhibit attached to
Application for certification

TThe test results relate only to the items tested. Pass/ fail decision was based on nominal values.

This test report replaces the previously issued test report identified by Doc ID:VISRAD_FCC.17939 22 24.

Name and Title Date Signature
Tested by: Mr. S. Samokha, test engineer March 21, 2008 it
Reviewed by: | Mrs. M. Cherniavsky, certification engineer April 6, 2008 %f
Approved by: | Mr. M. Nikishin, EMC and radio group leader April 7, 2008 %}/
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6.1

6.2

6.3

EUT description

General information

The EUT is a wireless alarm control system. The PowermaxComplete has several states of alertness, such as
"armed " and "disarmed", the reactions to each state differs and is explained in the manuals. Those various states
are achieved via the on board/ integrated keypad, via the RFID proximity sensor (131 kHz) and via the RF
transmitter type MCT 234 operating at 315 MHz.

The product includes GSM modem (FCC certified for modular approval) The EUT transmits alarm messages to
Visonic’s wireless siren and receives alarm messages from various wireless detectors. The device utilizes integral
antennas, separate for each radio. Once event was encountered the system also automatically reports via a public
telephone network. The EUT is powered from AC mains and is equipped with a rechargeable backup battery pack.
The GSM module, model name GE863-Quad, manufactured by Telit Communications S.p.A., operates in 824 — 849
MHz and 1850 — 1910 MHz frequency bands.

Operating frequencies

Source Frequency, MHz

Clock 4.19 16.0 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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6.4 Transmitter characteristics

Type of equipment

X 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)

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
X mobile Always at a distance more than 20 cm from all people

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 MHZz/1850.2 — 1909.8 MHz
RF channel spacing 200 kHz

) 800 — 26.7 dBm
Maximum rated output power 1900 —30.6 dBm
X No

) ) continuous variable
Is transmitter output power variable? X stepped variable with stepsize

Yes —
minimum RF power
maximum RF power
Antenna connection
unique coupling standard connector X integral with temporary RF connector
without temporary RF connector
Transmitter 99% power bandwidth 200 kHz
Transmitter aggregate data rate/s 270 kbps
Transmitter aggregate symbol (baud) rate/s NA
Type of modulation GSM
Transmitter power source
X AC Nominal rated voltage 120 V Frequency 60 Hz
X Battery Nominal rated voltage 9.6V
(backup)
Common power source for transmitter and receiver X yes no
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Test specification: FCC part 22, section 22.913/RSS-132 section 4.4, Peak output power

Test procedure: FCC part 22, Section 22.913

Test mode: Compliance -

Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:

7 Transmitter tests according to 47CFR part 22 and RSS-132 requirements

7.1

7.1.1

7.1.2

7.1.2.1
7.1.2.2
7.1.2.3

7.1.2.4

7.1.3

7.1.3.1
7.1.3.2

7.1.3.3
7.1.3.4

7.1.35
7.1.3.6

Peak output power (radiated)

General

This test was performed to measure the maximum peak output power radiated by transmitter. Specification test
limits are given in Table 7.1.1, Table 7.1.2.

Table 7.1.1 Peak output power limits according to FCC part 22, section 22.913

Assigned frequency range, Peak output power Equivalent field strength limit @ 3m,
MHz W dBm dB(uVv/m)*
824 - 849 7.0 38.45 135.83

Table 7.1.2 Peak output power limits according to RSS-132, section 4.4

Assigned frequency range, Peak output power Equivalent field strength limit @ 3m,
MHz W dBm dB(uVv/m)*
824 - 849 6.3 38 135.38

*- Equivalent field strength limit was calculated from the peak output power as follows: E=sqrt(30xPxG)/r, where P
is peak output power in Watts, r is antenna to EUT distance in meters and G is transmitter antenna gain in dBi.

Test procedure for field strength measurements

The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.

The EUT was adjusted to produce maximum available to end user RF output power.

The resolution bandwidth of spectrum analyzer was set wider than 6 dB bandwidth of the EUT and the field
strength of the EUT carrier frequency was measured with antenna connected to spectrum analyzer/ EMI receiver.
To find maximum radiation the turntable was rotated 360° and the measuring antenna height was swept in both
vertical and horizontal polarizations.

The maximum field strength of the EUT carrier frequency was measured as provided in Table 7.1.3 and associated
plots.

Test procedure for substitution power measurements

The test equipment was set up as shown in Figure 7.1.2 and energized.

RF signal generator was set to the EUT carrier frequency and the RF output level was preliminary adjusted to
produce the same field strength as it was measured from the EUT.

The test antenna height was swept to find maximum emission from substitution antenna and RF signal generator
output was fine adjusted to produce the same field strength as it was measured from the EUT.

The maximum peak output power was calculated as a sum of signal generator output power in dBm and
substitution antenna gain in dBd reduced by cable loss in dB.

The above procedure was performed in both horizontal and vertical polarizations of the substitution antenna.

The worst test results (the lowest margins) were recorded in Table 7.1.4 and shown in the associated plots.
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Test specification: FCC part 22, section 22.913/RSS-132 section 4.4, Peak output power

Test procedure: FCC part 22, Section 22.913

Test mode: Compliance -

Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:

Figure 7.1.1 Setup for carrier field strength measurements
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Figure 7.1.2 Setup for substitution peak output power measurements
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Test specification:

FCC part 22, section 22.913/RSS-132 section 4.4, Peak output power

Test procedure:

FCC part 22, Section 22.913

Test mode: Compliance -

Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:

Table 7.1.3 Field strength measurement of peak output power

ASSIGNED FREQUENCY: 824 - 849 MHz
TEST DISTANCE: 3m
TEST SITE: Semi anechoic chamber
EUT HEIGHT: 0.8m
DETECTOR USED: Peak
TEST ANTENNA TYPE: Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
MODULATION: GSM
BIT RATE: 270 kbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
Frequency, Field strength, Limit, Margin, Antenna Antenna Turn-table position**,
MHz dB(puVv/m) dB(puVv/m) dB* polarization height, m degrees
824.2 128.9 135.38 -6.48 Vv 1.25 0
836.6 128.8 135.38 -6.58 V 1.20 0
848.8 128.7 135.38 -6.68 V 1.20 6
*- Margin = Field strength — calculated field strength limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 7.1.4 Substitution measurement of peak output power
ASSIGNED FREQUENCY RANGE: 824 - 849 MHz
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
SUBSTITUTION ANTENNA TYPE: Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
5 “ ; Peak output Gt )
“requency | ‘ield strength Ant_enn‘a RF generator | Antenna gain Cable Jower. ERP Limit, Margin, Verdict
MHz dB(pVv/m) olarizatior | output, dBm dBd loss, dB dB'm dBm dB*
824.2 128.9 Vv 28.6 -2.13 0.96 25.51 38.50 -12.99 Pass
836.6 128.8 V 29.3 -2.09 0.96 26.25 38.50 -12.25 Pass
848.8 128.7 \% 29.6 -1.97 0.96 26.67 38.50 -11.83 Pass
*- Margin = Peak output power — specification limit.
Reference numbers of test equipment used
[ HL0521 | HLO0557 | HL0567 | HLO0604 | HL0661 | HL2400 |

Full description is given in Appendix A.
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Test specification:

FCC part 22, section 22.913/RSS-132 section 4.4, Peak output power

Test procedure: FCC part 22, Section 22.913

Test mode:

Compliance -
Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:
Plot 7.1.1 Field strength of carrier at low frequency
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
e Adllent R T
Mkr1 824 2375 MHz
Ref 140 dBpv/m Atten 45 dB 128.9 dBpvim
Feak
Log 1
10
dBy -
[,
b et ]
M1 S2
83 FC
A AR
Center 824.2 MHz Span 5 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.1.2 Field strength of carrier at low frequency

TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
7 Agilent E T
Mkr1 824.2375 MHz
Ref 140 dBy/m Atten 45 dB 123.2 dBpvim
Peak
Log
10 1
dB/ Q_“\
.
hdatasd Mw
V1 s2
S3 FC
A AA
Center 824.2 MHz Span5 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.913/RSS-132 section 4.4, Peak output power

Test procedure: FCC part 22, Section 22.913

Test mode:

Compliance -
Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:
Plot 7.1.3 Field strength of carrier at mid frequency
TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:
TEST DISTANCE:
i Agilent

Vertical
3m
R T

Ref 140 dB/m Atten 45 dB

Mkr1 836.6000 MHz
128.8 dByuv/m

Feak
Log

1.:;.1 / Y

Wf,//" m
W«\

V1 s2

S§3 FC

A AA

Center 836.5 MHz Span 5 MHz

#Res BW 1 MHz

VBW 3 MHz

Sweep 5 ms (401 pts)

Plot 7.1.4 Field strength of carrier at mid frequency

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
7 Agilent R T
Mkr1 836.6375 MHz
Ref 140 dBpivim Atten 45 dB 122.4 dBpivim
Peak
Log
10 1
dB/ —
—
ot/ ] W ~i2]
V1 s2
S3 FC
A AR
Center 836.5 MHz Span5 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.913/RSS-132 section 4.4, Peak output power

Test procedure: FCC part 22, Section 22.913

Test mode:

Compliance -
Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:
Plot 7.1.5 Field strength of carrier at high frequency
TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
7 Agilent E T
Mkr1 848.7375 MHz
Ref 140 dB}.//m Atten 45 dB 128.7 dBpvim
Peak
Log >
10
dB/ T
bt ot Mw
V1 S2
S3 FC
A AA
Center 848.8 MHz Span5 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.1.6 Field strength of carrier at high frequency

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
7 Agilent R T
Mkr1 848.7750 MHz

Ref 140 dBy/m Atten 45 dB 120.6 dByim

Peak

Log

10 4

dB/

[

V1 Ss2

S3 FC

A AA

Center 848.8 MHz Span5 MHz

#Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)
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Test specification: FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions
Test procedure: FCC part 22, Section 22.917
Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

7.2

7.2.1

7.2.2
7221
7.2.2.2

7.2.2.3

7.2.3
7.2.31
7.2.3.2

7.2.3.3

7.2.4
7241
7.2.4.2

7243
7244
7.2.45

7.2.4.6
7247

Field strength of spurious emissions

General

This test was performed to measure field strength of spurious emissions from the EUT. Specification test limit is
given in Table 7.2.1.

Table 7.2.1 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.

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
The EUT was set up as shown in Figure 7.2.1, energized and the performance check was conducted.

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.

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

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 7.2.2, energized and the performance check was conducted.

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.

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

Test procedure for substitution ERP measurements of spurious
The test equipment was set up as shown in Figure 7.2.3 and energized.

RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from the EUT.

The test antenna height was swept from 1 to 4 m to find maximum emission from substitution antenna and RF
signal generator output was fine adjusted to produce the same field strength as it was measured from the EUT.

The above procedure was performed in both, horizontal and vertical, polarizations of the test and substitution
antennas.

The ERP of spurious emissions was calculated as a sum of signal generator output power in dBm and antenna
gain in dBd reduced by cable loss in dB.

The above procedure was repeated at the rest of investigated frequencies.
The worst test results (the lowest margins) were recorded in Table 7.2.3 and shown in the associated plots.
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FCC part 22, section 22.917/RSS-132 section 4.5,

Test specification:
Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance -

Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Figure 7.2.1 Setup for spurious emission field strength measurements below 30 MHz
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Wooden JE—
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5 Flush e
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2
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Figure 7.2.2 Setup for spurious emission field strength measurements above 30 MHz
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Page 14 of 88



HERMON LABORATORIES
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Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,

Radiated spurious emissions

FCC part 22, Section 22.917

Test procedure:
Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 %

| Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Figure 7.2.3 Setup for substitution of spurious emission measurements
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Report ID: VISRAD_FCC.17939_22 24 revl.doc

Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure:

FCC part 22, Section 22.917

Test mode: Compliance

Date: 2/13/2008

Verdict:

PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 %

| Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Table 7.2.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 824-849 MHz

TEST DISTANCE: 3m

TEST SITE: Semi anechoic chamber
EUT HEIGHT: 0.8 m

INVESTIGATED FREQUENCY RANGE: 0.009 - 10000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH:

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
MODULATION: GSM
BIT RATE: 270 kbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Alnte_-nna_t Antenna Turn-table
MHz dB(uV/m) dB(uV/m) dB* kHz po arr:zatlo height, m position**, degrees
Low carrier frequency
1648.38 | 65.65 | 84.4 [ -1875 | 1000 | Vertical | 1.0 | 173
Mid carrier frequency
1673.23 | 68.57 | 84.4 [ 1583 | 1000 [ Vertical | 1.0 | 179
High carrier frequency
1697.73 | 72.08 | 84.4 | 1232 | 1000 | Vertical | 1.0 | 168

*- Margin = Field strength of spurious — calculated field strength limit.

**~ EUT front panel refers to 0 degrees position of turntable.
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Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,

Radiated spurious emissions

Test procedure:

FCC part 22, Section 22.917

Test mode:

Compliance

Date:

2/13/2008

Verdict:

PASS

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 %

| Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Table 7.2.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE:
TRANSMITTER CARRIER ERP:

TEST SITE:

TEST DISTANCE:

SUBSTITUTION ANTENNA HEIGHT:
DETECTOR USED:

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

824-849 MHz

25.51 dBm at low frequency

26.25 dBm at mid frequency

26.67 dBm at high frequency

Semi anechoic chamber

3m

0.8 m

Peak

> Resolution bandwidth

Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

- Field F generato : . Spurious — :
=requenc . RBW, | Antenna Ant gain, | ’able loss s Limit, | Margin "
Mz ;g(e:\?/‘nﬁ khz | olarizatior | O4Put 4B dB emission. [ dsm dge | Verdict
Low carrier frequency
1648.38 | 6565 | 1000 | Vertical | -37.48 | 627 | 135 ] -32.56 [ -13.00 | -19.56 | Pass
Mid carrier frequency
1673.23 | 6857 | 1000 | Vertical | -3421 | 629 | 136 | -29.28 [ -13.00 | -16.28 | Pass
High carrier frequency
1697.73 | 72.08 | 1000 | Vertical | -31.14 | 632 | 137 ] -26.19 | -13.00 | -13.19 | Pass
Reference numbers of test equipment used
HL 0410 HL 0446 HL 0521 HL 0589 HL 0604 HL 0768 HL 1424 HL 1947
HL 1984 HL 2009 HL 2259 HL 2260 HL 2499 HL 2909 HL 2910

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

Date: 2/13/2008

Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.1 Radiated emission measurements in 9to 150 kHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(2]
ACTYW DET: PEAK
MEAS DET: FEAE OF AVG
MER 171.6 kHz
EB.37 dBuYsm
LOG REF 98.@ dBulsm
1|
dB~
ATH
18 dB
o
) M‘WWMMM bt n
g4,y A |
dBul s AR b
UA 5B
S0 FC
ACORR
START 9.8 kHz 5TOF 138.8 kHz
RL ®IF BW 1.B kHz AYG BM 3 kHz SHP 78B msec

Note: intentional radiator 131 kHz

Plot 7.2.2 Radiated emission measurements in 9to 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

REF 9@.@ dBulsm

Semi anechoic chamber
Mid

Vertical

3m

ACTV DET:
MERS DET:

PEAK

FEAK OF AYG
MER 131.6 kHz
BB.47 dBpYsm

S i)

g

START 9.@ kHr

RL wIF BW 1.8 kHz AUG BN

STOP 15@.8 kHz

3 kHr SWP 7HB meec

Note: intentional radiator 131 kHz
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H Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

HERMON LABORATORIES

Test specification: FCC part 22, section 22.917/RSS-132 section 4.5,

Radiated spurious emissions
Test procedure: FCC part 22, Section 22.917
Test mode: Compliance :
Date: 31312008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.3 Radiated emission measurements in 9to 150 kHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@]

ACTY DET: PEAK

MEAS DET: FERE OF RAUG
HERE 131.6 kHz
EB. P4 dBplsm

LOG  REF 34.@ dBuls/m
1@

dB/
ATH
10 dE

NHWM&&”““““@uMﬁﬁ

oL W i |y o
a4y Mt
dEpl s
YA 5B
SCFC
ACORR

kv

START 3.@ kHz STOP 13@.8 kHz
RL ®IF EW 1.8 kHz AYG BW 3 kHz SWF 7HB msec

Note: intentional radiator 131 kHz

Plot 7.2.4 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@]

ACTY DET: PEAK

MEAS DET: FEAEK OF AUG
MER 168 kHz
53.35 dBplsm

LOG  REF 9.8 dBupW/m
1B
dBs
ATH
i@ dBE

oLt
auy.y M,

dBpl s ‘\-\--.J,,‘IL
bR 5B
50 F( g

RCORR i

L

START 15@ kHz ST0F 3@.8@ MHz
L *IF BW 1@ kHz AUG BW 3@ kHz GHP 333 meec
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

HERMON LABORATORIES

Test specification: FCC part 22, section 22.917/RSS-132 section 4.5,

Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

PASS

Date: 2/13/2008 Verdict:

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.5 Radiated emission measurements in 0.15 - 30 MHz range

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

(@]

ACTY DET: PERAE
MEAS OET: PEAK OF AUG
MER 178 kHz
53.P9 dBplsm

LOG  REF 9@.8 dBulsm

1|

dBs

ATH

1@ dB

DL [l

a4,y i

dBpl s =

YA 5B !

5CFC W

ACORR g

My
START 158 kHz 5TOP 38.@@ MHz
RL  ®IF BW 18 kHr AUG BW 3@ kHr SWP 395 moec

Plot 7.2.6 Radiated emission measurements in 0.15 - 30 MHz range

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

(@]

ACTY DET: PERAE
MEAS DET: FERK OP ALG
MKR 158 kHz
EA.56 dBplsm

LOG  REF 96.9 dBuW/m

18

dBs

ATH

1B db

0L e

gu.y N“””*Mum .

dBpl s -

UA 5B e,

5C FC T

ACORR -

T
START 158 kHz 5TOP 3@.0@ MH:
RL  ®IF BW 18 kHr AUG BW 3@ KkH: 5WP 895 msec

Page 20 of 88



H Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

HERMON LABORATORIES

Test specification: FCC part 22, section 22.917/RSS-132 section 4.5,

Radiated spurious emissions
Test procedure: FCC part 22, Section 22.917
Test mode: Compliance :
Date: 31312008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.7 Radiated emission measurements in 30 - 1000 MHz range

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

(@]

ACTY DET: PEAK

MEAS DET: FERE OF RAUG
HEE BiB.4 MHz
116,67 dBulsm

LOG  REF 18B.@ dBplsm
1@

dB/
ATH
2@ dE

0L

4.y
dEpl s
VA 5B ot

5C FC
ACORR ]

START 3@ B MHz STOF 1.@6BA OHz
RL IF BW 128 kHz AYG BW 3B kHz SWF 3BT msec

Note: intentional radiators 315 MHz and 824.2MHz (GSM module)

Plot 7.2.8 Radiated emission measurements in 30 - 1000 MHz range

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

(@]

ACTY DET: PEAK

MEARS OET: FERK OF AUG
MER B3Y.1 MHz
129,38 dEpl/m

LOG  REF 18B.8 dBpYsm
1B
dBs
ATH
20 dB

0L

qu.y
dBpl s L et
YA 3B e

5¢ FC
ACORR Pl

5TART 3B B MHz STOF 1.ABBA GHz
L IF BW 128 kH:z AVG BN 3EB kHz SHP 3B meec

Note: intentional radiators 315 MHz and 836.6 MHz (GSM module)
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

Date: 2/13/2008

Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.9 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(@]
ACTY DET: PERAE
MEAS DET: FERE OP AUG
MER BH1.9 MHz
126,98 dBulsm
IISG REF 148.8 dBplsn
dBs
ATH
20 dB
oL
a4.y
e Rk
5C FC P
ACORR Yo g o]
e b, At dyr ]

STRRET 3@ B MHz
RL IF BW 128 kHz

AYG BW 3B kHz

STOF 1.@EBA COHz
SHP 383 msec

Note: intentional radiators 315 MHz and 848.8 MHz (GSM module)
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure:

FCC part 22, Section 22.917

Test mode: Compliance

Verdict: PASS

Date: 2/13/2008

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.10 Radiated emission measurements in 1 — 6.5 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(28]

LOG  REF 35.@ dBuls/m

Semi anechoic chamber
Low

Vertical and Horizontal
3m

ACTYW DET:
MEAS DET:

FEAK

FERE OF AUG
HEE EB.211 [GHz
EE.BH dEplsm

i@
dB/

LATH
d dE

..\M.iJ

oL
4.4

dEpl s

VA 5B
3C FC
ACORR

STRRT 1 .@BE CHz
RL ®IF EW 1.8 MHz

STOP B.3B@ GHz

AYG BW 3 MHz WP 118 msec

Plot 7.2.11 Radiated emission measurements in 1 — 6.5 GHz range

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

(@]

ACTY DET: PERAE
MEAS OET: PEAK OF AUG
MER B.431 GHz
EE.P3 dBplsm

LOG  REF 95.8 dBulsm

1|

dBs

1ATH

@ dE

oL U B e P &

gy.y s sl

dBpl

YA 5B

5C FC

ACORR

START 1.@E@ GHz 5TOP E.3@@ GHz

RL  ®IF BN 1.8 MHz AUG BW 3 MHz SWP 110 moec
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

Date: 2/13/2008

Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.12 Radiated emission measurements in 1 — 6.5 GHz range

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

(@]

ACTY DET: PERAE
MEAS DET: FERE OP AUG
MKR B.BYE GH:
EE. B3 dEplsm

LOG  PREF 959.8 dBuW/m

19

dBs

1ATH

8 dB

oL J ST Evr— v

au,u e il

dEpl s

VA 5B

5C FC

ACORR

START 1.@0E GHz 5TOF B.95@@ GH:

RL  ®IF BN 1.8 MHz AUG BW 3 MHz SWP 110 moec
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

Date: 2/13/2008

Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.13 Radiated emission measurements in 6.5 - 9 GHz range

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

i Adgilent R T

Mkr1 8.48750 GHz

Ref 90 dBpyv/m Atten 5 dB 57.3 dBuvim

Peak

Log

10

dB/

oI P T SN P SR A i

B

W1 52

53 FC

AAA

Start 6.5 GHz Stop 9 GHz

Res BW 3 MHz

VBW 3 MHz

Sweep 6.23 ms (401 pts)

Plot 7.2.14 Radiated emission measurements in 6.5 - 9 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

i Agilent

Semi anechoic chamber
Mid
Vertical and Horizontal
3m

R T

Ref 90 dB\/m Atten 5 dB

Mkr1 7.53125 GHz
54.98 dBpv/m

Peak

Log

10
dB/

DI T

BAA vt by
dBV/

W1 52
53 FC

A AR

Start 6.5 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 9 GHz
Sweep 6.23 ms (401 pts)
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification: FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions
Test procedure: FCC part 22, Section 22.917
Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.15 Radiated emission measurements in 6.5 - 9 GHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 8.81250 GHz
Ref 90 dBpv/m Atten 5 dB 52.57 dBpvim
Peak
Log
10
dB/
DI e — yy : iy
BAA Lttt
dByivh
W1 82
53 FC
MM
Start 6.5 GHz Stop 9 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 6.25 ms (401 pis)
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

Date: 2/13/2008

Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.16 Radiated emission measurements at the 2" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@8]

LOG
1B

REF 9@.8 dBpW/m

Semi anechoic chamber
Low

Vertical

3m

ACTV DET:
MEAS DET:

FEAE
FEAE OF RAWG
MER 1. E4838 GHz
E5.65 dBplsm

FREAMF 0N

dBs

ATH
2@ dB

0L
4.y

.

dBpl s
YA 3B

SC FC
ACORR

CEMTER 1 BH4AYE OHz

L *IF BW 1.B MHz AVG BW

SFAN 18.8@ MHz

3 HHz SHP £d. B meec

Plot 7.2.17 Radiated emission measurements at the 2" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(28]

LOG  REF 34.@ dBuls/m
1@

Semi anechoic chamber
Mid

Vertical

3m

ACTYW DET:
MEAS DET:

FEAK
FERE OF AUG
MER 1.67327 GHz
EB.57 dBulsm

FREAMF 0N

dB/

ATH
2@ dE

oL
4.4

dEpl s
VA 5B

3C FC
ACORR

CENTER 1 BE73B@ GHz

RL ®IF EW 1.8 MHz AVG BW

SFAN 18.BA MHz

3 MHz SHP E@.B meec
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

Date: 2/13/2008

Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.18 Radiated emission measurements at the 2" harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@]
ACTY DET: PERAE
MEAS DET: FERE OP AUG
MKR 1.E9777 GHz
72.B8 dBplYsm
%SG REF 94.@ dBul/m PREAMP ON
dBs
ATH
20 dB b
gLLI y TS "RV A f .
dEpb/
VA 5B
5C FC
ACORR

CEMTER 1 BS7EE CHr
RL ®IF EW 1.8 MHz

AYG BW 3 MHz

SFAN 18.BA MHz
SHP E@.B meec

Plot 7.2.19 Radiated emission measurements at the 2" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@8]

LOG  REF 38.8 dBuls/m

Semi anechoic chamber
Low

Horizontal

3m

ACTYW DET:
MEAS DET:

FEAK

FERE OF AUG
MER 1.B4833 GHz

58,085 dBplsm

FREAMF 0N

1@
dBs

ATH
2@ dB

DL
4.4

dBpl s

VA 5B
St FC
ACORR

CENTER 1 BYEYE GHr
FL *IF EW 1.8 MHz

AUG BN 3 MHz

SFAM 18.BA MHz
SWP t@. B meec
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure:

FCC part 22, Section 22.917

Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.20 Radiated emission measurements at the 2" harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(@]
ACTY DET: PERAE
MEAS OET: PEAK OF AUG
MER 1.E73P8 GHz
EA. B3 dEplsm
%SG REF 98.8 dBulsm PREAMP ON
dBs
ATH
20 dB

gLLI y U YOO PR PP I e UV AU VPR A
dBuY/
VA 5B
SCFC
ACORR

CENTER 1 BE73B@ GHz SFAN 18.BA MHz
RL ®IF EW 1.8 MHz AYG BW 3 MHz WP td. B msec

Plot 7.2.21 Radiated emission measurements at the 2"% harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(@]
ACTU DET: PEAK
MEAS ODET: FEAK OF AUG
MER 1.E3773 GHz
Ei.54 dBpYs/m
LOG REF 9@.8 dBulsm PREAMP ON
1@
dBs
ATH
20 dE
&
g'—LI y WWWMM MWWWM
Bl s
YA 5B
SCFC
ACORR
CENTER 1 BO7E@ GHz SPAN 18.@@ MHz
L ®IF BN 1.B MHz AUG BW 3 MHz SWP PE.B meec
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H Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

HERMON LABORATORIES

Test specification: FCC part 22, section 22.917/RSS-132 section 4.5,

Radiated spurious emissions
Test procedure: FCC part 22, Section 22.917
Test mode: Compliance :
Date: 31312008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.22 Radiated emission measurements at the 3" harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
i Adgilent R T
Mkr1 2.546675 GHz
Ref 90 dBpyv/m Atten 5 dB 50.94 dBpvim
Peak
Log
10
dB/
DI s
Bd‘:!.:\/f bt tymcetebelbmficciinimpeesntvg s o %MMMW
W1 52
53 FC
A AR
Center 2.547 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

Date: 2/13/2008

Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.23 Radiated emission measurements at the 4™ harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 3.297075 GHz
Ref 90 dBpv/m Atten 5 dB 51.03 dBpvim
Peak
Log
10
dB/
DI $
:‘:EI:W gl Mw s M ety Pyl o
Wi 52
53 FC
A AN
Center 3.297 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

Plot 7.2.24 Radiated emission measurements at the 4™ harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

i Agilent

Semi anechoic chamber
Mid
Vertical & Horizontal

3m
R T

Ref 90 dBp\/m Atten 5 dB

Mkr1 3.346325 GHz
50.59 dByuvim

Peak

Log

10
dB/

DI

1o e

814
By o]

W1 52
53 FC

A AR

Center 3.346 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 10 MHz
Sweep 4 ms (401 pts)
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H Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

HERMON LABORATORIES

Test specification: FCC part 22, section 22.917/RSS-132 section 4.5,

Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

PASS

Date: 2/13/2008 Verdict:

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.25 Radiated emission measurements at the 4™ harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 3.395425 GHz
Ref 90 dBpv/m Atten 5 dB 49.03 dBpvim
Peak
Log
10
dB/
DI 5
:l:a':w i WWMMMMW
W1 o52
53 FC
A AN
Center 3.395 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

Plot 7.2.26 Radiated emission measurements at the 5" harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mirl 4.121500 GHz
Ref 90 dBpyv/m Atten 5 dB 51.81 dBpvim
Peak
Log
10
dB/
DI 2
84.4 ™
By st gl et e e e Pt o]
W1 52
53 FC
AAA

Center 4.121 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

HERMON LABORATORIES

Test specification: FCC part 22, section 22.917/RSS-132 section 4.5,

Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

PASS

Date: 2/13/2008 Verdict:

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.27 Radiated emission measurements at the 5™ harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 4.183150 GHz
Ref 90 dBpv/m Atten 5 dB 48.5 dBuvim
Peak
Log
10
dB/
DI -
Bdl:!.:\/f ey MWMM% o M A et i
W1 o52
53 FC
A AN
Center 4.183 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

Plot 7.2.28 Radiated emission measurements at the 5" harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 4.244475 GHz
Ref 90 dBpv/m Atten 5 dB 48.11 dBpvim
Peak
Log
10
dB/
DI *
:?a':w it i B AEEIIR|onisming sipioid
Wi 52
53 FC
A AN
Center 4.244 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)
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FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test specification:

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

Date: 2/13/2008 Verdict:

PASS

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 %

| Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.29 Radiated emission measurements at the 6™ harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 4.945300 GHz
Ref 90 dBpv/m Atten 5 dB 53.48 dBpvim
Peak
Log
10
dB/
DI -
Bdl:!.:\/f WWW ety
Wi 52
53 FC
A AN
Center 4.945 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

Plot 7.2.30 Radiated emission measurements at the 6" harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 5.019325 GHz
Ref 90 dBpyv/m Atten 5 dB 49.15 dBpvim
Peak
Log
10
dB/
DI s
Bd‘:!.:\/f e B A el bt e
W1 52
53 FC
A AR
Center 5.02 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Page 34 of 88



HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22 24 revl.doc

Date of Issue: April 2008

Test specification:

FCC part 22, section 22.917/RSS-132 section 4.5,
Radiated spurious emissions

Test procedure:

FCC part 22, Section 22.917

Test mode:

Compliance

Date: 2/13/2008

Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.31 Radiated emission measurements at the 6™ harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 5.093100 GHz
Ref 90 dBpyv/m Atten 5 dB 48.83 dBpvim
Peak
Log
10
dB/
DI 5
814 I VAT S Y A A A e
dBpvA
W1 52
53 FC
A AR
Center 5.093 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.2.32 Radiated emission measurements at the 9" harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 7.417150 GHz
Ref 90 dBpv/m Atten 5 dB 57.35 dBpvim
Peak
Log
10
dB/
£
oI ] T
YT N RSN S R o ]
dBv/
W1 52
53 FC
AAA
Center 7.418 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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Test specification: FCC part 22, section 22.917/RSS-132 section 4.5,

Radiated spurious emissions

Test procedure: FCC part 22, Section 22.917

Test mode: Compliance

PASS

Date: 2/13/2008 Verdict:

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 824-849 MHz operate simultaneously

Plot 7.2.33 Radiated emission measurements at the 9" harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 7.528825 GHz
Ref 90 dBpv/m Atten 5 dB 55.57 dBpvim
Peak
Log
10
dB/
ol I
844 ey T TN e A e -y
dBv/
Wi 52
53 FC
A AN
Center 7.529 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

Plot 7.2.34 Radiated emission measurements at the 9" harmonic

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical & Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 7.639225 GHz
Ref 90 dBpv/m Atten 5 dB 54.54 dBpvim
Peak
Log
10
dB/
o M o N
TV B BEAa e natcis
dBv/
Wi 52
53 FC
A AN
Center 7.639 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)
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Test specification: FCC part 24, section 24.232/RSS-133 section 6.4, Peak output power

Test procedure: FCC part 24, Section 24.232

Test mode: Compliance -

Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:

8 Transmitter tests according to 47CFR part 24 and RSS-133 requirements

8.1

8.1.1

8.1.2

8.1.2.1
8.1.2.2
8.1.2.3

8.1.2.4

8.1.3

8.1.3.1
8.1.3.2

8.1.3.3
8.1.34

8.1.35
8.1.3.6

Peak output power

General

This test was performed to measure the maximum peak output power radiated by transmitter. Specification test
limits are given in Table 8.1.1.

Table 8.1.1 Peak output power limits

Assigned frequency range, Peak output power Equivalent field strength limit @ 3m,
MHz W dBm dB(uVv/m)*
1850 - 1910 2.0 33.0 128.23

*- Equivalent field strength limit was calculated from the peak output power as follows: E=sqrt(30xPxG)/r, where P
is peak output power in Watts, r is antenna to EUT distance in meters and G is transmitter antenna gain in dBi.

Test procedure for field strength measurements

The EUT was set up as shown in Figure 8.1.1, energized and its proper operation was checked.

The EUT was adjusted to produce maximum available to end user RF output power.

The resolution bandwidth of spectrum analyzer was set wider than 6 dB bandwidth of the EUT and the field
strength of the EUT carrier frequency was measured with antenna connected to spectrum analyzer/ EMI receiver.
To find maximum radiation the turntable was rotated 360° and the measuring antenna height was swept in both
vertical and horizontal polarizations.

The maximum field strength of the EUT carrier frequency was measured as provided in Table 8.1.2 and associated
plots.

Test procedure for substitution power measurements

The test equipment was set up as shown in Figure 8.1.2 and energized.

RF signal generator was set to the EUT carrier frequency and the RF output level was preliminary adjusted to
produce the same field strength as it was measured from the EUT.

The test antenna height was swept to find maximum emission from substitution antenna and RF signal generator
output was fine adjusted to produce the same field strength as it was measured from the EUT.

The maximum peak output power was calculated as a sum of signal generator output power in dBm and
substitution antenna gain in dBi reduced by cable loss in dB.

The above procedure was performed in both horizontal and vertical polarizations of the substitution antenna.

The worst test results (the lowest margins) were recorded in Table 8.1.3 and shown in the associated plots.
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Test specification: FCC part 24, section 24.232/RSS-133 section 6.4, Peak output power

Test procedure: FCC part 24, Section 24.232

Test mode: Compliance -

Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:

Figure 8.1.1 Setup for carrier field strength measurements
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Figure 8.1.2 Setup for substitution peak output power measurements
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Test specification:

FCC part 24, section 24.232/RSS-133 section 6.4, Peak output power

Test procedure:

FCC part 24, Section 24.232

Test mode: Compliance -

Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:

Table 8.1.2 Field strength measurement of peak output power

ASSIGNED FREQUENCY:

1850 — 1910 MHz

TEST DISTANCE: 3m
TEST SITE: Semi anechoic chamber
EUT HEIGHT: 0.8m
DETECTOR USED: Peak
TEST ANTENNA TYPE: Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
MODULATION: GSM
BIT RATE: 270 kbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
Frequency, Field strength, Limit, Margin, Antenna Antenna Turn-table position**,
MHz dB(puVv/m) dB(puVv/m) dB* polarization height, m degrees
1850.2 1251 128.23 -3.13 Vv 1.25 349
1879.8 123.7 128.23 -4.53 V 1.25 313
1909.8 126.1 128.23 -2.13 \% 1.20 321
*- Margin = Field strength — calculated field strength limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 8.1.3 Substitution measurement of peak output power
ASSIGNED FREQUENCY RANGE: 1850 — 1910 MHz
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
SUBSTITUTION ANTENNA TYPE: Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
“requency | ‘ield strength | Antenna | RF generator | \ntenna gain | Cable PSS O Limit, Margin, :
MHz dB(pVv/m) olarizatior | output, dBm dBi loss, dB Jowglrg,rlilRP dBm dB* ALl
1850.2 125.1 \ 21.4 8.64 1.41 28.63 33.00 -4.37 Pass
1879.8 123.7 V 20.3 8.78 1.42 27.66 33.00 -5.34 Pass
1909.8 126.1 \ 23.1 8.92 1.42 30.60 33.00 -2.40 Pass
*- Margin = Peak output power — specification limit.
Reference numbers of test equipment used
[ HL0589 | HLO661 | HL1430 | HL1947 | HL1984 | HL2432 | HL3207 |

Full description is given in Appendix A.
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Test specification:

FCC part 24, section 24.232/RSS-133 section 6.4, Peak output power

Test procedure:

FCC part 24, Section 24.232

Test mode:

Compliance

Date:

2/13/2008

Verdict: PASS

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks:

TEST SITE:

Plot 8.1.1 Field strength of carrier at low frequency

ANTENNA POLARIZATION:
TEST DISTANCE:

TEST SITE:

Semi anechoic chamber

Vertical
3m
7 Agilent R T
Mkr1 1.8501250 GHz
Ref 130 dBy/m Atten 35 dB 125.1 dBpi'im
Peak
Log /_E_—\\
10
dB/
WWM [t
V1 Ss2
S3 FC
A AA
Center 1.85 GHz Span5 MHz
Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 8.1.2 Field strength of carrier at low frequency

ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber

Horizontal
3m
7 Agilent R T
Mkr1 1.8502500 GHz
Ref 130 dBy/m Atten 35 dB 116.5 dBy/im
Peak
Log 1
10
dB/ S
R O a [t Ao
V1 Ss2
S3 FC
A AA
Center 1.85 GHz Span5 MHz
Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)
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Test specification: FCC part 24, section 24.232/RSS-133 section 6.4, Peak output power

Test procedure: FCC part 24, Section 24.232

Test mode: Compliance -

Date: 2/13/2008 Verdict: PASS
Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC
Remarks:

Plot 8.1.3 Field strength of carrier at mid frequency

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
7 Agilent R T
Mkr1 1.8797165 GHz
Ref 130 dB}.//m Atten 35 dB 123.7 dBpvim
Peak *
Log /”Q_
10 .
dB/
N [y
V1 s2
S3 FC
A AR
Center 1.88 GHz Span5 MHz
Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 8.1.4 Field strength of carrier at mid frequency

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
e Adllent R T
Mkr1 1.8798040 GHz
Ref 130 dBp\v/m Atten 35 dB 118.4 dBpvim
Feak
Log "
10
dB/ - -
| M‘*\N—*\f\p/uw’
V1 S2
83 FC
A AR
Center 1.88 GHz Span 5 MHz
Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)
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Test specification:

FCC part 24, section 24.232/RSS-133 section 6.4, Peak output power

Test procedure:

FCC part 24, Section 24.232

Test mode:

Compliance

Date:

2/13/2008

Verdict: PASS

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks:

TEST SITE:

Plot 8.1.5 Field strength of carrier at high frequency

ANTENNA POLARIZATION:
TEST DISTANCE:

TEST SITE:

Semi anechoic chamber

Vertical
3m
e Adllent R T
Mkr1 1.9097500 GHz
Ref 130 dBpv/m Atten 35 dB 126.1 dBpv/m
Feak
Log 1‘\
10
dB/ \\
WWM e
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Center 1.91 GHz Span 5 MHz
Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Plot 8.1.6 Field strength of carrier at high frequency

ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber

Horizontal
3m
7 Agilent R T
Mkr1 1.9097625 GHz
Ref 130 dBy/m Atten 35 dB 121.3 dBpiim
Peak 4
Log .+
10
dB/
e ottprgrpedo | Mwww«w
V1 s2
S3 FC
A AA
Center 1.91 GHz Span5 MHz
Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)
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Test specification: FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure: Public notice DA 00-705

Test mode: Compliance :

Date: 31312008 Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

8.2

8.2.1

8.2.2
8.2.2.1
8.2.2.2

8.2.2.3

8.2.3
8.2.3.1
8.2.3.2

8.2.3.3

8.2.4
8.2.4.1
8.2.4.2

8.2.4.3
8.24.4
8.2.45

8.2.4.6
8.2.4.7

Field strength of spurious emissions

General

This test was performed to measure field strength of spurious emissions from the EUT. Specification test limit is
given in Table 8.2.1.

Table 8.2.1 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.

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
The EUT was set up as shown in Figure 8.2.1, energized and the performance check was conducted.

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.

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

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 8.2.2, energized and the performance check was conducted.

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.

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

Test procedure for substitution EIRP measurements of spurious
The test equipment was set up as shown in Figure 8.2.3 and energized.

RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from the EUT.

The test antenna height was swept from 1 to 4 m to find maximum emission from substitution antenna and RF
signal generator output was fine adjusted to produce the same field strength as it was measured from the EUT.

The above procedure was performed in both, horizontal and vertical, polarizations of the test and substitution
antennas.

The ERP of spurious emissions was calculated as a sum of signal generator output power in dBm and antenna
gain in dBi reduced by cable loss in dB.

The above procedure was repeated at the rest of investigated frequencies.
The worst test results (the lowest margins) were recorded in Table 8.2.3 and shown in the associated plots.

Page 43 of 88



HERMON LABORATORIES

Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Public notice DA 00-705

Test procedure:
Test mode:

Compliance Verdict: PASS

Date:
Temperature: 22°C

2/13/2008
Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Figure 8.2.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 8.2.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification: FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure: Public notice DA 00-705

Test mode: Compliance -

Date: 2/13/2008 Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Figure 8.2.3 Setup for substitution of spurious emission measurements
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Verdict: PASS

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance
Date: 2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Table 8.2.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:

TEST SITE:

EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

1850-1910 MHz

3m

Semi anechoic chamber / OATS
0.8 m

0.009 — 20000 MHz

Peak

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
MODULATION: GSM
BIT RATE: 270 kbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Alnte_-nna_t Antenna Turn-table
MHz dB(uVv/m) dB(uVv/m) dB* kHz po arr:zatlo height, m position**, degrees
Low carrier frequency
5550.320 61.67 84.4 -22.73 1000 Horizontal 1.4 18
14802.208 63.83 84.4 -20.57 1000 Vertical 1.3 10
Mid carrier frequency
7519.025 59.29 84.4 -25.11 1000 Vertical 1.4 173
15038.450 58.67 84.4 -25.73 1000 Vertical 1.2 18
High carrier frequency
7639.600 | 58.28 | 84.4 [ 2612 | 1000 [ Vertical | 1.4 | 174

*- Margin = Field strength of spurious — calculated field strength limit.

**~ EUT front panel refers to 0 degrees position of turntable.
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Verdict: PASS

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 %

| Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Table 8.2.3 Substitution EIRP of spurious test results

ASSIGNED FREQUENCY RANGE:
TRANSMITTER CARRIER POWER:

TEST SITE:

TEST DISTANCE:
SUBSTITUTION ANTENNA HEIGHT:
DETECTOR USED:

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

1850.0 — 1910.0 MHz

28.63 dBm at low frequency
27.66 dBm at mid frequency
30.60 dBm at high frequency
Semi anechoic chamber

3m
0.8m
Peak

> Resolution bandwidth

Tunable dipole (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

- Field F generato : . Spurious — :
“requenc . RBW, | Antenna Ant gain, | ‘able loss I Limit, | Margin :
Mz ;g(e:\?/‘nﬁ khz | olarizatior | O4Put oBi dB emission. [ dsm de | Verdict
Low carrier frequency
5550.320 61.67 1000 | Horizontal -42.63 10.58 2.30 -34.35 -13.00 | -21.35 Pass
14802.208 63.83 1000 Vertical -41.57 13.44 3.99 -32.12 -13.00 | -19.12 Pass
Mid carrier frequency
7519.025 59.29 1000 Vertical -45.01 10.91 2.73 -36.83 -13.00 | -23.83 Pass
15038.450 58.67 1000 Vertical -47.93 14.53 4.04 -37.44 -13.00 | -24.44 Pass
High carrier frequency
7639.600 | 5828 [ 1000 | Vertical | -4602 | 10.98 276 | -37.80 [ -13.00 | -24.80 | Pass
Reference numbers of test equipment used
HL 0410 HL 0446 HL 0521 HL 0589 HL 0604 HL 0768 HL 1424 HL 1947
HL 1984 HL 2009 HL 2259 HL 2260 HL 2499 HL 2909 HL 2910

Full description is given in Appendix A.
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FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

emissions
Test procedure: Public notice DA 00-705
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Date: 2/13/2008 Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.1 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

@

Semi anechoic chamber
Low

Vertical and Horizontal
3m

ACTY DET: PERK
MEAS DET: FEAK OF RAVG
MEE 131.6 kHr
EB.B6 dBulsm

LOG  REF 9@.8 dBuls/m
1

*Vw»mhmﬂmkw¢¥MN$

=
—

START 9.8 kHz
RL ®IF EH 1.B kHz

AUG BH 3 kHz

STOF 15H.8 kHz
SHF 7B msec

Note: intentional radiator 131 kHz

Plot 8.2.2 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG REF 38.8 dBulWim

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

RCTY DET: PERK
MEAS DET: FERK OF RAYG
MER 130.6 kHz
EB.31 dBulsm

1B

dBs

ATH
1@ dE

i
AT W

DL
q4.4

dEpls
VA 5B

Ry

3C FC
RCORR

START 3.@ kHr

STOP 138.8 kHz

RL ®IF EW 1.8 kHz

AUG BH 3 kHz WP 7HR meec

Note: intentional radiator 131 kHz
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.3 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(28]

LOG  REF 34.8 dEuls/m
1@

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTY DET: PERK

MEAS DET: FERK OF RAUG
HEE 131.6 kHz
EB.P6 dEulsm

dB/

ATH
1@ di

ww#ww“““¢“ﬂUW¢qwhﬁqu

0L
4.4

dEpl/
VA 5B

G Ana s vl

3C FL
RCORR

STRRT 3.8 kHx
RL ®IF BW 1.8 kHz

AVG BW 3 kHz

STOP 15@.8 kHz
SHP 7EB meec

Note: intentional radiator 131 kHz

Plot 8.2.4 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@8]

LOG  REF 394.8 dEuls/m

Semi anechoic chamber
Low

Vertical and Horizontal
3m

RCTY DET: PEAK

MEAS DET: FEAK OF AUG
MER 138 kHz
58.54 dEplsm

1B

dBs

ATH
10 dE

oL
auLy | M,

dBpl/ P
VA 5B

30 FC
RCORR

o]

START 15@ kHz
fL *IF BW 18 kHz

AVG BW 3@ kHz

3TO0F 3A.BA MHz
3WF 835 meec
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.5 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(28]

LOG  REF 34.8 dEuls/m
1@

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

ACTY DET: PERK

MEAS DET: FERK OF RAUG
MR 1B@ kHz
56.89 dEulsm

dB/

ATH
1@ di

oL
IV 7

dBul/ Y
VA 5B s

3C FL
RCORR

L P

STRRT 15@ kHx
RL ®1F BEW 18 kHz

AVG BW 38 kHz

STOP 38.B@ MHz
SKP 335 mesec

Plot 8.2.6 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(28]

LOG  REF 34.@ dBuls/m
1@

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTY DET: PEAK

MEAS DET: FERE OF RAUG
MER 158 kHz
56,91 dBplsm

dB/

ATH
1@ di

oL
gy.y i

dBpls W“‘“rvw,m
VA 5B [

3C FC
ACORR

|

STRART 15@ kHx
RL »I1F EW 18 kHz

AYG BW 38 kHz

STOP 38.B8 MHz
SHP 835 msec
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.7 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

LOG  REF 1@B.8 dBpl/m
18

Semi anechoic chamber
Low

Vertical and Horizontal
3m

ACTY DET: PEAK

MERS DET: FERK OF RAWG
MER 313.2 MHz
71,83 dBplsm

dBs

ATH

2 dB

oL
q4.4

dBpls

YA 5B
3CFC

ACORR o e

START 3@ @ MHz
RL IF BW 128 kHz

AYG EW 380 kHz

STOF 1.@EPA GHz
SHP 363 meec

Note: intentional radiators 315 MHz

Plot 8.2.8 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@)

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

ACTY DET: PEAE

MERS DET: FEAK OF RAWG
MER 313.2 MHz
@47 dBpWsm

LOG  REF 18B.8 dBpMsm
1B
dBs

ATH

2 dB

oL
q4.4

dBpls
VA 5B

SC FC
ACORR

(AP Y PR WPV P, Ty

START 3@ @ MHz

STOF 1.@EBA GHz

BT IF BW 128 kHz AYG EW 3@ kHz SHF 383 meec

Note: intentional radiators 315 MHz
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
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Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.9 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@8]

LOG  REF 18B.@ dBplsm

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTY DET: PEAK

MEAS DET: FERE OF RAUG
HER 313.2 MHz
75,12 dBplYsm

1@
dBs

ATH

2@ dB

DL
4.4

dBpl s
VA 5B

St FC
ACORR

START 3@ @ MHz
FL IF EW 128 kHz

AVG BN 3ER kHz

STOF 1.AABA GHz
SWF JE3 msec

Note: intentional radiators 315 MHz

Plot 8.2.10 Radiated emission measurements in 1000 — 6500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@8]

Semi anechoic chamber
Low

Vertical and Horizontal
3m

ACTY DET: PEAK

MEAS DET: FEAEK OF AUG
MER 1,857 GHz
112.45 dBplsm

LOG  REF 99.@,dBupW/m
1B
dBs

1ATH
@ dB

START 1.@0@ GHz
il *IF EW 1.8 MHz

AVG BW 3 MHz

STO0F B.3BA 0Hz
SWF 118 meec

Note: intentional radiators 1850.2 MHz (GSM module)
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Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance
Date: 2/13/2008

Verdict:

PASS

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 %

| Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.11 Radiated emission measurements in 1000 — 6500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@8]

LOG  REF 33.8,dBuVs/m
i@

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

ACTY DET: PEAK

MEAS DET: FEAEK OF AUG
MER 1,863 GHz
112,37 dBpWsm

dBs

1ATH
@ dB

0L
4.y

dBpl s
YA 3B

SC FC
ACORR

START 1.@0@ GHz
L *IF EW 1.8 MHz

ST0F B.3B@ GHz

AVG BW 3 MHz GHP 118 meec

Note: intentional radiators 1879.8 MHz (GSM module)

Plot 8.2.12 Radiated emission measurements in 1000 — 6500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@8]

LOG  REF 99.8 dBuplsm
1B

Semi anechoic chamber
High

Vertical and Horizontal
3m

ACTY DET: PEAK

MEAS DET: FEAEK OF AUG
MER 1.318 GHz
112,499 dBplsim

dBs

£ATH
A dB

STRRT 1 .@BE CHz
RL ®IF EW 1.8 MHz

STOP B.3B@ GHz

AYG BW 3 MHz WP 118 msec

Note: intentional radiators 1909.8 MHz (GSM module)
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Report ID: VISRAD_FCC.17939_22 24 revl.doc

Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 %

| Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.13 Radiated emission measurements in 6.5- 8 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

i Agilent

OATS
Low
Vertical and Horizontal
3m
R T

Ref 90 dB\/m

Atten 5 dB

Mkr1 7.40000 GHz
53.74 dBp/m

Peak

Log

10
dB/

DI

A,

844
dByV

W1 32

53 FC
A AR

Start 6.5 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 8 GHz
Sweep 4 ms {401 pts)

Plot 8.2.14 Radiated emission measurements in 6.5- 8 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
i Agilent B T

Mkr1 7.52000 GHz
Ref 90 dBpv/m Atten 5 dB 58.64 dBpvim
Peak
Log
10
dB/

, i

844 A b7 e aat VP e L o e —ped
dBpih

W1 32

53 FC

A AR

Start 6.5 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Verdict: PASS

Date:

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.15 Radiated emission measurements in 6.5- 8 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 7.64000 GHz
Ref 90 dBpv/m Atten 5 dB 56.67 dBpvim
Peak
Log
10
dB/
DI I
[T S COPVRPURT YR PrY SOV PRPTY B S e
dBv/
W1 o52
53 FC
A AN
Start 6.5 GHz Stop 8 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

Plot 8.2.16 Radiated emission measurements in 8 - 14 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 13.940 GHz
Ref 90 dBpyv/m Atten 5 dB 58.95 dBpvim
Peak
Log
10
dB/
Dl Sy gy i g
Y
W1 52
53 FC
A AR
Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (401 pts)
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Report ID: VISRAD_FCC.17939_22 24 revl.doc

Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance -
Date: 2/13/2008 Verdict: PASS

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 %

| Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Plot 8.2.17 Radiated emission measurements in 8 - 14 GHz range

OATS

Mid

Vertical and Horizontal

3m

i Agilent R T
Mkr1 14.000 GHz
Ref 90 dBpv/m Atten 5 dB 59.32 dBpvim
Peak
Log
10
dB/
R

DI . T e et N Pt
844
dBv/
Wi 52
53 FC
A AN
Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (401 pts)

Plot 8.2.18 Radiated emission measurements in 8 - 14 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 14.000 GHz
Ref 90 dBpyv/m Atten 5 dB 58.87 dBpvim
Peak
Log
10
dB/
ol s R MMWMWW
Y
W1 52
53 FC
A AR
Start 8 GHz Stop 14 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 30 ms (401 pts)
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H Report ID: VISRAD_FCC.17939_22_24 revl.doc
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HERMON LABORATORIES

Test specification: FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure: Public notice DA 00-705

Test mode: Compliance :

Date: 31312008 verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.19 Radiated emission measurements in 14 — 18 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
ALTTEN 10dE MER 61.83 dB,_, v
EL QD.DdB,_,. v 10dE/ 14.500GH=
WM MWMWW *
w
START 14.000GHZ STOP  18.000GHZ
REW  1.0MHz VEW  3.0MHz SUP  80.0ms
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H Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

HERMON LABORATORIES

Test specification: FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure: Public notice DA 00-705

Test mode: Compliance :

Date: 31312008 verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.20 Radiated emission measurements in 14 — 18 GHz range, first marker reading

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
ALTTEN 10dE MER 57.83 dB,_, v
EL QD.DdB,_,. v 10dE/ 15.040GH=

e M%«IMMWW"" pritnr ]

)

START 14.,000GHz STOP 15.000GHz
REW 1.0MH=z WVEW 3.0MHz WP 0. Omz

Plot 8.2.21 Radiated emission measurements in 14 — 18 GHz range, second marker reading

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
ATTEN 10dE MER  62.50dB_. ¥
RL 90.0dB,. V 10dE/ 17.940GHz

W

ATART 14.000GH=z ATOP 15.000GH=z
REW 1.0MH=z WE 3.0MH=z AWP S0 . Oms
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Verdict: PASS

Date:

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.22 Radiated emission measurements in 14 — 18 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

OATS
High
Vertical and Horizontal
3m
ATTEN 10dE MER 61.83dBP v
EL S0.0dE, . v 10dEB/ 17.89353GH:

)

START
REW

14.000GHz
1.0MH=

STOP
3.0MHz

15.000GHz

VEW SWR 80. Oz

Plot 8.2.23 Radiated emission measurements in 18 — 20 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
ALTTEN 10dE MEE 44.17dE w
RL QD.DdB,_,. v 104E/ 18.823GH=
i | P P s sl ™ iyl
W
START 15.000GH= STOP 2Z0.000GH=z
*EETW 1.0MH= WEW 5.0MH=z WP 50. 0m=
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Verdict: PASS

Date:

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.24 Radiated emission measurements in 18 — 20 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
ALTTEN 10dE MER 44, 33dB,_, v
EL QD.DdB,_,. v 10dE/ 15.773GH=
ot WMW“ " R wa T
w
START 15.000GHZ STOP  20.000GHZ
*REW  1.0MHz VEW  3.0MHz SUP  50.C0ms

Plot 8.2.25 Radiated emission measurements in 18 — 20 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

OATS
High
Vertical and Horizontal
3m
ALTTEN 10dE MER 44, 33dB,_, v
EL QD.DdB,_,. v 10dE/ 15.750GH=
i W .M,_wﬂi% PRI Tk a1 YT WP
W
START 18.000GHz STOP  20.000GHz
*REW  1.0MH=z VEW  3.0MHz SWP  50.0ms
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Verdict: PASS

Date:

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.26 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEMN odE MER 49, STdBP v
EL QD.DdBH v 10dE/ 3.700Z655H=
o
MWWWM R YRV NV
w
CENTER 3.700477GH= SPAN L .000MH=
*REW 1.0MH= VEW 3.0MH= WP 50.0ms

Plot 8.2.27 Radiated emission measurements at the 2"% harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEMN odE MER 51.33dE,, v
EL 90.0dE, . v 10dE/ 3.759722GH=
I
TR P N ooy ) MMM A
w
CENTER 3.759697GHz S3PAN 5.000MH=z
*REW 1.0MH= VEW 3.0MH= 3WP 50. Oms
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance Verdict:

Date:

2/13/2008 PASS

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.28 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEMN odE MER 52 .83 dBP v
EL QD.DdBH v 10dE/ 53.519422GH=
o
s e
w
CENTER 3.819097GHz SPAN L .000MH=
*REW 1.0MH= VEW 3.0MH= wIWP 50.0ms

Plot 8.2.29 Radiated emission measurements at the 2"¢ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*LTTEN OdB MER  50.83dB,. ¥
RL 90.0dB,. V 10dB/ 3.700388GHz=

b
)
CENTER 3.700272GH= 3PALN 5.000MH=
*REW 1.0MH= WVEW 3.0MH=z 3P 50. Oms
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date:

Verdict: PASS

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.30 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN OdE MER 52Z.33dE,, v
RL 90.0dE, . v 10dE/ 3.759622GH
D
w
CENTER 3.759607CGHE SPAN S.000NHz
*REW 1.0MH=z WVEW 3.0MHz WP 50. Omz

Plot 8.2.31 Radiated emission measurements at the 2"% harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN OdE MER 49.33dB,. v
RL 90.0dB,. V¥ 104E/ 3.819672GHz
o
WMWWWMWWWW
w
CENTER 3.819563CGH: SPAN S.000MHz
*REW 1.0MH= VEW 3.0MH= 3WP 50.0ms
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Report ID: VISRAD_FCC.17939_22_24 revl.doc
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Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Verdict: PASS

Date:

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.32 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*LTTEN OdE MKE ~ S4.00dE,, V

EL  90.0dE.. v

10dE/

5.55054GH=

A A,
T S L et o i A, A s
W
CENTER 5.55058GHz SPAN 10.00MHz
*REW 1.0MHz VEW  3.0MHz SWP S0. Oms

Plot 8.2.33 Radiated emission measurements at the 3 harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*LTTEN OdB MER  51.50dB,. ¥

RL 90.0dB. V

10dB/

5.639675GH=

L
SR FUNRR PPV WWMW
w
CENTER 5. 639542GHE SPAN S.000MHz
*REW 1.0MH= VEW 3.0MH= 3WP 50.0ms
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Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date:

2/13/2008

Verdict:

PASS

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 %

| Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.34 Radiated emission measurements at the 3" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

*ATTEN OdE
EL  90.0dE.. v

10dE/

OATS
High
Vertical
3m

MER 49.83dE, v
5.729275GHz

)

CENTER
*REW

5.729450GHz
1.0MH=z WVEW

SPAN
WP

S.000NHz

3.0MH=z 50. Om=

Plot 8.2.35 Radiated emission measurements at the 3 harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*LTTEN OdE MEER 61.67dE, WV
EL 90.0dE, . WV 10dE/ 5.55032GH=
D A,
MWWWM MWM‘ y Ea i LS
W
CENTER 5.55065GH=z 3PAN z0.00NMH=z
*RBW 1.0MH= VE 3.0MH=z AWP 50. Oms
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Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Date:

Verdict: PASS

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.36 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*LTTEN OdE MEER 5Z.67dE, ., WV
EL 90.0dE, . WV 10dE/ 5.639350GH=z
i
- % Aol
MWMM v [ cal it el Apueeiend
w
CENTER 5. 639408GHz SPAN S.000MH=
FREW 1.0MH=z VEW 3.0MH=z SR S0.Om=

Plot 8.2.37 Radiated emission measurements at the 3 harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

*LTTEN OdB MER  50.50dB,. V¥

RL 90.0dB,. V 10dB/ 5.729350GHz
D
i
e

)

CENTER
*REW

5.7208267GH
1.0MH= WEW

SPAN
IWP

S.000NHz

3.0MH=z S0, Om=
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Test specification: FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure: Public notice DA 00-705

Test mode: Compliance :

Date: 31312008 Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.38 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
it Agilent R T
Mkr1 7.401175 GHz
Ref 90 dBpv/m Atten 5 dB 55.97 dBpvim
Peak
Log
10
dB/
DI e g,
FT QPO S VW ol N
dBpv
W52
53 FC
AAA
Center 7.401 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance
Date: 2/13/2008

Verdict:

PASS

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

TEST SITE:

Plot 8.2.39 Radiated emission measurements at the 4™ harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

TEST SITE:

OATS

Mid

Vertical

3m

zi Agilent R T
Mkr1 7.519025 GHz

Ref 90 dBpv/m Atten 5 dB 59.29 dBpv/m
Peak
Log
10
dB/

1

Fel

S

DI
84.4 T Frosm A gy e
dBuv
W1 52
53 FC
A AA
Center 7.519 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 8.2.40 Radiated emission measurements at the 4" harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

OATS

Mid

Horizontal

3m

i Agilent E T
Mkr1 7.519150 GHz

Ref 90 dBp/m Atten 5 dB 53.56 dBuv/m
Peak
Log
10
dB/

El
DI MM\“M
844 BARAA Loy Ly v W vy e
dBpv
W1 52
53 FC
A AR
Center 7.519 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious

Verdict: PASS

emissions
Test procedure: Public notice DA 00-705
Test mode: Compliance
Date: 2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa

Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.41 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
it Agilent R T
Mkr1 7.639600 GHz
Ref 90 dBp+/m Atten 5 dB 58.28 dBpiYm
Peak
Log
10
dB/
844
dB
V152
53 FC
AAA
Center 7.639 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

TEST SITE:

Plot 8.2.42 Radiated emission measurements at the 4™ harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

OATS

High

Horizontal

3m
5 Agilent R T

Mkr1 7.639075 GHz

Ref 90 dBu/m Atten 5 dB 53.63 dBuvim
Peak
Log
10
dB/

T
DI N"/&W\M
B4 Wi S S (P R
dBi
W1 52
53 FC
A BA
Center 7.639 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
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Test specification: FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure: Public notice DA 00-705

Test mode: Compliance :

Date: 31312008 Verdict: PASS

Temperature: 22°C Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.43 Radiated emission measurements at the 5™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
it Agilent R T
Mkr1 9.250650 GHz
Ref 90 dBp+/m Atten 5 dB 54.96 dBpiYm
Peak
Log
10
dB/
DI A M‘VQ’” |
844 T i W T A g} et M A
dB
V152
53 FC
AAA
Center 9.251 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 8.2.44 Radiated emission measurements at the 5" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
i Agilent R T
Mkr1 9.399275 GHz
Ref 90 dBp/m Atten 5 dB 55.21 dBpim
Peak
Log
10
dBf
DI i ’“2‘% . ) " A
844
dBpiv
W52
53 FC
A AR
Center 9.399 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)
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Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Verdict: PASS

Date:

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.45 Radiated emission measurements at the 5™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
i Agilent R T
Mkr1 9548950 GHz
Ref 90 dBpi/m Atten 5 dB 53.02 dByv/im
Peak
Log
10
dB/
DI A A
844 T
dBpi
W1 52
53 FC
A RS
Center 9.549 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)

Plot 8.2.46 Radiated emission measurements at the 5" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 9.250625 GHz
Ref 90 dBpv/m Atten 5 dB 56.99 dBp\v/m
Feak
Log
10
dB/
o M&MW y
84.4
dBpiv
W1os2
53 FC
A AA
Center 9.251 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms {401 pts)
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Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Verdict: PASS

Date:

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.47 Radiated emission measurements at the 5™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
i Agilent R T
Mkr1 9.398850 GHz
Ref30 dBpv/m Atten 5 dB 55.22 dByv/m
Peak
Log
10
dB/
I " I ”
B4.4
dBpv
W1 52
53 FC
A AL
Center 9.399 GHz Span 10 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Plot 8.2.48 Radiated emission measurements at the 5™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
L Agilent R T
Mkr1 9.549150 GHz
Ref 90 dBp/m Atten 5 dB 54.04 dBpvim
Peak
Log
10
dB/
DI M

844
BV

V1 82
53 FC

A AR

Center 9.549 GHz

Span 10 MHz

#Res BW 1 MHz

VBW 3 MHz

Sweep 4 ms (401 pts)
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Test specification:

FCC part 24, section 24.238/RSS-133 section 6.5, Radiated spurious
emissions

Test procedure:

Public notice DA 00-705

Test mode:

Compliance

Verdict: PASS

Date:

2/13/2008

Temperature: 22°C

Air Pressure: 1013 hPa Relative Humidity: 39 % | Power Supply: 9.6 VDC

Remarks: 3 Tx: 315 MHz, 131 MHz and 1850-1910 MHz operate simultaneously

Plot 8.2.49 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal 1.3 m 010 deg
TEST DISTANCE: 3m
LTTEN 10dE MEER 63.83dE, WV
EL 90.0dE, . WV 10dE/ 14.802Z05GH=
WWW%«,W
WMW MNWW
w
CENTER 14.801667GHz SPAN  5.000MHz
*REW  1.0MHz *VEW  3.0MHz SWP  S0.0ms

Plot 8.2.50 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
ATTEN 10dE MER  58.67dB,. ¥
RL 90.0dB,. V 10dE/ 15.035450GHE
¥ P
. NMWM MM
W
CENTER 15.038233GHz SPAN  5.000MHz
*REW  1.0MH= VEW  3.0MHz SWP  50.0ms
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9 APPENDIX A Test equipment and ancillaries used for tests
HL Description Manufacturer | Model Ser. No. Last Cal. Due Cal.
No
0410 | Cable, Coax, Microwave, DC-18 GHz, N- Gore PFPO1PO 9338767 01-Jan-08 01-Jan-09
N,1Tm 1039.4
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 28-Jun-07 | 28-Jun-08
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 28-Aug-07 | 28-Aug-08
RF filter section 9 kHz-6.5 GHz Packard Co 00319,
3448A002
53
0557 | Generator Signal, 9 KHz - 1.2 GHz Marconi 2023 112225/08 | 13-Feb-08 | 13-Feb-09
Instruments 0
0567 | Antenna, Dipole, Tunable, 500 - 1000 Electro-Metrics | TDS- 298 29-Jan-08 | 29-Jan-09
MHz 25/30-2
0589 | Cable Coaxial, GORE A2P01POL118, 2.3 | HL GORE-3 176 02-Dec-07 | 02-Dec-08
m, 6.5 GHz
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 10-Jan-08 | 10-Jan-09
TIE, 26 - 2000 MHz
0661 | Generator Swept Signal, 10 MHz to 40 HP 83640B 3614A002 | 23-Sep-07 | 23-Sep-08
GHz, + 10 dBm 66
0768 | Antenna Standard Gain Horn,18-26.5 Quinstar QWH- 110 08-Dec-06 | 08-Dec-08
GHz, WR-42, 25 dB gain Technology 4200-BA
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 | 28-Aug-07 | 28-Aug-08
Technologies 19
1430 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3807A002 | 31-Aug-07 | 31-Aug-08
HL1431, HL1432 Technologies 62,3705A0
0217
1947 | Cable 18GHz, 6.5 m, blue Rhophase NPS- T4974 05-Oct-07 | 05-Oct-08
Microwave 1803A-
Limited 6500-NPS
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 03-Mar-08 | 03-Mar-09
Horn, 1-18 GHz, 300 W Systems
2009 | Cable RF, 8 m Alpha Wire RG-214 C-56 01-Jan-08 | 01-Jan-09
2259 | Amplifier Low Noise 2-20 GHz Sophia LNA0220- | 0223 01-Jan-08 | 01-Jan-09
Wireless C
2260 | Amplifier Low Noise 14-33 GHz Sophia LNA28-B 0233 05-Nov-07 | 05-Nov-08
Wireless
2400 | Cable 40GHz, 1.5 m, green Rhophase KPS- X2946 01-Jan-08 01-Jan-09
Microwave 1503A-
Limited 1500-KPS
2432 | Antenna, Double-Ridged Waveguide Horn | EMC Test 3115 00027177 03-Mar-08 | 03-Mar-09
1-18 GHz Systems
2499 | Quadruplexer 1-12 GHz (1-2 GHz; Elettronica UE 84 D/00239 08-Feb-07 | 08-Feb-09
2-4 GHz; 4-8 GHz; 8-12 GHz) S.p.A. - Roma
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 07-May-07 | 07-May-08
26.5 GHz Technologies 62
2910 | Cable 18 GHz, 3 m, SMA-SMA Gore NA 989370 05-Oct-07 | 05-Oct-08
3207 | Cable 40GHz, 1.2 m Gore GOR245 05118337 17-Jun-07 | 17-Jun-08
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10 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 to 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: + 4.3 dB
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

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL
Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories

Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer
standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon
Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant
standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the

manufacturers and/or by the relevant standards.
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11 APPENDIX C Test laboratory 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.

12 APPENDIX D Specification references

47CFR part 22:2007 Public Mobile Services

47CFR part 24: 2007 Personal Communications Services

47CFR part 15:2007 Radio Frequency Devices

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

ANSI 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.

ANSI/TIA/EIA-603-C:2004 é?::dl;/l'%t;ne FM or PM Communications Equipment Measurement and Performance
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13 APPENDIX E

Biconilog antenna EMCO, model 3141, serial number 1011, HL 0604

Report ID: VISRAD_FCC.17939_22 24 revl.doc

Test equipment correction factors

Antenna factor

Date of Issue: April 2008

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 9.4 680 219 1420 27.9
90 9.8 700 22.2 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 9.8 820 229 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 29.4
220 11.6 940 24.0 1680 29.6
240 12.4 960 241 1700 29.8
260 12.8 980 24.5 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 26.6 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(uV/m).
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Active Loop Antenna
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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
Ser.No.110, HL 0768

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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Double-ridged guide horn antenna
Model 3115, serial number: 00027177, HL 2432

Date of Issue: April 2008

Frequency, Antenna factor.
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.8
2500.0 28.9
3000.0 30.7
3500.0 31.8
4000.0 33.0
4500.0 32.8
5000.0 34.2
5500.0 34.9
6000.0 35.2
6500.0 35.4
7000.0 36.3
7500.0 37.3
8000.0 37.5
8500.0 38.0
9000.0 38.3
9500.0 38.3
10000.0 38.7
10500.0 38.7
11000.0 38.9
11500.0 39.5
12000.0 39.5
12500.0 39.4
13000.0 40.5
13500.0 40.8
14000.0 41.5
14500.0 41.3
15000.0 40.2
15500.0 38.7
16000.0 38.5
16500.0 39.8
17000.0 41.9
17500.0 45.8
18000.0 49.1

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).

Page 80 of 88



H Report ID: VISRAD_FCC.17939_22_24 revl.doc
Date of Issue: April 2008

HERMON LABORATORIES

Cable loss
Cable GORE, HL 0410

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
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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 Tolerance Measurement
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 3.92 017
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, 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
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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 coaxial, 40GHz, 1.5 m, green, Rhophase Microwave Limited, model: KPS-1503A-1500-KPS,
HL 2400
Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,
GHz dB GHz dB GHz dB
0.03 0.06 6.5 1.46 15.50 2.34
0.05 0.08 6.7 1.49 16.00 2.34
0.1 0.15 6.9 1.50 16.50 240
0.2 0.23 7.1 1.51 17.00 2.46
0.3 0.29 7.3 1.55 17.50 2.54
0.5 0.37 7.5 1.56 18.00 2.61
0.7 0.46 7.7 1.58 18.50 2.59
0.9 0.53 7.9 1.60 19.00 2.59
1.1 0.58 8.1 1.61 19.50 2.67
1.3 0.65 8.3 1.68 20.00 2.62
1.5 0.66 8.5 1.68 20.50 2.73
1.7 0.72 8.7 1.75 21.00 2.71
1.9 0.76 8.9 1.74 21.50 2.78
2.1 0.79 9.1 1.81 22.00 2.83
23 0.85 9.3 1.79 22.50 2.81
25 0.90 9.5 1.86 23.50 2.91
2.7 0.91 9.7 1.85 24.00 2.97
2.9 0.97 9.9 1.87 24.50 2.98
3.1 0.97 10.1 1.88 25.00 2.97
3.3 1.03 10.30 1.82 25.50 3.03
3.5 1.06 10.50 1.92 26.00 3.04
3.7 1.10 10.70 1.86 26.50 3.1
3.9 1.13 10.90 1.96 27.00 2.97
4.1 1.16 11.10 1.90 28.00 3.15
4.3 1.18 11.30 1.99 29.00 3.07
4.5 1.21 11.50 1.95 30.00 3.13
4.7 1.23 11.70 2.00 31.00 3.13
4.9 1.26 11.90 2.01 32.00 3.18
5.1 1.28 12.10 1.99 33.00 3.31
5.3 1.31 12.40 2.06 34.00 3.32
5.5 1.32 13.00 2.11 35.00 3.37
5.7 1.36 13.50 217 36.00 3.36
5.9 1.37 14.00 2.36 37.00 3.46
6.1 1.38 14.50 2.32 39.00 3.49
6.3 1.44 15.00 2.30 40.00 3.52
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Cable loss
Cable coaxial, Gore, 18 GHz, 3m, SMA-SMA, S/N 989370
HL 2910
Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,

GHz dB GHz dB GHz dB

10 0.07 5750 2.97 12000 5.05
30 0.19 6000 2.91 12250 4.44
100 0.36 6250 3.23 12500 4.82
250 0.53 6500 3.42 12750 5.22
500 0.77 6750 3.17 13000 5.02
750 0.94 7000 3.56 13250 5.00
1000 1.10 7250 3.77 13500 5.09
1250 1.19 7500 3.48 13750 4.70
1500 1.35 7750 3.81 14000 5.03
1750 1.51 8000 3.82 14250 5.17
2000 1.57 8250 3.62 14500 4.92
2250 1.69 8500 3.95 14750 4.91
2500 1.76 8750 4.00 15000 5.03
2750 1.83 9000 3.80 15250 4.93
3000 2.02 9250 4.09 15500 5.28
3250 2.17 9500 4.12 15750 5.60
3500 2.13 9750 4.11 16000 5.16
3750 2.23 10000 4.36 16250 5.45
4000 240 10250 4.75 16500 5.78
4250 2.31 10500 4.61 16750 5.47
4500 2.52 10750 4.26 17000 5.21
4750 2.77 11000 4.62 17250 5.53
5000 2.82 11250 4.55 17500 5.53
5250 2.77 11500 4.59 17750 5.71
5500 3.04 11750 5.20 18000 5.77
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Cable loss
Cable coaxial, GORE-TEX, GOR245, 40 GHz, 1.2 m, SMA-SMA, S/N 05118337, HL 3207

Frequency,| Cable |Frequency,| Cable |Frequency,| Cable |Frequency,| Cable |Frequency,| Cable
MHz loss, dB MHz loss, dB MHz loss, dB MHz loss,dB MHz loss,dB
10 0.17 5000 1.54 10200 2.26 15500 2.77 31500 4.07
30 0.14 5100 1.54 10300 2.26 15600 2.78 32000 4.03
50 0.16 5200 1.56 10400 2.24 15700 2.81 32500 3.93
100 0.22 5300 1.59 10500 2.23 15800 2.81 33000 4.00
200 0.30 5400 1.60 10600 2.25 15900 2.84 33500 4.09
300 0.38 5500 1.61 10700 2.31 16000 2.91 34000 4.08
400 0.44 5600 1.63 10800 2.34 16100 2.92 34500 4.13
500 0.48 5700 1.66 10900 2.38 16200 2.88 35000 4.15
600 0.54 5800 1.68 11000 2.38 16300 2.90 35500 418
700 0.58 5900 1.68 11100 2.38 16400 2.93 36000 4.22
800 0.62 6000 1.71 11200 2.37 16500 2.92 36500 4.25
900 0.65 6100 1.71 11300 2.38 16600 2.97 37000 4.26
1000 0.69 6200 1.73 11400 2.40 16700 3.02 37500 4.40
1100 0.73 6300 1.75 11500 2.41 16800 3.02 38000 4.40
1200 0.76 6400 1.76 11600 2.44 16900 3.01 38500 452
1300 0.78 6500 1.78 11700 2.44 17000 3.04 39000 4.54
1400 0.81 6600 1.77 11800 2.44 17100 3.08 39500 4.36
1500 0.85 6700 1.79 11900 2.45 17200 3.05 40000 4.48
1600 0.87 6800 1.80 12000 2.46 17300 3.06
1700 0.90 6900 1.83 12100 2.45 17400 3.06
1800 0.93 7000 1.84 12200 2.45 17500 3.07
1900 0.96 7100 1.86 12300 2.48 17600 3.08
2000 0.95 7200 1.88 12400 2.49 17700 3.09
2100 0.98 7300 1.86 12500 2.51 17800 3.12
2200 1.00 7400 1.87 12600 2.53 17900 3.09
2300 1.02 7500 1.90 12700 2.51 18000 3.08
2400 1.04 7600 1.91 12800 2.52 18500 3.1
2500 1.06 7700 1.95 12900 2.54 19000 3.14
2600 1.08 7800 1.98 13000 2.56 19500 3.20
2700 1.11 7900 1.99 13100 2.56 20000 3.24
2800 1.14 8000 1.98 13200 2.59 20500 3.31
2900 1.15 8100 1.98 13300 2.59 21000 3.38
3000 1.17 8200 2.00 13400 2.60 21500 3.44
3100 1.19 8300 2.01 13500 2.65 22000 3.45
3200 1.20 8400 2.05 13600 2.71 22500 3.45
3300 1.24 8500 2.07 13700 2.71 23000 3.47
3400 1.26 8600 2.08 13800 2.69 23500 3.47
3500 1.27 8700 2.09 13900 2.67 24000 3.54
3600 1.28 8800 2.09 14000 2.68 24500 3.62
3700 1.32 8900 2.10 14100 2.68 25000 3.73
3800 1.32 9000 2.12 14200 2.74 25500 3.77
3900 1.35 9100 2.12 14300 2.77 26000 3.71
4000 1.36 9200 2.15 14400 2.80 26500 3.73
4100 1.39 9300 2.13 14600 2.74 27000 3.73
4200 1.40 9400 2.16 14700 2.73 27500 3.78
4300 1.41 9500 217 14800 2.75 28000 3.81
4400 1.43 9600 217 14900 2.75 28500 3.81
4500 1.47 9700 2.18 15000 2.77 29000 3.80
4600 1.46 9800 2.16 15100 2.76 29500 3.81
4700 1.49 9900 217 15200 2.76 30000 3.89
4800 1.50 10000 2.20 15300 2.77 30500 4.03
4900 1.52 10100 2.22 15400 2.79 31000 4.01
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APPENDIX F

dBm
dB(uV)
dB(uV/m)
dB(LA)
dBQ
DC
DTS
EIRP
ERP
EUT

F

GHz
GND

H

HL

Hz

ITE

k

kHz
LISN
LO

m

MHz
min
mm
ms

Report ID: VISRAD_FCC.17939_22 24 revl.doc

Abbreviations and acronyms

ampere
alternating current

amplitude modulation

average (detector)

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
decibel referred to one microampere
decibel referred to one Ohm

direct current

digital transmission system
equivalent isotropically radiated power
effective radiated power

equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

information technology equipment
kilo

kilohertz

line impedance stabilization network
local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

open area test site

Ohm

pulse modulation

part per million (10'6)

quasi-peak

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

volt-ampere
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