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2 Equipment under test attributes

Product name:
Product type:
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Receipt date
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5 Tests summary

Test Status
Transmitter characteristics according to part 15 subpart C
Section 15.247(a)2, 6 dB bandwidth Pass
Section 15.247(b)3, Peak output power Pass
Section 15.247(b)5, RF exposure Pass
Section 15.247(c), Radiated spurious emissions Pass
Section 15.247(d), Peak power density Pass
Section 15.207(a), Conducted emission Not required
Transmitter characteristics according to part 90
Section 90.205, Maximum output power Pass
Section 90.209, Occupied bandwidth Pass
Section 90.210, Emission mask Pass
Section 90.210, Radiated spurious emissions Pass
Section 90.213, Frequency stability Pass
Section 90.214, Transient frequency behaviour Not required
Section 2.1091, RF radiation exposure evaluation Pass
Unintentional emissions
Section 15.107, Conducted emission at AC power port Not required
Section 15.109, Radiated emission Pass
Section 15.111, Conducted emission at receiver antenna port Not required

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

This report replaces the previously issued test report identified by Doc ID:TELRAD_FCC.16174.

Name and Title Date Signature
Tested by: Mr. B. Efros, test engineer March 23, 2005 %
Reviewed by: | Mrs. M. Cherniavsky, certification engineer March 31, May 16, 2005 &L«A/
Mr. M. Nikishin, EMC group leader April 7, May 16, 2005 %/
Approved by: | Mr. A. Usoskin, C.E.O. May 19, 2005 %
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6.1

6.2

6.3

6.4

EUT description

General information

The EUT is a TDMA electronic container seal, operating at 915 and 2440 MHz, for secure freight management
systems. The EUT identifies the cargo, records the sealing event and any subsequently detected tampering events,
and communicates its stored data at highway speeds to a CVISN-compatible infrastructure of TDMA readers.

Operating frequencies

Source Frequency, MHz
Digital portion 0.032768 8 NA
Receiver 971.4 915 2450
Transmitter 971.4 915 2450

Changes made in the EUT

No changes were implemented.

Test configuration

Antenna

EUT

Page 5 of 104



HERMON LABORATORIES

6.5

6.5.1

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Transmitter characteristics

Operation with readers

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
mobile Always at a distance more than 20 cm from all people
X portable May operate at a distance closer than 20 cm to human body

Assigned frequency range

909.75 — 921.25 MHz

Operating frequency range

915 MHz

RF channel spacing

NA

Maximum rated output power At transmitter 50 Q RF output connector dBm
Effective radiated power (for equipment with no RF connector) 11.1 dBm
X No
. . continuous variable
Is transmitter output power variable? Ves stepped variable with stepsize dB
minimum RF power dBm
maximum RF power dBm

Antenna connection

unique coupling standard connector X integral with temporary RF connector

X without temporary RF connector
Antennals technical characteristics
Type Manufacturer Model number Gain
Spring Telematics NA 2 dBi
Transmitter 99% power bandwidth 8 MHz
Transmitter aggregate data rate/s 0.5 Mbps
Type of modulation ASK
Type of multiplexing TDMA
Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in normal use 50 % | Tx ON time 5 msec | Period 10 msec
Transmitter duty cycle supplied for test 100% | Tx ON time msec | Period msec
Transmitter power source
X Battery Nominal rated voltage 3.6 vDC | Battery type Lithium
(2.7-36VDC)

DC Nominal rated voltage VDC

AC mains Nominal rated voltage VAC | Frequency Hz
Common power source for transmitter and receiver X yes no

Emission designator
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6.5.2 Operation with transponders
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

mobile Always at a distance more than 20 cm from all people
X portable May operate at a distance closer than 20 cm to human body
Assigned frequency range 2400 — 2483.5 MHz
Operating frequency range 2440 MHz
RF channel spacing NA
Maximum rated output power At transmitter 50 Q RF output connector dBm

Effective radiated power (for equipment with no RF connector) 0.2 dBm
X No
. . continuous variable
Is transmitter output power variable? Ves stepped variable with stepsize dB
minimum RF power dBm
maximum RF power dBm

Antenna connection

unique coupling standard connector X integral with temporary RF connector

X without temporary RF connector
Antennals technical characteristics
Type Manufacturer Model number Gain
Rhode Telematics NA 0 dBi
Transmitter 99% power bandwidth 8 MHz
Transmitter aggregate data rate/s 0.5 Mbps
Type of modulation ASK
Type of multiplexing TDMA
Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in normal use 50 % | Tx ON time 5 msec | Period 10 msec
Transmitter duty cycle supplied for test 100 % | Tx ON time msec | Period msec
Transmitter power source
X Battery Nominal rated voltage 3.6 vDC | Battery type Lithium
(2.7-3.6VDC)

DC Nominal rated voltage VDC

AC mains Nominal rated voltage VAC | Frequency Hz
Common power source for transmitter and receiver X yes no
Emission designator
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Test specification: Section 15.247(a)2, 6 dB bandwidth
Test procedure: FR Vol.62, page 26243, Section 15.247(a)2
Test mode: Compliance _—
Date & Time: 11212005 4:15:22 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:
7 Transmitter tests according to 47CFR part 15 subpart C requirements
7.1  Minimum 6 dB bandwidth
7141 General

This test was performed to measure 6 dB bandwidth of the EUT carrier frequency. Specification test limits are given

in Table 7.1.1.

Table 7.1.1 6 dB bandwidth limits
Assigned frequency, MHz | Modulation envelope reference points*, dBc Minimum bandwidth, kHz
902.0 —928.0
2400.0 — 2483.5 6.0 500.0
5725.0 — 5850.0

* - Modulation envelope reference points provided in terms of attenuation below the peak of modulated carrier.
7.1.2  Test procedure
7.1.21 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.
7.1.2.2 The EUT was set to transmit modulated carrier.
7.1.2.3 The transmitter minimum 6 dB bandwidth was measured with spectrum analyzer as frequency delta between

reference points on modulation envelope and provided in Table 7.1.2 and associated plot.
Figure 7.1.1 6 dB bandwidth test setup

EUT | Spectrum

EUT Receive analyzer
antenna antenna
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(a)2, 6 dB bandwidth

Test procedure:

FR Vol.62, page 26243, Section 15.247(a)2

Test mode: Compliance

Date & Time: 1/2/2005 4:15:22 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Table 7.1.2 6 dB bandwidth test results

ASSIGNED FREQUENCY BAND:

2400 —2483.5 MHz

DETECTOR USED: Peak
SWEEP MODE: Single
SWEEP TIME: Auto
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
MODULATION ENVELOPE REFERENCE POINTS: 6.0 dBc
MODULATION: ASK
MODULATING SIGNAL: PRBS
BIT RATE: 0.5 Mbps
Carrier frequency, MHz 6 dB bandwidth, MHz Limit, kHz Margin, MHz Verdict
2440.0 12.17 500 -11.67 Pass

Reference numbers of test equipment used

[ HL1424 | HL1942 | HL2432 |

Full description is given in Appendix A.

Plot 7.1.1 6 dB bandwidth test result at carrier frequency

ATTEN  10dB AMER  .27dB
RL 96.0dB,. V 2dB 12.17MHz
1922+ I984+2 0524
y 9e+238f+2259
DISELAY TIN || f
89.8 As).
= o
M [
CENTER 2.44012GHz SPAN  20.00MHz
*REW  100kHz *VEW  300kHz SWP  50.0ms
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(b)3, Peak output power

Test procedure:

FR Vol.62, page 26243, Section 15.247(b)

Test mode: Compliance _—
Date & Time: 11212005 4:49:22 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 50 % | Power Supply: 3.6 VDC
Remarks:
7.2 Peak output power
7.21 General
This test was performed to measure the maximum peak output power radiated by transmitter. Specification test
limits are given in Table 7.2.1.
Table 7.2.1 Peak output power limits
Assigned frequency Maximum antenna Peak output power* Equivalent field strength
range, MHz gain, dBi w dBm limit @ 3m, dB(uV/m)**
902.0 — 928.0
2400.0 — 2483.5 6.0 1.0 30.0 131.2
5725.0 — 5850.0
*- The limit is provided in terms of conducted RF power at the antenna connector. If transmitting antennas of
directional gain greater than 6 dBi are used, the peak output power limit shall be reduced below the stated value as
follows:
by 1 dB for every 3 dB that the directional gain of antenna exceeds 6 dBi for fixed point-to-point
transmitters operate in 2400-2483.5 MHz band;
without any corresponding reduction for fixed point-to-point transmitters operate in 5725-5850 MHz band;
by the amount in dB that the directional gain of antenna exceeds 6 dBi for the rest of transmitters.
**- 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.
7.2.2 Test procedure
7.2.21 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was adjusted to produce maximum available to end user RF output power.
7.2.2.3 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.
7.2.2.4 The maximum field strength of the EUT carrier frequency was measured as provided in Table 7.2.2 and associated
plots.
7.2.2.5 The maximum peak output power was calculated from the field strength of carrier as follows:
P = (E x d)?/ (30 x G),
where P is the peak output power in W, E is the field strength in V/m, d is the test distance and G is the transmitter
numeric antenna gain over an isotropic radiator.
The above equation was converted in logarithmic units for 3 m test distance:
Peak output power in dBm = Field strength in dB(uV/m) - Transmitter antenna gain in dBi — 95.2 dB
7.2.2.6 The worst test results (the lowest margins) were recorded in Table 7.2.2.
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Test specification: Section 15.247(b)3, Peak output power

Test procedure: FR Vol.62, page 26243, Section 15.247(b)

Test mode: Compliance _—

Date & Time: 11212005 4:49:22 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 50 % | Power Supply: 3.6 VDC
Remarks:

Figure 7.2.1 Setup for carrier field strength measurements

1.5m

an

W

Test
| antenna

i =5 £ St -

& ;

P ¢
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| Test distance

4.0m

Wooden
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antenna \

- Spectrum J
Auxilliary analyzer/

equipment supply EMI receiver

Flush
mounted
turn table

Height

Ground plane
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(b)3, Peak output power

Test procedure:

FR Vol.62, page 26243, Section 15.247(b)

Test mode: Compliance _—

Date & Time: 11212005 4:49:22 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 50 % | Power Supply: 3.6 VDC
Remarks:

Table 7.2.2 Peak output power test results

ASSIGNED FREQUENCY: 2440 MHz
TEST DISTANCE: 3m
TEST SITE: OATS
EUT HEIGHT: 0.8 m
EUT POSITION: 3 orthogonal (X/Y/Z)
DETECTOR USED: Peak
TEST ANTENNA TYPE: Double ridged guide (above 1000 MHz)
MODULATION: ASK
MODULATING SIGNAL: PRBS
BIT RATE: 0.5 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
EUT 6 dB BANDWIDTH: 12.17 MHz
RESOLUTION BANDWIDTH: 0.1 MHz
VIDEO BANDWIDTH: 3 MHz
Frequency, | Field strength, Antenna Antenna Azimuth, |EUT antenna| Peak output Limit, | Margin, Verdict
MHz dB(uV/m) polarization | height, m degrees* gain, dBi power, dBm** | dBm dB***
2440.13 95.4 H 1.0 30 0 0.2 30.0 -29.8 Pass

The recorded result was obtained in the EUT X-axis position
*- EUT front panel refer to O degrees position of turntable.

**- Peak output power was calculated from the field strength of carrier as follows: P = (E x d)z/(30 x G),

where P is the peak output power in W, E is the field strength in V/m, d is the test distance in meters and G is the transmitter
numeric antenna gain over an isotropic radiator. The above equation was converted in logarithmic units for 3 m test
distance: Peak output power in dBm = Field strength in dB(uV/m) - Transmitter antenna gain in dBi — 95.2 dB

***. Margin = Peak output power — specification limit.

Reference numbers of test equipment used

[ HL0410 | HL 1424

| HL1492 | HL1984 | HL2259

Full description is given in Appendix A.
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(b)3, Peak output power

Test procedure:

FR Vol.62, page 26243, Section 15.247(b)

Test mode:

Compliance

Date & Time:

1/2/2005 4:49:22 PM

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1015 hPa

Relative Humidity: 50 %

| Power Supply: 3.6 VDC

Remarks:

Plot 7.2.1 Field strength of carrier at carrier frequency

ATTEN 10dB MER 85.83dBE, v
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Test specification: Section 15.247(c), Radiated spurious emissions

Test procedure: FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

7.3  Field strength of spurious emissions

7.3.1

General

This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.3.1.

Table 7.3.1 Radiated spurious emissions limits

Field strength at 3 m within restricted Attenuation of field strength of spurious
Frequency, MHz bands, dB(uV/m)*** versus carrier outside restricted bands,
Peak Quasi Peak Average dBc***
0.009 — 0.490* 128.5 — 93.8**
0.490 — 1.705* 73.8 —63.0**
1.705 — 30.0* 69.5**
30 - 88 NA 40.0 NA 20.0
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
Above 1000 74.0 NA 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Limss + 40 log (S4/S2),

where S1and Sz - standard defined and test distance respectively in meters.

**- The limit decreases linearly with the logarithm of frequency.

*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9 kHz up
to the tenth harmonic of the highest fundamental frequency.

7.3.2
7.3.2.1
7.3.2.2

7.3.23

7.3.3
7.3.3.1
7.3.3.2

7.3.3.3

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
The EUT was set up as shown in Figure 7.3.1, 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) found in the EUT X-axis position were 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 7.3.2, 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) found in the EUT X-axis position were recorded Table 7.3.2, Table 7.3.3
and shown in the associated plots.
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Test specification: Section 15.247(c), Radiated spurious emissions
FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test procedure:
Verdict: PASS

Test mode:
Date & Time:
| Power Supply: 3.6 VDC

Temperature: 22 °C
Remarks:

Compliance
1/2/2005 6:21:49 PM
Air Pressure: 1017 hPa

Relative Humidity: 45 %

Figure 7.3.1 Setup for spurious emission field strength measurements below 30 MHz

Test distance |

Loop antenna

Wooden
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Figure 7.3.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification: Section 15.247(c), Radiated spurious emissions

Test procedure: FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Table 7.3.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY: 2440 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 - 25000 MHz
TEST DISTANCE: 3m

EUT POSITION: 3 orthogonal (X /Y /Z)
MODULATION: ASK

MODULATING SIGNAL: PRBS

BIT RATE: 0.5 Mbps

DUTY CYCLE: 100 %

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 100 kHz

VIDEO BANDWIDTH: 300 kHz

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)

Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

Field strength . Field strength| Attenuation . .
Fre;;nu: ney, | of spuriougs, Antgnn_a Ar_\tenna AZ|muth; of carrieg below carrier, =i Mar%{i“’ Verdict
z dB(uV/m) polarization | height, m | degrees dB(uV/m) dBc dBc dB
1952.055 47.34 H 1.4 354 38.49 18.49
1952.060 45.17 V 1.8 310 40.66 20.66
2929.084 54.75 H 1.2 30 31.08 11.08
2929.084 50.03 Y 1.1 110 85.83 35.80 2000 [T5gg | Pass
3417.100 53.67 H 1.4 354 32.16 12.16
3417.100 49.95 \ 1.1 183 35.88 15.88

*- EUT front panel refers to 0 degrees position of turntable.
**- Margin = Attenuation below carrier — specification limit.
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Test specification: Section 15.247(c), Radiated spurious emissions

Test procedure: FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Table 7.3.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY: 2440 MHz

INVESTIGATED FREQUENCY RANGE: 1000 — 25000 MHz

TEST DISTANCE: 3m

EUT POSITION: 3 orthogonal (X /Y /Z)

MODULATION: ASK

MODULATING SIGNAL: PRBS

BIT RATE: 0.5 Mbps

DUTY CYCLE: 100 %

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 1000 kHz

TEST ANTENNA TYPE: Double ridged guide

Frequancy Antenna Azimuth Peak field strength(VBW=3 MHz) Average field strength(VBW=10 Hz) _

MHz Polarization | Height: degrees; Measured,| Limit, Margin, |Measured, [Calculated,| Limit, | Margin, | Verdict
m dB(uV/m) | dB(uV/m)] dB** dB(uV/m) | dB(uV/m) | dB(uV/im)| dB***

2232.50 \Y 1.2 269 62.49 74.00 -11.51 48.55 42.55 54.00 -11.45
2218.30 H 1.0 295 49.50 74.00 -24.50 39.94 33.94 54.00 -20.06
2363.63 Vv 1.0 0 60.13 74.00 -13.87 45.65 39.65 54.00 -14.35
2363.63 H 1.0 0 59.30 74.00 -14.70 44.59 38.59 54.00 -15.41
2696.40 H 1.1 349 54.26 74.00 -19.74 40.25 34.25 54.00 -19.75 | Pass
4393.13 H 1.5 157 58.25 74.00 -15.75 53.13 47.13 54.00 -6.87
4393.13 Vv 1.1 333 55.40 74.00 -18.60 49.45 43.45 54.00 -10.55
4881.14 H 1.2 217 62.28 74.00 -11.72 58.62 52.62 54.00 -1.38
4881.14 \Y 1.2 167 61.78 74.00 -12.22 57.95 51.95 54.00 -2.05

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

**- Margin = Measured field strength - specification limit.

***_ Margin = Calculated field strength - specification limit,

where Calculated field strength = Measured field strength + average factor.

Table 7.3.4 Average factor calculation

Transmission pulse Transmission burst Transmission train | Average factor,
Duration, ms Period, ms Duration, ms Period, ms duration, ms dB
5 10 NA NA NA 6

*- Average factor was calculated as follows

for pulse train shorter than 100 ms: Pulseduration _ Burst duration

Average factor =20xlog,, [ X Number of bursts within pulse trainj

Pulse period  Train duration
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date & Time: 1/2/2005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Table 7.3.5 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY:

INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:

EUT POSITION:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:
RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

2440 MHz

0.009 — 1000 MHz

3m

3 orthogonal (X/Y/Z)
ASK

PRBS

0.5 Mbps

100 %

Maximum

0.2 kHz (9 kHz — 150 kHz)
9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)
> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
Peak Quasi-peak Turn-table
F i . Ant Ant o .
re;‘nu:zn Y| emission, | Measured emission, Limit, Marain. dB* poI:r?zI:t‘gn he?g?::n:\ position**, Verdict
dB(pV/m) dB(uV/m) dB(uVv/m) ain, ’ degrees
No emissions were found
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 7.3.6 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37625 - 8.38675 73-74.6 399.9-410 2655 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 145
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
417725 -4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-21.4
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5-25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 - 335.4 2483.5 - 2500 9300 - 9500 )
Reference numbers of test equipment used
HL 0410 HL 0446 HL 0465 HL 0521 HL 0589 HL 0592 HL 0593 HL 0594
HL 0604 HL 1004 HL 1424 HL 1942 HL 1984 HL 2009 HL 2259
Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

1/2/2005 6:21:49 PM Verdict: PASS

Temperature: 22 °C

Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC

Remarks:

Plot 7.3.1 Radiated emission measurements at the carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
ATTEN 10dB MER 8§2.50dB,. v
RL 90.0dE v 10dB/ 2.44011GH=
TEaZ+TEE4+4T0+22

He+238f+2259

)=
I
3]
&3]
= T=

e
N 7]

R R e e

—=
=
-
e
]
=
=]
——

W

CENTER 2.44008GHz SPRN 20.00MHz
*RBW 100kH=z *VBW 3.0MHz SWE 50.0ms

Plot 7.3.2 Radiated emission measurements at the carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m

ANTENNA POLARIZATION:  Horizontal

ATTEN 10dB
RL 20.0dB,., WV 10dB/

W

CENTER 2.44013GHz SPRN 20.00MHz
*RBW 100kH=z *VBW 3.0MHz SWE 50.0ms
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.3 Radiated emission measurements from 9 to 150 kHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(%] HERSURE
HRRKER RCTU DET: PERK Rk
0.5 kHz MERS DET: FERK QF RUG ROO T0
B1.77 dBulin HKR 9.5 kHz et
B1.77 dBplim | 7Y
LDB  REF 138.8 dBybrn PRAER
T ——
O HRRKER
up o 1 ] HREF LWL
hh_h"‘“—h—._
HARKE R
+0F STEP
VR 5B MARKER &
S0 FC[ v SPRN
RLORR %
HRAKER
bt e o o A SNINTHON
START 9.8 kHz STOF 158.R0 kHz Nore
AL #IF BH 1.8 kHr  WRUG BH 38 kiz 5HF 758 msec 1 of B

Plot 7.3.4 Radiated emission measurements from 0.15 to 30 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&3] HERSLRE
HRREER ACTU DET: PEAK AT
178 LH:z MERS DET: FERK OF AVG ROO T0
57,85 dBub/n MR 170 kHz | )
57.B6 dEplsm
LDB  REF 118.8 dBybrn PRAER
{9
S HARKER
e = REF LUL
HARKER
L 4CF 3TCP
VA S8 - MARKER o
SCFC o 5PN
RLORR T
Pl HRRKER
T A Lo Lol LA et FHIMIHUN
STRRT 158 H ST0F 38.00 Mz More
RL 91F BH 18 kHz  BAVUG BH 38 kHz GBS msec 1 of ¢
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.5 Radiated emission measurements from 30 to 1000 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
[2) HE RS URE
STRRT ACTY DET: PEAK AT KR
0.8 Mz NERS DET: FERK GF AUG
MR B18.6 Mz | D010
841 dBplisn
LOG  REF EB.® dBulsn PREAMP 0N “R%%EHE
1n
dBs
i MR
#ATN I
Al ; ; HOLD A
e VIEW A
AT T
ottt [
VA 5B ot » BLANK R
screl T
ALORR
Trace
FE C
STRRT 38 @ MH: STOF 1.ABEA GHz More
RL  ¥IF BW 10@ kHr  ®RUG BW 3@A kH: SWP 7BE msec 1 af 3

Plot 7.3.6 Radiated emission measurements from 1000 to 2300 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
[2) HE RS URE
HRRKER ACTY DET: PEAK AT KR
2,232 [Hr NERS OET: PERE OF AUG AOD 1D
£A.89 dBulisn MER 2,232 GHr 18t
BA. B9 dBulsn
LOG  REF 78.8 dBulsn PRERMP 0N “R%%EHE
i@
A AIL (1M1 1 4 A
Al AT HOLD B
W
ol JU/
i - VIEW B
5A VB BLANE B
5L FC
ALORR
Trace
RE C
START 1_B@R GHz STOF 2,388 CHr More
RL  #IF BW 1.8 NHz  WAUC BN 3 MH: SHP PE.8 nsec 1 of 3
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.7 Radiated emission measurements from 2300 to 2400 MHz at the carrier frequency

TEST SITE:

ANTENNA POLARIZATION:

Semi anechoic chamber
TEST DISTANCE: 3

()

HRRKER
3,958 Oz
57.97 dBulin

m

ALTY DET: PERAK
MERS DET: PERK OF RUG

Vertical and Horizontal

HERSURE
AT HER

RO T0
MR 2.3638 Gz | e

57.37 dBplsm

HRAKER

LOG  REF ¥B.8 dBubsn FREANF ON b CF
1@
dBs
HRAKER
Eﬁlg AT AR e e A et L T e i
HARKER
HCF STEP
VA 3B MARKER a
3LFC GFAK
ALORR
HRRKER
#HTNTHUN

STRRT 2_3I@BA GHz
L ®IF EW 1.8 HHz

UG BW 3 MH:

310F 2.48AA GHz Hore
SHF £B.B msec fof
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.8 Radiated emission measurements from 2483 to 6500 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(23] NERSURE
sT0p ALTU DET: PERK Rk
B.5HE GHz MERS DET: PERK DF AUG eoIR
MER 4,897 GHz L1581
57.595 dBplsm
LOG  REF GB.@ dBubsn PREAKP ON HHE“E?
1n
i T HARKLR
8 dE | e, ﬂ . w«n« [ “
A I
HEXT
PLAE
VR SB HEXT PE
SCFC RIGHT
RALORR
HEXT PE
LEF1
STRRT 2.483 CHz STOF B.5R8 GHz Nore
RL  WIF BW 108 kHr  #RUG BW 3B kHz SWP 1,21 sec 1 of P

Plot 7.3.9 Radiated emission measurements from 6500 to 8000 MHz

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
MK: T7.6250GHz - 67.8dBm
F: 6.50G- 8.00GH=z RL:- 49 dBm 10dB/ 2-
h 2
IR IS I I U IS s IR
RBW:100kH=z \’EW:SODIJ-:HZ@ SWP: S0mS/@ ATT: 0dB
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC

Remarks:

TEST SITE:

Plot 7.3.10 Radiated emission measurements from 8000 to 10000 MHz

OATS

TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

ME: 8.1920GHz - T7.3dBm

E: 8.00G- 10.00GH=z REL:— 52 dBm 10dBS 2-

WMMMWMMWM

I
|
i
-F-— 4~ -4+ -4 -4 -4+ -4 -4 -+ - + - -
I
|
|
|
1

REW:100kH= VEW:300kHzE@ SWP:120mS/@ ATT: 0dBE

Plot 7.3.11 Radiated emission measurements from 10000 to 14000 MHz

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*ATTEN 0dB MER 35.33dB v
RL 70.0dB,. V' 10d8/ 10.033GHz
ME47+T354+370+74

qo9+238F+2259

MER
10.083

o
m
]

T,

Dl5e -
3E. 3B, v
Pkt b s, b bbby gt

W

START 10.000GHz STCOP 14.000GHz
*RBW 100kHz VBW 300kHz SWP 1.00sec
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC

Remarks:

Plot 7.3.12 Radiated emission measurements from 14000 to 18000 MHz

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*ATTEN 0dB MER 45.33d8 . v
RL 70.0dB; ., v 10dB/ 17.720GHz
E-40GHz
MER
17,780 GH e
DT B, i e
w
START 14.000GHz STOP 18.000GH=z
*RBW 100kHz VBW 300kHz SWP 1.00sec

Plot 7.3.13 Radiated emission measurements from 18000 to 25000 MHz

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
*ATTEN 0dB MER 34 .SSdBP v
RL 60.0:13,_,. A 10dB/S 24.253GH=z
TE-40GH=
]
D wg}r__s. &M*WMMW%W—W Pt 4]
W
START 18.000GH=z STCP 25.000GH=z
*REBW 100kH= VBW 300kH=z SWE 1.80sec
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.14 Radiated emission measurements at the 1952.1 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(23] HERSURE
HREKER RCTU DET: PERK AT Mk
1,953055 [Hz MERS DET: PERK OF AYG ADD T0
47,34 dBplisn MR 1.336033 (Hz L1587
H47.34 dBplsm
LOG  REF 7B.8 dBulsn PREAMP Oy TARCR
18 ¥ CF
dBr
HRAKER
1ATH
d o8 HREF LUL
HRAKER
WWM""M R N e Y3 o
HA 3B MARKER o
SCFC SPAN
ALORR
HRAAKER
+HINI LN
CENTER 1 952@58 GHz SPAN 1.BAE NHz Nore
EL  7IF BW 188 kHzr  WAUG BW 38@ kHz SWP PH.B msec 1 of

Plot 7.3.15 Radiated emission measurements at the 1952 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
[2) HE RS URE
LENTER ACTU DET: PERE AT KR
1,952B68 Gz NERS OET: PERE OF AUG AOD 1D
MER 1.952853 GHr L1sT
Y517 dBulsn
LOG  REF 78.8 dBulsn PRERMP 0N “R%%EHE
i@
dBs
MAx
#ATN
o HILD R
- < VIEN R
Lse™| I A T Y B
VA SE BLANE A
5L FC
ALORR
Trace
ROE L
CENTER 1 952BE@ GH: SPAN 1.BE@ MHr More
RL  #IF BW 1BA kHr  W®AUG BN 3H@ kHz SHP P08 nsec 1 of 3
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

1/2/2005 6:21:49 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1017 hPa

Relative Humidity: 45 %

| Power Supply: 3.6 VDC

Remarks:

Plot 7.3.16 Radiated emission measurements at 2236 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(%]
HRRKER RLTU DET: PEAK
7.2325 CH: MERS DET: PERK P AUG
E7.49 dBulsn HKR 2.8385 GHz
6,49 dBylsm
LOG  REF 78,8 dBubsn PREAKP ON
1@
o FAIL LIAMT orsduser
O T Tl g ity
@ ob .
vhm/"”Avf
VR SB
SCFC
RLORR

STRRT 2_BARA (Hz
L ®IF EW 1.8 HHz

S10F 2.3088 OHz

PRUG BH 3 MH:

SHF £B.B msec

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(%]
HRRKER ALTY DET: PERK
2.291E CH: MERS DET: PERK OF RUG
48.55 dBulin KR 2.8318 GHz
YB.55 dEulsm
LOG  REF 7B.8 dBubrsa FREAHP O
i@
dBs E
A Bl LIHITN
@ d&
f\f,wﬂ,v_ﬁIJ“A”_“/FJﬂ/da\““xJﬂﬁ,gwx
L~
SR VB
S0 FL
ALORR
START 2.B@RA GHr ST0F 2.38EA GHz
EL  7IF BW 1.8 NHz  WAUG BW 18 H: SHP 9B sec

HERSURE
AT HER

ROD TO
L1351

HRAKER
¥ CF

HRAKER
+REF LWL
HARKER
HCF STEP

MARKER
ELGL

HRRKER
FHINTHUN

Hore
fof

HERSURE
AT HER

ADD 10
L1517

HARKER
¥ CF

HRRKER
&
HEX]
PEAK

HEXT FK
RIGH

HEXT P¥
LEF1

Hore
{of ¢

Plot 7.3.17 Radiated emission measurements from at 2236 MHz
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Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.18 Radiated emission

measurements at 2236 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
(&3] HERSLRE
HRRKER ALTY DET: PERK R Mk
7.2193 CH: MERS DET: PERK P AUG RDD T0
49,58 dBulin HKR 2.2183 GHz L1351
43,58 dBulsm
LOG  AEF 7B.8 dBubsa PREAKP ON HHEKE?
1@
dBs
HRAKER
;H;g _ HREF LWL
MWNSVE ERYT N
b | I MWM}MM M\MM
HRAKER
+CF STER
VR SB MARKER 4
SCFC SPAK
RLORR
HRAKER
HHINTHUN
STRRT 2.0@AA GHz S10F 2.7088 GHz Nore
RL  WIF BW 1.8 MHz  PAUD EW 3 MHz SWP 2B.B msec 1 of 2

Plot 7.3.19 Radiated emission

measurements at 2236 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
[2) HE ASURE
AUERAGE BANDWIDTH ACTU DET: PEAK AT KR
18 Hz NERS DET: PERK GF AUG T T
HER 2.2183 GHr LisT
1994 dBplsn
LOG  REF 78.8 dBulsn PRERMP OH “R%%EHE
i@
dBs
M
#ATN
o HILD E
R S VIEW B
) | wee
3A VB BLANE B
30 FC
RLORR
Trace
RE C
START 2.BEEA GH: STOF 2, 3888 OHr More
RL IF BW 1.8 NHz  WAUG BW 18 H: SHP 9A.8 sec 1 of 3
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Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance
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Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1017 hPa

Relative Humidity: 45 %

| Power Supply: 3.6 VDC

Remarks:

Plot 7.3.20 Radiated emission measurements at 2364 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
)
NARKER ACTV DET: PERK
?.3EYBA CHz NERS DET: PEAK OF AUG

EA.17 dBubsn

LOG  REF 78.8 dEulsn
18

HER 2.36488 GHz

BA.13 dEulin

FRERMP DK

dBs

AATH

Aot St e s O

a dE

VA SE

30 FL
ALORR:

CEWTER © 3EESE GH:z
RL  *IF BMW 1.8 NHr

Plot 7.3.21 Radiated emission measurements at 2364 MHz

AVG EW 3 MHz

SPAN 38,08 MHr
SHP £A.B nsec

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
)
NARKER ACTV DET: PERK
?.364P5 GHz NERS DET: PEAK OF AUG

45.E5 dBuMsn

LOG  REF 78.8 dEulsn

HER 2.36429 GHz
4565 dBulsn

FRERMP DK

dBs

AATH

a dE

3R VE

30 FC

ALORR:

CEWTER © 3EESE GH:z
RL  *IF BMW 1.8 NHr

PAVG EW 18 H:

SPAN 38,08 MHr
SWP 15,8 sec

HERSURE
A1 HER

AOD 1O
L13T

[LERR
NRITE R

Lk
HOLD A

HERSURE
A1 HER

AOD 1O
L13T

[LERR
NRITE B

A
HILD E
VIEW B

ELANE B

Trace
REC

More
{af 3
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.22 Radiated emission

measurements at 2364 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
(23) HERSURE
HRRKER: ACTV DET: PERK A1 R
7.36330 CH: NERS DET: PEAK OF AUG RID 10
59.38 dBul/n NER 2.36338 GHr L1sT
59.38 dEulsn
LOG  REF 7B.8 dBubsn FRERMP OH “R%EHE
i@
dBs M
;ng T T T e L s Loy T PN HOLD E
VIEW B
VR 3B ELANK B
SCFL
RLORR
Trace
REL
CENTER B 36373 GHr SPAN 58,08 MH: More
FL  +IF BW 1.8 NHz AUG BH 3 MHz SWP 2A.8 msec 1 of 3

Plot 7.3.23 Radiated emission

measurements at 2364 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
(23) HERSURE
HRRKER: ACTV DET: PERK A1 R
7.36361 CHz NERS DET: PEAK OF AUG RID 10
44,59 dBulisn NER 2.36363 GHz L1sT
44,59 dBul/n
LOG  REF 7B.8 dBubsn FRERMP OH “R%%EHE
i@
dBs
MR
#RTH
Gt HOLD E
VIEW B
SR VB ELANK B
SCFL
RLORR
Trace
REL
CENTER B 36373 GHr SPAN 58,08 MH: More
FL  +IF BW 1.8 NHz  WAUG EW 18 H: SWP 15.8 sec 1 af 3
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.24 Radiated emission measurements at the 2674 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
[ HERSURE
HREKER RCTU DET: PERK A1 kR
7.R099 [Hz NERS DET: PERK OF AUG RO 70
49.73 dBuliin kR £.6333 GHz L1857
HA.73 dBulsn
LOG  REF 7B.8 dBubsn PRERMP OH “R%'T‘EHE
im
dBr
MR
1ATH
ai ] HOLD A
JUSRUES OSSP VPP (RSt FSMPRAIT 72Ty FSTIE rmw Evsr SV
VIEW R
VA 3B BLAME R
SCFC
ALORR
Trace
FE L
CENTER 2 G3YY GH: SFAN PAA. @ MHr More
FL  *IF BW 1.8 NHz  WAUGC BW 3 MH: SWP PB.E nsec 1 af 3
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.25 Radiated emission measurements at the 2697 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
23) HERSURE
SRl RCTU OET: PEAK AT TR
08,8 HH: MERS DET: PERE OF AUG T
HiR 2. 78ET GHr LisT
H.26 dBulsn
LOG  REF 78.8 dBulsn PRERMP OH “R%%EHE
im
dBs
AR TH Mt
HILD R
8 o T e e e e ) i el A Y
ST, N—
VIEW R
VA 5B BLANE R
SLFC
RLORR
Trace
BFEC
CENTER 2 944 GHr SPAN £@E.@ MHr More
RL #IF BW 1.8 NHz  WAUG BHW 3 MH: SHP P@.8 nsec 1 of 3

Plot 7.3.26 Radiated emission measurements at the 2697 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
(23] NERSURE
NARKER ALTY DET: PERK AT M
.GOEY CH: MERS DET: PERK OF AUG RDD T0
YB.25 dBulin HKR 2.636Y GHz L1581
HB. 25 dBulsm
LOG  REF 7B.8 dBulsa FREANP O HHEKE?
1n
dBs
HRAKER
#ATN
Al HREF LWL
I e ———~t_—| HARKER
+CF STEP
SR VB MARKER 4
SCFC SPAK
RALORR
HRAKER
HHINTHUN
CENTER 2 G344 GH: SFAN £BA.B NHz Nore
RL  WIF BW 1.8 NHz  BAUD BW 1B Hr SWP EB.B sec 1 of
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Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.27 Radiated emission measurements at the 2929 MHz frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:

(%)

LOG
1B
dBs
HATH
@ dE

VA 3B
30 FC
ALORR

Semi anechoic chamber

3m

Vertical
HERSLRE
SFRH ACTW DET: PERK AT KR
1,888 HHz NERS OET: FERE OF ANG AID T
MER ©.90388Y GHr L1sT

G475 dBplsn

REF 7B.8 dBulsn FRERMP 0N HR%%EHE
MR
/j HOLD A
WIS T f s VU B, VIEW A
BLAME R
Trace
BE L
CEHTER © 979084 GH: SFAN 1.BR@ MHr Hore
VIF EW 188 kHz BAUG BH 3H@ kHz SHF PA.B nsec 1 af 3

AL

Plot 7.3.28 Radiated emission measurements at the 2929 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
(%]
HRRKER ACTV DET: PERK
?.97988Y4 CHe NERS DET: PEAK OF RUG
SA.83 dBulin KR 2.92988Y GHz
GA.83 dBulsn
LOG  REF 7B.8 dBubsn FRERMP OH
i@
dBs
#ATH
@ dE
] _\\\“\.
|

CEHTER © 923884 [H:

AL

HIF BW 1B@ kHz

PRUG BM 3H@ kHz

SFAN 1 BRA MHr
SHF PA.B nsec

HERELRE
AT MER

AoD 10
L1587

[LERR
NRITE R

iLikS
HOLD A

VIEW A

ELANE R

Trace
REC

Hore
1 af 3
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Date of Issue: 3/23/2005
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Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.29 Radiated emission measurements at the 3417 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&3] HERSLRE
HRRKER ALTY DET: PEAK AT
3.417188 [z MERS DET: PERK OF AWG RDO 10
49.95 dBulsn HKR 3417188 GHz L1581
49,95 dBulsm
LOG  REF 7B.8 dBpbsa PREAKP ON HHEKE?
1n
dBs
HRAKER
#ATH
Al HREF LWL
Lot PRI Lo e [ TEY P R I HARKER
R TP
+CF STEF
VR 5B MARKER 4
SCFC SFRK
ALORR
HRAKER
HHINTHUN
CEWTER 3 Y1710 GHz SFRN 1.BRE NHz Nore
RL  WIF BW 10E kHr  ®RVG EW 3B kHz SWP 2B.B msec 1 of 2

Plot 7.3.30 Radiated emission measurements at the 3417 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
(23] NERSURE
AT HER
HARKER ALTY DET: PEAK ¥
1.417180 GHe MERS DET: PEAK LF AYG "D0 10
531,57 dBulsn HER 3417188 GHz 151
53,67 dBylsm
LOG  AEF 7B.8 dBubsa PREAMP Oy TARCR
T b CF
e HARKCR
G A HREF LWL
(EPRILY T R ’ﬂj R Tt ety NAALER
+CF STER
VA SB MARKLR 4
SCFC SFAK
RALORR
HRAKER
HHINTHUN
CEWTER 3 Y17108 GHz SFRN 1.BRE NHz Nore
RL  WIF BW 108 kHr  #RUG BW 3B kHz SWP 2B.B msec 1 of 2
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HERMON LABORATORIES

Test specification: Section 15.247(c), Radiated spurious emissions

Test procedure: FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.31 Radiated emission measurements at the 4399 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
[2) HE RS URE
SPRN ACTU DET: PERE AT KR
18,88 fHz NERS DET: FERK GF AUG AOD 1D
NER 4.39313 GHz L1sT
5A.75 dBulsn

LOG  REF 7.8 dEulsn FRERMP 0N HR%IT_EHE
1B
dBs
MR
LLIL D S TN HOLD R
B 0B [ e o ——
VIEW R
VA 3B ELAME R
3L FC
ALORR
Trace
BE L
CEHTER 4 39308 CHr SPAM 1@.B8 MHr More
RL  IF BW 1.8 HHz BAVG BH 3 HHz SHP PB.B msec 1 af 3

Plot 7.3.32 Radiated emission measurements at the 4399 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
[ HERSURE
HRRKER ACTU DET: PERK AT TR
4,79317 GHz NERS DET: PERK OF AUG RO 70
51.16 dBulsn NER 4.33313 GHr LISt
5316 dBulsn
LOG  REF 7B.8 dBubsn PRERMP OH “R%'T‘EHE
im
dBr
MR
#RATH
ai HILD E
—J _h\—/‘_'\_/““\._/
VIEW B
3R VB ELANK B
SCFC
RLORR
Trace
RE L
CENTER 4 39308 GHr SPAN 10,88 MHz More
FL  +IF BW 1.8 NHz  WAUG EW 18 H: SWP 5.8B sec 1 af 3
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.33 Radiated emission measurements at the 4399 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
[2) HE RS URE
SWEERTIME ACTU DET: PERE AT KR
.8 meec NERS DET: FERK GF AUG AOD 1D
NER 4.3931@ GHz L1sT
5548 dBplsn
LOG  REF 7B.8 dBubsn PREAMP 0N “R%%EHE
1n
dBs
#ATH 1 MR
HOLD A
8 o e I el T et ot e Ay, ot
VIEW A
VA SB BLANK R
SCFC
ALORR
Trace
BE L
CEWTER Y 39308 GHz SPAN 10,88 MHr More
RL  #IF BW 1.8 NHz  BAUG EW 3 MHz WSHP PBLE msec 1 af 3

Plot 7.3.34 Radiated emission measurements at the 4399 MHz frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
[ HERSLRE
RCTU OET: PEAK AT TR
NERS DET: PERK GF AVG
NER 4.39313 GHz HDE]Q
4345 dBulisn
LOG  REF 7B.8 dBubsn PREAMP OH “R%'T‘EHE
1@
dBr
MR
#RATH
i HOLD A
— VIEW A
VA SB BLANK R
SCFC
RALORR
Trace
FE C
CENTER Y4 39308 GHz SPAN 18,88 MHr More
RL  #IF BW 1.8 NHz  BAUG EW 1B Hr SWP 5.BB sec 1 of 3
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Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.35 Radiated emission measurements at the second harmonic of carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
23) HERSLRE
NRRKER ACTU DET: PERK AT TR
4.BE112 CHz NERS DET: PERK GF AUG A 10
B2.78 dBuliin NER Y.BE11E GHz LisT
G2.2A dBulsn
LOG  REF 7B.® dBulsn PREAMP 0N “R%%EHE
1n
dBs A M
;F”N : = ] HILD A
B [ e
VIEW A
VR SB BLANK R
SCFC
RALORR
Trace
BEC
CENTER 4 88114 GHr SEAN 18,88 MHr More
RL  #IF BW 1.8 NHz  BAUG EW 3 MHz SWP 2@.8 msec 1 of 3

Plot 7.3.36 Radiated emission measurements at the second harmonic of carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(23] HEASLRE
NRRKER ALTY DET: PEAK R Mk
4.8B11Y4 GHz MERS DET: PERK OF AWG w00 T8
50,52 dBulin MER Y.BA11Y GHz L1351
50.EC dEplsm
LOG  AEF 7B.8 dBubsa PREARP ON HHE"EP
1@
dBr
!
@ dE =
M_‘/"‘\/ ﬁv_\xd_
HRAKER
+CF STEP
SA VB MARKER 4
S0 FC SFRK
RLORR
HRAKER
HHINTHUN
CENTER Y SB11Y4 GHz SFRN 18,08 NHz Nore
FL  WIF BW 1.8 NHz  BAUD BW 1B Hz SWP 5,88 sec 1 of
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Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

1/2/2005 6:21:49 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1017 hPa

Relative Humidity: 45 %

| Power Supply: 3.6 VDC

Remarks:

Plot 7.3.37 Radiated emission measurements at the second harmonic of carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(]

SFRN
18.88 HHz

LOG  REF 78.8 dEulsn
18

Semi anechoic chamber

3m
Horizontal

ALTY DET:

MERS DET: FEAK OF AUG

PERK

MEE 4.BEIIE GHz
E1.78 dEplim

HERSURE
AT HER

ADD 10
L1517

HARKER

PREAHP DN

dBs

1ATH

@ 0B i

CENTER Y BB11Y4 GHz
RL ®IF EW 1.8 MHz

PAVG EW 3 MHz

SPAN 1B.BE MHz
SHF £B.B msec

¥ CF
HRRKER
&
HEX]
PEAK

HEXT FK
RIGH

HEXT P¥
LEF1

Hore
{of ¢

Plot 7.3.38 Radiated emission measurements at the second harmonic of carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
(22l NERSURE
RCTU DET: PERK ATk
MEAS DET: FEAK OF AYG
MER 4. BE11Y GHz F'DE]gﬂn
57.95 dEysm |
LOG  REF 70.@ dBplsn PREANF DN "HEKEP
1|
dB/
RN — HRRKER
A ok @
—_J//’MW\J/’ qﬁ“’/F_\\a__
HEXT
PERE
SA VB HEXT P
aCFC RIGHT
ACORR
HEXT P
LEFT
CENTER 4 BA11Y GHz SFAN 18.8B NHz Nore
RL  WIF BW 1.8 MHz  ®AUG BMW 18 Hz SWP SE.E sec 1 oof
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Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

1/2/2005 6:21:49 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1017 hPa

Relative Humidity: 45 %

| Power Supply: 3.6 VDC

Remarks:

Plot 7.3.39 Radiated emission measurements at the third harmonic of carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

- 6&7.8dBm

OATS

3m

Vertical
ME: 7.33308GH=
F: 7.3221GHz

5P:3.00MHz/ RL:-

4% dBm 10dB/S 2-

|
|
i
4 -4 -4+ -4 -
|
|
|
1

/B

REW:100kHz V

W:300kH=z@

SWP: 10m5/@ ATT: 0dB

Plot 7.3.40 Radiated emission measurements at the third harmonic of carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

OATS
3m
Horizontal
ME: T7.31480GHz - 68 .8dBm
EF: 7.3221GHz 5P:3.00MHz/ RL:- 49 dBm 10dBS 2-
:
i
i
:
o] 1
g Th AT, 1 hup-ssd
i
|
______________+______________
1
1
|
i
i
|
1
1
|
i
i
RBW:100kH=z WVEW:300kH= SWP: 10mS/@ ATT: 0dB
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Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date & Time:

1/2/2005 6:21:49 PM

Verdict:

PASS

Temperature: 22 °C

Air Pressure: 1017 hPa

Relative Humidity: 45 %

| Power Supply: 3.6 VDC

Remarks:

Plot 7.3.41 Radiated emission measurements at the forth harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical
*ATTEN 0de MER 36.17dB,. v
RL 70.0dB,_., WV 10dB/ 9.75702GHz
1942+ TP54+470+24
He+238f+2259
D
RN IRFTINRWY ¥ RRRTION SRRER N hovir bl sttt e
W
CENTER 9.76000GHz SPRN 10.00MHz
*RBW 100kH=z VBW 300kHz SWE 50.0ms

Plot 7.3.42 Radiated emission measurements at the forth harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontalal
*ATTEN 0dB MER 35.00dB rn v
RL 70.0dB,_, v 10dB/ 9.75578GHz
Te42+1%E84+30+243
H9+238F+2259
MER
n 9.75%78 GH=z
R AN I
W
CENTER 9.,76000GH= SPRN 10.00MH=z
*RBW 100kH=z VBW 300kH=z SWP 50.0ms
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Test specification: Section 15.247(c), Radiated spurious emissions

Test procedure: FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4
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Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.43 Radiated emission measurements at the fifth harmonic of carrier frequency

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

*ATTEN  0dB MER  43.00d3_. ¥
RL 70.0dB,. V 1048/ 12.13793GHz
532+ 1PE4+4T0+212
do+2387+2259
HRR
FENER =K T - S . —_
DMas.0 aB, . v
W
CENTER 12.20000GHz SEAN  10.00MHz
*REW  1.0MHz VEW  3.0MHz SWP  50.0ms

Plot 7.3.44 Radiated emission measurements at the fifth harmonic of carrier frequency

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

*BTTEN  0dB MER  42.83dB,, V
RL  70.0d8,, V 1048/ 12.20410GHz
e+ 1FE4+4T0+212
da+238)+2259
HER
12020830 Gite RSN P N
D438 dB.. v
W
CENTER  12.20000GHzZ SEAN  10.00MHz
*RBW  1.0MHz VEW  3.0MHz SWP  50.0ms
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Plot 7.3.45 Radiated emission measurements at the sixth harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical
*ATTEN 0de MER 39.67dB, v
RL 60.0dB. WV 10dB/ 14.64105GHz
14-30GH=z
P YIS PPV UP TR ) JrY P PR YA
14.64105 GHE
DEe e dB. v
W
CENTER 14.64300GHz SPRN 10.00MHz
*RBW 100kH=z VBW 300kHz SWE 50.0ms

Plot 7.3.46 Radiated emission measurements at the sixth harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
*ATTEN ~ 0dB MKR  39.83d8,, V
RL  60.0dB,. V 10dB/ 14.64742GHz
T2—20CFz
A R 1 ; e s G
14.64742 GHp
S EEN a5,
W
CENTER  14.64300GHz SPAN  10.00MHz
*EEW  100kHz VEW  300kiHz SWP  50.0ms
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Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4
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Plot 7.3.47 Radiated emission measurements at the seventh harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
*BTTEN  0dB MKR  43.67d3_, ¥
RL 60.0d3,. V 1048/ 17.08027GHz
TI-20CHz
s A N A FryTo Y o p s il AL At e -
MER
17.0§027 GHE
Dase]  aB. v
W
CENTER  17.08400GHz SEAN  10.00MHz
*RBW  100kHz VEW  300kHz SWP  50.0ms

Plot 7.3.48 Radiated emission measurements at the seventh harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
*BTTEN  0dB MER  44.00dB,, V
RL 60.0d3,. V 1048/ 17.08298GHz
Ta—20CFz
I{K; "y " It b g A e LY
17.0§298 GHE
DIa.0 dB, v
W
CENTER  17.08400GHz SEAN  10.00MHz
*RBW  100kHz VEBW  300kHz SWP  50.0ms
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FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Date & Time:

Compliance Verdict: PASS

Temperature: 22 °C

1/2/2005 6:21:49 PM
Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC

Remarks:

Plot 7.3.49 Radiated emission measurements at the eighth harmonic of carrier frequency

TEST SITE:
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TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical
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Plot 7.3.50 Radiated emission measurements at the eighth harmonic of carrier frequency
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TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—
Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC

Remarks:

Plot 7.3.51 Radiated emission measurements at the ninth harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical
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Plot 7.3.52 Radiated emission measurements at the ninth harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(c), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance _—

Date & Time: 11212005 6:21:49 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Plot 7.3.53 Radiated emission measurements at the tenth harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
*BTTEN  0dB MER  34.00dB,, V
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Plot 7.3.54 Radiated emission measurements at the tenth harmonic of carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
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HERMON LABORATORIES

Test specification: Section 15.247(d), Peak power density

Test procedure: FR Vol. 62, page 26243, Section 15.247(d)

Test mode: Compliance _—

Date & Time: 11212005 5:28:57 PM Verdict: PASS

Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 50 % | Power Supply: 3.6 VDC

Remarks:

7.4 Peak spectral power density

7.41 General
This test was performed to measure the peak spectral power density radiated by the transmitter RF antenna.
Specification test limits are given in Table 7.4.1.

Table 7.4.1 Peak spectral power density limits
Assigned frequency Measurement Peak spectral power | Equivalent field strength limit @ 3m,
range, MHz bandwidth, kHz density, dBm dB(uV/m)*
902.0 — 928.0
2400.0 — 2483.5 3.0 8.0 103.2
5725.0 — 5850.0

* - Equivalent field strength limit was calculated from the peak spectral power density as follows: E=sqrt(30xP)/r,
where P is peak spectral power density and r is antenna to EUT distance in meters.

7.4.2 Test procedure for field strength measurements

7.4.21 The EUT was set up as shown in Figure 7.4.1, energized and its proper operation was checked.

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

7.4.2.3 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.

7.4.2.4 The frequency span of spectrum analyzer was set to capture the entire 6 dB band of the transmitter, in peak hold
mode with resolution bandwidth set to 3.0 kHz, video bandwidth wider than resolution bandwidth, auto sweep time
and sufficient number of sweeps was allowed for trace stabilization. The spectrum lines spacing was verified to be
wider than 3 kHz. Otherwise the resolution bandwidth was reduced until individual spectrum lines were resolved
and the power of individual spectrum lines was integrated over 3 kHz band.

7.4.2.5 The peak of emission was zoomed with span set just wide enough to capture the emission peak area and sweep
time was set equal to span width divided by resolution bandwidth. Spectrum analyzer was set in peak hold mode,
sufficient number of sweeps was allowed for trace stabilization and peak spectral power density was measured as
provided in Table 7.4.2 and associated plots.

7.4.3  Test procedure for substitution power density measurements

7.4.3.1 The test equipment was set up as shown in Figure 7.4.2 and energized.

7.4.3.2 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.

7.4.3.3 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.

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

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

7.4.3.6 The worst test results (the lowest margins) were recorded in Table 7.4.3 and shown in the associated plots.
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(d), Peak power density

Test procedure:

FR Vol. 62, page 26243, Section 15.247(d)

Test mode:

Compliance

Date & Time:

1/2/2005 5:28:57 PM

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1015 hPa

Relative Humidity: 50 %

| Power Supply: 3.6 VDC

Remarks:
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Figure 7.4.1 Setup for carrier field strength measurements
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Figure 7.4.2 Setup for substitution power density measurements
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(d), Peak power density

Test procedure:

FR Vol. 62, page 26243, Section 15.247(d)

Test mode: Compliance _—

Date & Time: 11212005 5:28:57 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 50 % | Power Supply: 3.6 VDC
Remarks:

Table 7.4.2 Field strength measurement of peak spectral power density

ASSIGNED FREQUENCY: 2440 MHz
TEST DISTANCE: 3m
TEST SITE: OATS
EUT HEIGHT: 0.8m
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 3 kHz
VIDEO BANDWIDTH: 10 kHz
TEST ANTENNA TYPE: Double ridged guide
MODULATION: ASK
MODULATING SIGNAL: PRBS
BIT RATE: 0.5 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
TRANSMITTER OUTPUT POWER: 0.2 dBm at carrier frequency
Frequency, | Field strength, | EUT antenna Limit, Margin, Antenna Antenna Turn-table position**,
MHz dB(uV/m) gain, dBi dB(uV/m) dB* polarization height, m degrees
2440.07 83.17 0 103.20 -20.03 H 1.0 30
*- Margin = Field strength - EUT antenna gain - calculated field strength limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 7.4.3 Substitution measurement of peak spectral power density
ASSIGNED FREQUENCY RANGE: 2440 MHz
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 3 kHz
VIDEO BANDWIDTH: 10 kHz
SUBSTITUTION ANTENNA TYPE: Double ridged guide
Frequency, |Field strength,| Antenna RF generator Ante_nna Cable | EUT ant. Peak p_ovzer Limit, | Margin, .
MHz dB(uV/m) |polarization LI 9ain, | oss, dB gain, dBi BT dBm dB** Verdict
dBm dBi dB(mW/3 kHz)
2440.07 83.2 H -20.6 9.4 4.2 0 -15.4 8.0 -23.4 Pass

*- Peak power density provided in terms of conducted power density at antenna connector and was calculated as follows:
Peak power density = RF generator output in dBm — Cable loss in dB + Substitution antenna gain in dBi - Transmitter antenna gain in dBi
**- Margin = Peak power density - EUT antenna gain - specification limit.

Reference numbers of test equipment used

HL0661 | HL1424 | HL1942 | HL1947 | HL1984 | HL2259 | HL2400 | HL2432 |

Full description is given in Appendix A.
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 15.247(d), Peak power density

Test procedure:

FR Vol. 62, page 26243, Section 15.247(d)

Test mode: Compliance _—
Date & Time: 11212005 5:28:57 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1015 hPa Relative Humidity: 50 % | Power Supply: 3.6 VDC

Remarks:

Plot 7.4.1 Peak spectral power density at low frequency within 6 dB band
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Plot 7.4.2 Peak spectral power density at low frequency zoomed at the peak
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.247(b)5, RF exposure

Test procedure:

47 CFR, Section 1.1307(b)1

Test mode:

Compliance

Date & Time:

1/3/2005 5:57:15 PM

Verdict:

PASS

Temperature: NA °C

Air Pressure: NA hPa

Relative Humidity: NA %

| Power Supply: NA

Remarks:

7.5 RF exposure

7.51 General

In accordance with 47CFR 2.1093(c), this portable transmitter is categorically exempted from routine environmental
evaluation for RF exposure prior to equipment authorization or use since it does not fall within the scope of

2.1093 (c).

The transmitter output power is 0.2 dBm, antenna gain is 0 dBi, the maximum equivalent isotropically radiated
power (e.i.r.p.)is 0.2 dBm = 1.05 mW < 50 mW.
According to section 3 of Supplement C to OET Bulletin 65 this device is exempted from testing for compliance with
SAR limits, which are higher than this handheld transmitter would normally be expected to cause.
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HERMON LABORATORIES

Test specification: Section 90.205, Maximum output power

Test procedure: 47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode: Compliance _—

Date & Time: 3/24/2005 11:28:10 AM Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % | Power Supply: 4.8 VDC
Remarks:

8 Transmitter tests according to 47CFR part 90 requirements

8.1.2
8.1.2.1
8.1.2.2

8.1.2.3

8.1.3
8.1.31
8.1.3.2

8.1.3.3

8.1.3.4

8.1.3.5
8.1.3.6

Effective radiated power of carrier

General

This test was performed to measure effective radiated power emanated by transmitter at carrier frequency.
Specification test limits are given in Table 8.1.1.

Table 8.1.1 Effective radiated power limit

Assigned frequency band, ERP Equivalent field strength limit @ 3m,
MHz mW dBm dB(uV/m)*
902 - 928 30 44.7 142

* - Equivalent field strength limit was calculated from maximum allowed ERP 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 field strength measurements

The EUT was set up as shown in Figure 8.1.1, energized and the performance check was conducted.

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°, the measuring antenna height was swept
throughout the range, specified in Table 8.1.2, in both vertical and horizontal polarizations.

The worst test results (the lowest margins) were recorded in Table 8.1.2 and shown in the associated plots.

Test procedure for substitution ERP 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 throughout the specified in Table 8.1.2 range 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 ERP 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 performed in both horizontal and vertical polarizations of the test 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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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.205, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode:

Compliance

Date & Time:

3/24/2005 11:28:10 AM

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

| Power Supply: 4.8 VDC

Remarks:

Figure 8.1.1 Setup for carrier field strength measurements
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Figure 8.1.2 Setup for substitution ERP measurements

| Test distance

Ferrites

Substitution
antenna

Flush
mounted
turn table

Height

Antenna

height

Test
antenna

Ferrites

RF signal
generator

Spectrum
analyzer/
EMI receiver

Page 53 of 104



HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.205, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode:

Compliance

Date & Time:

3/24/2005 11:28:10 AM

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

| Power Supply: 4.8 VDC

Remarks:

Table 8.1.2 Transmitter carrier field strength

ASSIGNED FREQUENCY RANGE: 915 MHz

TEST SITE: OATS

TEST DISTANCE: 3m

EUT HEIGHT: 0.8 m

EUT POSITION: 3 orthogonal (X/Y/Z)
TEST ANTENNA HEIGHTS RANGE: 1.0-4.0m
DETECTOR USED: Peak

VIDEO BANDWIDTH: > Resolution bandwidth
TEST ANTENNA TYPE: Biconical
MODULATION: ASK

TRANSMITTER OUTPUT POWER Maximum

SETTINGS:

Frequenc | Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**, EUT
y, MHz dB(uV/m) dB(uV/m) dB* kHz polarization | height, m degrees position
914.94 104.29 142 -37.71 3000 v 1.2 278 eani

-axis
914.94 105.21 142 -36.79 H 1.6 35
*- Margin = Field strength — calculated field strength limit.
**- EUT front panel refers to 0 degrees position of turntable.
Table 8.1.3 Transmitter carrier ERP
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 0.8m
TEST ANTENNA HEIGHTS RANGE: 1.0-40m
DETECTOR USED: Peak
VIDEO BANDWIDTH: kHz
SUBSTITUTION ANTENNA TYPE: Tunable dipole
Field Ant Cable o .
Fre?nu: ney, strength, RkBHW’ A}ntgnn_a . gene(r‘aBtor gain, loss, ERP, dBm I;;an it, Merg:n, Verdict
z dB(uV/m) z polarization output, dBm dBd dB m
914.94 105.21 3000 Vv 16.5 -0.5 4.9 11.1 44.7 -33.6 Pass
914.94 104.29 H 15.2 -0.5 4.9 9.8 44.7 -34.9 Pass
*- Margin = ERP — specification limit.
Reference numbers of test equipment used
[ HL0034 | HLO661 | HL0812 [ HL1430 | HL1499 [ HL1565 |

Full description is given in Appendix A.
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.205, Maximum output power

Test procedure:

47 CFR, Section 2.1046; TIA/EIA-603-A, Section 2.2.1

Test mode:

Compliance

Date & Time:

3/24/2005 11:28:10 AM

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 % | Power Supply: 4.8 VDC

Remarks:

Plot 8.1.1 Transmitter carrier field strength at carrier frequency in vertical antenna polarization
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Plot 8.1.2 Transmitter carrier field strength at carrier frequency in horizontal antenna polarization
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Test specification: Section 90.209, Occupied bandwidth
Test procedure: 47 CFR, Section 2.1049
Test mode: Compliance _—
Date & Time: 12/28/2004 3:29:50 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:
8.2 Occupied bandwidth test
8.21 General

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

8.2.1. The test results are provided in Table 8.2.2 and the associated plots.

Table 8.2.1 Occupied bandwidth limits
Assigned frequency, | Modulation envelope reference points*, Maximum allowed bandwidth,
MHz dBc kHz
908.75 — 921.75 26 12000

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

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

Figure 8.2.1 Occupied bandwidth test setup

EUT | Spectrum

EUT integral Receive analyzer
antenna antenna
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 90.209, Occupied bandwidth

Test procedure:

47 CFR, Section 2.1049

Test mode: Compliance _—

Date & Time: 12/28/2004 3:29:50 PM Verdict: PASS
Temperature: 22 °C Air Pressure: 1017 hPa Relative Humidity: 45 % | Power Supply: 3.6 VDC
Remarks:

Table 8.2.2 Occupied bandwidth test results

DETECTOR USED: Peak hold
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATION: ASK
MODULATING SIGNAL: PRBS
BIT RATE: 500 kbps
Carrier frequency, MHz Occupied bandwidth, kHz Limit, kHz Margin, kHz | Verdict
914.91 6100 12000 5900 Pass

Reference numbers of test equipment used

[ HL0034 | HLO0415

| HL0812 | HL1430 |

Full description is given in Appendix A.

Plot 8.2.1 Occupied bandwidth test result at low frequency
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Test specification: Section 90.210, Emission mask

Test procedure: 47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance _—

Date & Time: 3/24/2005 11:32:08 AM Verdict: PASS
Temperature: 24 °C Air Pressure: 1016 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

8.3 Emission mask test
8.3.1 General
This test was performed to measure emission mask at RF antenna connector. Specification test limits are given in

Table 8.3.1. The test results are provided in the associated plots.

Table 8.3.1 Emission mask limits

Frequency displacement from carrier | Attenuation below carrier, dBc
Emission mask K (Transmitters operate in the 902 — 928 MHz band with no audio low pass filter)
909.75 — 921.75 MHz 0
Outside the sub-band edges 55+10logP(W)

* - linearly increase with frequency
** - emission mask includes carrier modulation envelope within + 250 % of the authorized bandwidth; the frequency
range removed beyond + 250 % of the authorized bandwidth from carrier was investigated as spurious emission.

8.3.2 Test procedure
8.3.2.1 The EUT was set up as shown in Figure 8.3.1, energized and its proper operation was checked.
8.3.2.2 The emission mask was measured with spectrum analyzer as provided in the associated plots.

Table 8.3.2 Emission mask test results

Carrier frequency, MHz Limit Verdict
915.0 Emission mask K Pass

Reference numbers of test equipment used

[ HL0034 | HLO0415 | HL0812 | HL 1430 |
Full description is given in Appendix A.

Figure 8.3.1 Emission mask test setup
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.210, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode: Compliance _—
Date & Time: 3/24/2005 11:32:08 AM Verdict: PASS
Temperature: 24 °C Air Pressure: 1016 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC

Remarks:

OPERATING FREQUENCY RANGE: 902 - 928 MHz
DETECTOR USED: Peak
MODULATION: ASK
MODULATING SIGNAL: PRBS
BIT RATE: 0.5 Mbps
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
(@) 18:35:23 HAR 24, 2805
HRRKER ACTY DET: PLAK
B15.13 MH: MERS DET: PLAK OP AUG

105,21 dBulim

LOG REF 113.8 dEplsm
14

HER 913.13 MHz
185,21 dBylsm

dBs

RTN
Y@ dB =] [T

VA 5B

30
RLORR

CEWTER 315.1@ MHz
R1 ¥1F EW 3.0 HHz RALG BW 3 HH:

SPRK 18,88 NHz
SHP £H.B msec

Plot 8.3.1 Emission mask test results at carrier frequency

HERSUREL
AT HKR

ROO Th
L1351

HARKER

¥ LF
HRRKER
HAEF LWL
NARKER
+CF STEP

HARKER »
GFAN

NARKER
+HINIHUN

Nore
{of ¢
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.210, Emission mask

Test procedure:

47 CFR, Sections 2.1051, 2.1047 and 90.210(m); TIA/EIA-603-A, Section 2.2.13

Test mode:

Compliance

Date & Time:

3/24/2005 11:32:08 AM

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1016 hPa

Relative Humidity: 44 % | Power Supply: 3.6 VDC

Remarks:

Plot 8.3.2 Emission mask test results at carrier frequency, left band edge

OPERATING FREQUENCY RANGE:

DETECTOR USED:
MODULATION:

MODULATING SIGNAL:

BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

(@3] 18:54:13 HAR 24, 205

HRRFER
989,489 HHzr
§B.79 dBubim

902 - 928 MHz

Peak
ASK
PRBS
0.5 Mbps
Maximum

ALTY DET: PERAK

MERS DET: PEAK OF AUG
MER 983,489 MHz
BA. 75 dByll/m

FREANF ON

LOG  AEF 88.@ dBulsn
i@

dB/s

NERSURE
AT HEE

RO0 T

RN
1@ dE

I

Wil

g
il

W

oL
2

dBpY/
UR 5B

5L FL
ALORR

STRRT SHE HE@ MHz

RL wIF BW 188 kHz BAVG EW 3 MH:

ET0F 3@3.738 HHz
SkP 2R.8 msec

L131
HRARKER

¥ CF
HARKER
HALF LWL
HARKER
10F STER

MARKER o
SPRK

HARKER
+HINTHUN

Hore
tol ¢

Plot 8.3.3 Emission mask test results at carrier frequency, right band edge

OPERATING FREQUENCY RANGE:

DETECTOR USED:
MODULATION:
MODULATING SIGNAL:
BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:

(@3] 18:53:68 HAR 24, Z@AS

S10P
930, ABE HHz

LOG  REF &R.@ dBubsn
18

902 - 928 MHz

Peak
ASK
PRBS
0.5 Mbps
Maximum

RCTY OET: PERAK

HERS OET: FPEAE BF AUG
HkR 321,936 MHz
GA.G9 dBEulisn

FRERMF 0K

dBs

BN
16 dE M b A n

LRETRRTLY L\fl

VI WL

0]

.

oL
2.4

T

B/
UR 3B

iC FL
RLORR

START 321.758 MHz

EL 17 EW 18@ kHz PAVG BH 3 MHz

310F 330,088 HHz

SHF T8.B nsec

HERSLIRE
A1 HER

]
L1&T

CLEAR
WRITE R

HAX
HOLD A

VIEW R

BLANK A

Trace
ROEC

Hore
{af 3
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H Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance o
Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS

Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC

Remarks:

8.4

8.4.1

8.4.2
8.4.2.1
8.4.2.2

8.4.23

8.4.3
8.4.3.1
8.4.3.2

8.4.3.3

8.4.4
8.4.41
8.4.4.2

8.4.43
8.4.4.4
8.4.4.5

8.4.4.6
8.4.47

Radiated spurious emission measurements
General
This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in

Table 8.4.1.

Table 8.4.1 Radiated spurious emission test limits

Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB(uV/m)***

0.009 — 10th harmonic* 55+10logP** -25 72.4

* - Excluding the in band emission within £ 250 % of the authorized bandwidth from the carrier

** - 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 8.4.1, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer. 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) found in X-axis EUT position, were recorded in Table 8.4.2 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 8.4.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical
and horizontal, polarizations.

The worst test results (the lowest margins) found in X-axis EUT position were recorded in Table 8.4.2 and shown in
the associated plots.

Test procedure for substitution ERP measurements of spurious

The test equipment was set up as shown in Figure 8.4.3 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 8.4.3 and shown in the associated plots.
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Section 90.210, Radiated spurious emissions

Test specification:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test procedure:
Test mode: Compliance _—
Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC

Remarks:

Figure 8.4.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band

Test distance

Wooden
table

Flush
mounted
turn table

Height

Ground plane

Loop antenna

Auxilliary
equipment

Power
supply

Spectrum

analyzer/
EMI receiver

Figure 8.4.2 Setup for spurious emission field strength measurements above 30 MHz

Wooden
table

Flush
mounted
turn table

Height

Auxilliary
equipment

Test distance

‘:::::})——

¥, antenna

Test

SSoel,

N

<=

Ground plane

4.0m

Test
antenna
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Power
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance
Date & Time:

Temperature: 24 °C

3/24/2005 5:03:27 PM

Verdict:

PASS

Remarks:

Air Pressure: 1014 hPa

Relative Humidity: 44 %

| Power Supply: 3.6 VDC

Ferrites

Flush
mounted
turn table

Figure 8.4.3 Setup for substitution ERP measurements of spurious

| Test distance

| 1.5m

y Test
, antenna
v

Substitution
antenna

Ground plane
y — —

4.0m

1.0m

Test
antenna

% Ferrites

RF signal
generator

Spectrum
analyzer/
EMI receiver
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H Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—

Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

Table 8.4.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 909.75 — 921.25 MHz

TEST DISTANCE: 3m

TEST SITE: OATS

EUT HEIGHT: 0.8m

EUT POSITION: 3 orthogonal (X/Y /Z)
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 MHZz)
Double ridged guide (above 1000 MHz)

MODULATION: ASK

MODULATING SIGNAL: PRBS

BIT RATE: 500 kbps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,

MHz dB(uV/m) dB(uV/m) dB* kHz polarization height, m degrees

1829.8705 62.43 72.40 -9.97 100 V 1.1 28
1829.8705 57.86 72.40 -14.54 100 H 1.0 34
2444.7972 48.00 72.40 -24.40 100 V 1.2 187
2444.7978 45.00 72.40 -27.40 100 H 1.2 146
3659.7307 55.17 72.4 -17.23 100 vV 1.1 354
3659.7307 56.50 72.4 -15.90 100 H 1.4 11
4574.6263 43.67 72.4 -28.73 100 V 1.5 358
4574.6263 4417 72.4 -28.23 100 H 1.6 254
5489.6125 66.96 72.4 -5.44 100 vV 1.4 53
5489.6155 61.61 72.4 -10.79 100 H 1.3 75
6404.4848 47.83 72.4 -24.57 100 V 1.5 360
6404.4852 57.00 72.4 -15.40 100 H 1.7 223
7319.3940 58.83 72.4 -13.57 100 vV 1.8 360
7319.4013 61.67 72.4 -10.73 100 H 1.8 360
8234.4197 61.17 72.4 -11.23 100 V 1.2 23
8234.4197 63.67 72.4 -8.73 100 H 1.4 0
9149.3583 53.67 72.4 -18.73 100 V 1.2 233
9149.3593 50.33 72.4 -22.07 100 H 1.1 187

*- Margin = Field strength of spurious — calculated field strength limit.
**- EUT front panel refers to 0 degrees position of turntable.

Page 64 of 104



HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time:

3/24/2005 5:03:27 PM

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1014 hPa

Relative Humidity: 44 %

| Power Supply: 3.6 VDC

Remarks:

Table 8.4.3 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:

909.75 — 921.25 MHz
11.10 dBm at 915 MHz frequency
OATS

3m

0.8m

Peak

> Resolution bandwidth
Double ridged guide

above 1000 MHz)

Field RF generator a Attenuation N -
Fre;‘nu: ney, strength, RkBHW’ A}ntgnrti_a c?utput, An‘tigzm, I Cabl:;B Egp, below carrier, L:é“t’ Merg:n, Verdict
r4 dB(uVlm) r4 polarization dBm OSSs, m dBc C
1829.8705 | 62.43 100 \Y -37.90 6.80 2.94 -34.04 45.14 36.10 -9.04 Pass
1829.8705 | 57.86 100 H -42.10 6.80 2.94 -38.24 49.34 36.10 | -13.24 Pass
3659.7307 | 55.17 100 Vv -43.20 6.30 4.22 -41.12 52.22 36.10 | -16.12 Pass
3659.7307 | 56.50 100 H -42.30 6.30 4.22 -40.22 51.32 36.10 | -15.22 Pass
5489.6125 66.96 100 \ -32.00 7.60 5.77 -30.17 41.27 36.10 -5.17 Pass
5489.6155 61.61 100 H -37.00 7.60 5.77 -35.17 46.27 36.10 -10.17 Pass
6404.4848 | 47.83 100 Vv -52.10 8.50 6.30 -49.90 61.00 36.10 | -24.90 Pass
6404.4852 | 57.00 100 H -43.00 8.50 6.30 -40.80 51.90 36.10 | -15.80 Pass
7319.3940 | 58.83 100 Vv -40.10 8.30 6.43 -38.23 49.33 36.10 | -13.23 Pass
7319.4013 | 61.67 100 H -37.50 8.30 6.43 -35.63 46.73 36.10 | -10.63 Pass
8234.4197 | 61.17 100 \ -37.90 8.90 6.71 -35.71 46.81 36.10 | -10.71 Pass
8234.4197 | 63.67 100 H -36.60 8.90 6.71 -34.41 45.51 36.10 -9.41 Pass
9149.3583 53.67 100 \ -44.90 8.50 717 -43.57 54.67 36.10 -18.57 Pass
9149.3593 | 50.33 100 H -49.00 8.50 717 -47.67 58.77 36.10 | -22.67 Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
HL 0410 HL 0446 HL 0465 HL 0521 HL 0592 HL 0593 HL 0594 HL 0604
HL 1200 HL 1424 HL 1430 HL 1941 HL 1942 HL 1984 HL 2259 HL 2432

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:
Plot 8.4.1 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
(%) HERSURE
HARKER: RCTU OET: PERK AT TR
4.5 kHr NERS DET: PERK OF AUG AOD 10
59.31 dBulsw NKR 14.6 kHr 18T
9.3 dEulsn
LDB  REF 8B.8 dBu/n e
10
dBs
MR
AN
LT HOLD A
T T
WWW"%W« -
oL A ] MIEW R
724
dEpls
VA SE BLANK R
50 FC
RLORR
Trace
BB C
START 9.8 kHz STOF 158.8 kHr More
RL  #IF BW 1.8 kHz  BRVG BH 3 kH: SWP 423 nsec 1 af 3

Plot 8.4.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
[2) HE ASURE
STRRT ACTU DET: PERK AT kR
1598 LkH: HEAS OET: FERE OF AWG
MER 138 kHs HDE]g$
57.67 dBulsn
LDB  REF 8B.8 dBu/n e
18
dBs
A HoLD B
10 dE
oL (Yo, o VIEW A
2.4 MLV
dBuls
VRSB WMW« BLANK A
SC FC i Sigarn,
ALORR
Trace
RECL
START 158 vHr 5TOF 30,88 MHs More
RL #1F BW 1B kHz BAVG BH 3B KkHz SWP B35 nsec 1 af 3
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time:

3/24/2005 5:03:27 PM

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1014 hPa

Relative Humidity: 44 % | Power Supply: 3.6 VDC

Remarks:

TEST SITE:

Plot 8.4.3 Radiated emission measurements in 30 - 1000 MHz range

ANTENNA POLARIZATION:
TEST DISTANCE:

(%)

HREFER
914,23 MHz
95.49 dEubin

Semi anechoic chamber
Vertical and Horizontal

3m
NERS URE
ROTU DET: PERK T
MERS DET: FEAK OF RYG
ek 8142 pez |00
55,48 48,0/

LOG  AEF 90,8 dBuvsn PREANF D HH?“EP
10
dBs
AN +HEEH[EE
28 ok
oL HARKER
o 4CF STEP
dEpls -1
VR SE e ot HARKER «
50 FL SPAN
RILDRR Frwvemr it ey
HRREER
FHINTHUN

START 36 @ MH:z
RL  ®1F BMW 1B kHz

BAVG BH 3BE kHz

S10P 1.B@EE (Hz Nare
SWF 78R msec 1ol ¢
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H Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—

Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

Plot 8.4.4 Radiated emission measurements in 1000 — 6500 MHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
[D) HERSURE
STOP RCTU DET: PERK AT TR
E.GAA [Hz NEAS DET: PEAK GF AUG AOD 10
MER 5.495 GHs st
B5.21 dEulsn
LOG REF 78.8 dBulsm PRERMP OH “R%%EHE
1@
dBs
CUIL HULEMF:
A dB , , ,
| tatunad
III - N MWF'L'“M VIEW R
| = e
UR 3B BLANK A
SCFC
ALORR
Trace
BB C
START 1.BBA GHz STOF B.58@ GH: More
EL  +IF BW 1B@ kHz  ®RAVG BW 3B kHz SWP 1.6 sec i af 3
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:
Plot 8.4.5 Radiated emission measurements in 6500 - 8000 MHz range
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MER 54.00dB, v
RL 60.0dB ., v 10dB/S 7.323GH=z
TeI2+I1%83+30+2
He+238f+2259
%WWWW = o fevent (T T
Dreso a_,_, E
W
START &6.500GH=z STOP 8.000GHz
*RBW 100kHz VBW 300kHz SWP 3E80ms

Plot 8.4.6 Radiated emission measurements in 8000 - 10000 MHz range

TEST SITE: OATS
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE:
*ATTEN ode AT
RL 70.0dB 1 v 10dB/
EER T
0 8 e 237 GHz -
o on e & Atnusnall, ettt bt
W
START g8.000GH= STOP 10.000GH=
*REBW 100kHz VBW 300kH=z SWP 500ms
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H Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

HERMON LABORATORIES

Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—

Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

Plot 8.4.7 Radiated emission measurements at the 2" harmonic

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(23] HERSLRE
SWUEERTIME ACTU DET: PEAK AT TR
100 eec NEAS DET: PEAK GF AUG ADD 10
HkR 1.87987ES GH: L181
B2.43 dBulsm

LOG  REF 7B.@ dBulsn FRERMF O HR%%EHE
]
dBs
N MR
i
Eﬂlg L] I HOLD A
VIEW A
VA 3B ELAME A
SLFC
RLORR
Trace
BB L
CEWTER 1 BP9B7@5 GHx SFAM CAH. @ kHz More
RL  IF BW 188 kHz RAVG BH 380 kHz #3WF 1BE sec 1 af 3

Plot 8.4.8 Radiated emission measurements at the 2" harmonic

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(23] HERSLRE
SWUEERTIME ACTU DET: PEAK AT TR
100 eec NEAS DET: PEAK GF AUG ADD 10
MR 1.87967ES GH: L181
57,82 dBulse

LOD  REF 7B.0 dBub/n PRERIP OF gy
18
dBs
LI — HDLEMF(!
@ dE | 1] I

VIEW A
VR 5B ELANE R
SCFC
ALORR

Trace

BB C
CEWTER 1 BP9B7@5 GHx SFAM CAH. @ kHz More
EL  #1F EW 1B@ kHz RAVG BH 380 kHz #5HP 1B sec i af 3
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:
Plot 8.4.9 Radiated emission measurements at the 3" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER 48.00dB, v
RL 70.0dB - v 1o0dB/f
_0—4‘]
SWEEPTIME [ Sy e
o 1 et [
W
CENTER 2.7447978GH= SPRN 200.0kH=z
*RBW 100kH= VBW 300kH=z *SWEP 100sec

Plot 8.4.10 Radiated emission measurements at the 3™ harmonic

TEST SITE:

ANTENNA POLARIZATION:

TEST DISTANCE:

OATS
Horizontal
3m
*ATTEN 0dB MER 45.00dB, . v
RL T0.0dE L v 10dB/ 2.7447978GH=
| 0+23
P d
MER
2.7447878 g i
D =FETD dE v ]
W
CENTER 2.7448012GH= SPLM 200.0kH=
*RBW 100kH=z VBW 300kH=z *SWE 100sec
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HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:
Plot 8.4.11 Radiated emission measurements at the 4" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER 55.50dB,. v
RL T0.0dE L v 10dB/ 3.6597307GH=
E4Z+1FE4+300+243
Yqo+238F+2259
MM_MH_JL__WM
EEPTIME |
100 sec
D
W
CENTER 3.6597307GH= SPRN 200.0kH=z
*RBW 100kH= VBW 300kH= *EWP 100sec

Plot 8.4.12 Radiated emission measurements at the 4" harmonic

TEST SITE:

ANTENNA POLARIZATION:

TEST DISTANCE:

OATS
Horizontal
3m
*ATTEN 0dB MER 56.50dB, v
RL 70.0dB - v 1o0dB/f 7
_,_,_.--o—"‘——'—'—"_'
FEER
3.6597307 GHz
D565 dB, -
W
CENTER 3.6597307GH= SPRN 200.0kH=z
*RBW 100kH= VBW 300kH=z *SWEP 100sec
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification: Section 90.210, Radiated spurious emissions
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance _—
Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:
Plot 8.4.13 Radiated emission measurements at the 5" harmonic

TEST SITE: OATS

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

=

Plot 8.4.14 Radiated emission measurements at the 5" harmonic

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

ATTER 0dB
RL B80.0dE,. 10dEB
DISPLAY LINH
4 dB|.
N SRR W PR A
P L ey
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Test specification: Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—

Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

Plot 8.4.15 Radiated emission measurements at the 6" harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@) WERSURE
HRRKER ALTU DET: PLAK T
5.4B9E12T GH:r MERS DET: FERK OF AYG R
B6.55 dBubin MR 5.4836125 Gz | CLjeq
§6.35 dBy/m
LOB REF 7B.8 dBubsn PREANE O T
1o
A L | I e S0 HRRKER
@ of “
HEx]
PEA
UR 5B HEXT P
5C FC RIGHT
ACORR
HEXT P
LEF1
CEWTER 5 YBIE14E GH:z SPAN CAA.B kHr Nore
RL WIF BW 108 kHz  ®AUG BA 308 bHz WSHP {80 sec 1 of ?

Plot 8.4.16 Radiated emission measurements at the 6™ harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
(23] HERSURE
HARKER ACTU OET: PERK AT TR
5.4B9E155 CHz HERS OET: FERE OF AUG AID TO
E1.B] dBulsm iR 5.4B36155 GHz L18
B1.61 dBulsm
LOG  REF 7B.@ dBulsn FRERMF O HR%%EHE
]
dBs
N —— I b
@ dE
VIEW A
VA 3B ELAME A
SLFC
RLORR
Trace
R E C
CEMTER 5 YA9E14R GHr SFAM CAH. @ kHz More
RL  IF BW 188 kHz RAVG BH 380 kHz #3WF 1BE sec 1 af 3

Page 74 of 104



HERMON LABORATORIES

Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure: 47 CFR, Sections 2.1053 an

d 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:
Plot 8.4.17 Radiated emission measurements at the 7" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE:
P;SF LY - LINKE
]:. Z . anc :‘W
WS, R A L
SPRN
300kH= *SWP
Plot 8.4.18 Radiated emission measurements at the 7" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal

TEST DISTANCE:

10dE,
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification: Section 90.210, Radiated spurious emissions
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance _—
Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:
Plot 8.4.19 Radiated emission measurements at the 8" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE:
__,__“___HMM
3154 SPRN
300kH= *SWP
Plot 8.4.20 Radiated emission measurements at the 8" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

. 1 AAT
= P il 1luas,

[ DIsEiais—f— Lind
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date & Time:

3/24/2005 5:03:27 PM

Verdict: PASS

Temperature: 24 °C

Air Pressure: 1014 hPa

Relative Humidity: 44 % | Power Supply: 3.6 VDC

Remarks:

Plot 8.4.21 Radiated emission measurements at the 9" harmonic

TEST SITE:
ANTENNA POLARIZATION:
TEST DISTANCE:

OATS
Vertical

*ATTEN 0dB
RL 70.0dBE v 10dB/
W
SWEEFTIME
100 =ec
D
W
CENTER 8.2344193GH=
*RBW 100kH= VBW 3

200.0kHz
100sec

SPRN

00kHz *SWE

Plot 8.4.22 Radiated emission measurements at the 9" harmonic

TEST SITE:
ANTENNA POLARIZATION:
TEST DISTANCE:

OATS
Horizontal
3m

*BTTEN  0dB
RL  70.0dB,. V 1048/
—

MER

8.2344197 gz
DI &3.6 dB, -
W

CENTER  8.2344193GHz
“RBW  100kiHz VBN

200.0kHz
100sec

SPRN

300kHz *SWE
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 90.210, Radiated spurious emissions

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance _—
Date & Time: 3/24/2005 5:03:27 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:
Plot 8.4.23 Radiated emission measurements at the 10" harmonic
TEST SITE: OATS
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER 53.67dB,_ v
RL T0.0dE L v 10dB/ 9.1493583GH=z
E4Z+1FE4+300+243
Yqo+238F+2259
SWHEEFTIME — [
100 sec
D
W
CENTER 9.1493583GH=z SPRN 200.0kH=z
*RBW 100kH= VBW 300kH= *EWP 100sec

Plot 8.4.24 Radiated emission measurements at the 10" harmonic

TEST SITE: OATS
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*BTTEN 0ds MKR  50.33d3,, V
RL  70.0dB,, V 10dB/ 9.1493593GHz
Te42+1%E84+30+243
da+238f+2259
HER —— —
1353503 duz ]
D503 dB, -
W
CENTER 9.1493583GHz SPAN  200.0kHz
*RBW  100kiz VEW  300kiz “SWP  100=ec
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Test specification: Section 90.213, Frequency stability

Test procedure: 47 CFR, Section 2.1055; TIA/EIA-603-A Section 2.2.2

Test mode: Compliance _—

Date & Time: 3/24/2005 1:06:04 PM Verdict: PASS
Temperature: 21 °C Air Pressure: 1010 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks: completed, limit NA

8.5

8.5.1

8.5.2
8.5.2.1
8.5.2.2

8.5.2.3

8.5.24
8.5.2.5

8.5.2.6

Frequency stability test
General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given

in Table 8.5.1. The test results are provided in Table 8.5.2.

Table 8.5.1 Frequency stability limits

Maximum allowed frequency displacement
ppm Hz

Assigned frequency, MHz

915 2.5 2287.5

Test procedure
The EUT was set up as shown in Figure 8.5.1, energized and its proper operation was checked.

The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.

The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.

The above procedure was repeated at 0°C and at the lowest test temperature.

The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.

Frequency displacement was calculated and compared with the limit as provided in Table 8.5.2.

Figure 8.5.1 Frequency stability test setup

|
|
I I |
EUT | Spectrum

; | analyzer
EUT integral RF probe |
antenna I

I_Temperature chamber J'

Variable I
power supply

Voltmeter
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Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

Test specification:

Section 90.213, Frequency stability

Test procedure:

47 CFR, Section 2.1055; TIA/EIA-603-A Section 2.2.2

Test mode:

Compliance

Date & Time:

3/24/2005 1:06:04 PM

Verdict:

PASS

Temperature: 21 °C

Air Pressure: 1010 hPa

Relative Humidity: 44 %

| Power Supply: 3.6 VDC

Remarks: completed, limit NA

OPERATING FREQUENCY:
NOMINAL POWER VOLTAGE:
TEMPERATURE STABILIZATION PERIOD:

POWER DURING TEMPERATURE TRANSITION:

Table 8.5.2 Frequency stability test results

SPECTRUM ANALYZER MODE:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

915 MHz
3.6V
20 min

Off

Counter
100 Hz
100 Hz

MODULATION: Unmodulated
Max frequenc . .
T, oc |Voltage, Frequency, MHz drift?Hz Y| Limit, | Margin, Verdict
\" Hz Hz
Start up| 15 min | 2™ min | 3" min | 4" min | 5" min | 10" min| Positive |[Negative
) 914.792 | 914.794 | 914.795 | 914.795 | 914.795 | 914.795 | 914.795

-30 nominal 618 707 233 702 897 123 062 132573 0
20 | nominal |914.833182] _ NA NA NA NA NA__ |914.837316] 92009 0
10 | nominal | 914.8675 NA NA NA NA NA__ |o14.869276] 57691 0
0 nominal_|914.896725]914.897622] 914.89804 |914.898009]914.898162 914.89815 |914.898066] 28466 0
10 nominal_[914.916365] _ NA NA NA NA NA__ |o14.916371| 8826 0 NA NA NA
20 nominal_[914.925423]  NA NA NA NA NA__ 14925191 o 232
20 2.7+ |914.923059] _NA NA NA NA NA__ |o14.922868] 2323 0
30 nominal | 914.92488 |914.927795|914.924642]914.924663]914.924684]914.924712]914.924741] 549 2604
40 nominal_914.916912] __NA NA NA NA NA__ |o14.916048] 9143 0
50 nominal_|914.935245]  NA NA NA NA NA_ |914.903714] 21477 10054

* - Reference frequency
** - Battery operating end point specified by the manufacturer.

Reference numbers of test equipment used

[ HL0337

HL 0500

HL 0559 |

HL 0808

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

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

Test mode: Compliance _—

Date & Time: 11/21/2004 10:37:44 AM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

9 Emission tests according to 47CFR part 15 subpart B requirements

9.1.2
9.1.21

9.1.2.2

9.1.2.3

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

in Table 9.1.1.

Table 9.1.1 Radiated emission test limits

Frequency, Class B limit, dB(uV/m) Class A limit, dB(uV/m)
MHz 10 m distance 3 m distance 10 m distance 3 m distance
30-88 29.5* 40.0 39.0 49.5*
88 - 216 33.0* 43.5 43.5 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
Above 960 43.5* 54.0 49.5 60.0*

* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor
as follows: Lims, = Lims1 + 20 log (S1/S2),
where S and S;— standard defined and test distance respectively in meters.

Test procedure for measurements in semi-anechoic chamber

The EUT was set up as shown in Figure 9.1.1 and associated photograph/s, energized and the performance check
was conducted.

The specified frequency range was investigated with biconilog antenna connected to EMI receiver. To find
maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its
polarization was switched from vertical to horizontal and the EUT cables position was varied.

The worst test results (the lowest margins) found in 915 MHz receive mode were recorded in Table 9.1.2. Full test
results are shown in the associated plots.
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance Verdict:

Date & Time:

11/21/2004 10:37:44 AM

PASS

Temperature: 24 °C

Air Pressure: 1014 hPa

Relative Humidity: 44 %

| Power Supply: 3.6 VDC

Remarks:

Figure 9.1.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment

Auxilliary
equipment

. 1.5m
Anechoic chamber }_: »
H (/\7 I
i
e 1/ u
RF absorbi ¥
lenna
1 absorbing {eesom-mir £ S - H
material /
1 1 g i
iy H .
{4 % Ferrites
Test
™ - distance. ,i I
M Wooden I
EUT Test
l table anl:ta =
— CEET—r——
& Flush E
e g mounted S N
turn table Ground plane
y 4 4 4 y 4 y 4 y 4

Power
supply

EMI
receiver
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HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission
Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4
Test mode: Compliance _—
Date & Time: 11/21/2004 10:37:44 AM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:
Table 9.1.2 Radiated emission test results
EUT SET UP: TABLE-TOP
LIMIT: Class B
EUT OPERATING MODE: Receive / Stand-by
TEST SITE: SEMI ANECHOIC CHAMBER

TEST DISTANCE:
DETECTORS USED:

3m
PEAK / QUASI-PEAK

FREQUENCY RANGE: 30 MHz — 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
Freauenc Peak SIRE-E REl Antenna Antenna | Turn-table
q Y> | emission, | Measured Limit Margin N height, | position**, | Verdict
MHz dB(p,V/m) emission, dB( v/;n) dB* ’ polarlzatlon m degrees
dB(uV/m) W
248.036375 37.78 37.20 46.00 -8.80 H 1.0 237 Pass
264.034500 41.03 40.56 46.00 -5.44 H 1.1 233 Pass
280.037625 40.73 40.20 46.00 -5.80 H 1.1 o4 Pass
296.035125 35.58 34.47 46.00 -11.53 H 1.1 237 Pass
368.047325 34.29 33.11 46.00 -12.89 H 1.0 256 Pass
401.510946 35.44 30.57 46.00 -15.43 H 1.0 250 Pass
TEST SITE: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
DETECTORS USED: PEAK
FREQUENCY RANGE: 1000 MHz - 5000
RESOLUTION BANDWIDTH: 1000 kHz
Frequenc Peak L Antenna Antenna | Turn-table
q Y> | emission, | Measured Limit Margin S height, | position**, | Verdict
MHz dB(uV/m) emission, dB( V/;n) dB* » | polarization m degrees
dB(uV/m) W
No emissions were found Pass
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0465 HL 0521 HL 0589 HL 0593 HL 0594 HL 0604 HL 1004 HL 1984
HL 2009

Full description is given in Appendix A.
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 11/21/2004 10:37:44 AM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

Plot 9.1.1 Radiated emission measurements in 30- 1000 MHz range, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Stand-by
[2) HE ASURE
HARKER ACTY DET: PERK AT kR
o641 HH: HEAS OET: FERE OF AWG AID TO
19,86 dBulsm MR 264.1 MH; L131
99.86 dEulsn
LOG  REF GB.@ dBubsn PRERMP 0N “R%%EHE
18
de/ PSS LINIT i M
HRTH Il moLD A
@ de r
1l L
' A VIEW A
VR saﬂ [ dpoickinle BLAMK A
scrcl
ALORR
Trace
BB C
START 38 @ MH: STOF 1.9EAA Gt More
RL IF BW 178 kHz AVG BH 388 kHz SWP 989 nsec 1 af 3

Plot 9.1.2 Radiated emission measurements in 30- 1000 MHz range, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive 915 MHz
(23] NERSURE
BT HER
NRRKER ACTY DET: PERK §
FE4.1 MHz MEAS DET: PERK OP AUG T T
4B.25 dEulsm MER BEY.1 NHz L15]
4B, 25 dBy¥sm
LOG  REF GB.B oBuism PREANF ON "HEKE?
1@
dBs
RN PRSS L1011 [l MRRKER
@ dE —, “
i . HEXT
H it PERK
VA SE n L Rl HEXT PE
) B RIGHT
ALORR
HEXT P
LEF1
START 38 @ MH: S10F 1.BAER GHr tore
RL  IF BW 178 kHz AUG BW 3080 kHz SHP 9@9 msec 1 of P
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 11/21/2004 10:37:44 AM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

Plot 9.1.3 Radiated emission measurements in 30- 1000 MHz range, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive 2450 MHz
3]
HRRKER RCTU DET: PEAK
756.3 MHz NEAS DET: PEAK GF AUG

39.78 dBulsm

LOG  REF GB.@ dBulisn
10

MER E36.3 MHz
95.08 dEulsn

FRERMP DH

de/ PSS LINIT

|

1A

@ oB ) /

=

STHART 38 @ MHz ST0F 1.088@ GHz

RL IF BW 178 kHz AUG EW 3B@ kHz

SWP 3BT nsec

HERSLRE
AT MER

AOD 1O
L13T

[LEAR
NRITE R

HMAX
HOLD A
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Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

Test specification:

Section 15.109, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance _—

Date & Time: 11/21/2004 10:37:44 AM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

Plot 9.1.4 Radiated emission measurements in 1000- 5000 MHz range, vertical and horizontal antenna polarization

TEST SITE:
LIMIT:

TEST DISTANCE:
EUT OPERATING MODE:

(&)

LOG

Semi anechoic chamber

i@

dBs
HATH
@ dE

STRRT
RL

Class B
3m
Stand-by
HERSURE
A1 M¥E
AUERAGE BRNDWIOTH RCTW DET: PERK
7 Wiz HEAS OET: FEAK QF ANG AID T
MER 4,578 Otz [ jeq
51.91 dBulsn
REF BB.8 dBubsn PREAP OF e
;| MR
o o e e HOLD A
T
VIEW R
ELANE R
Trace
BB C
1_B@AB GHz STOF 5.8B@ GHr More
+1F EW 1.8 HHr #AVG BH 3 MHz SHP BA.B nsec {af 3

Plot 9.1.5 Radiated emission measurements in 1000 — 5000 MHz range, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive 915 MHz
(23] NERSURE
0 ACTU DET: PERK Rk
5.0RA GHz MERS DET: PEAK OF AWG eoIR
MER 4,890 GHz L1851
43,63 dBpVim
LOG  REF GB.B dBubn PREAKP ON HHEKE?
1@
dBs
RN HRAKER
A ok il “
R
MMWM
e HEXT
PERK
VA SB HEXT PE
SCFC RIGHT
ALORR
HEXT PE
LEF1
STRRT 1.B@A GHz STOF 5.BAE [Hz Nore
RL  WIF BW 10E kHr  ®RVG EW 3B kHz SWP 1,28 sec 1 oof 2
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HERMON LABORATORIES

Test specification: Section 15.109, Radiated emission

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

Test mode: Compliance _—

Date & Time: 11/21/2004 10:37:44 AM Verdict: PASS
Temperature: 24 °C Air Pressure: 1014 hPa Relative Humidity: 44 % | Power Supply: 3.6 VDC
Remarks:

Plot 9.1.6 Radiated emission measurements in 1000- 5000 MHz range, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive 2450 MHz
[ HERSLRE

RCTU OET: PEAK AT TR

HERS DET: PEAK OF AUG
MR 5,888 OHr | DDpi
43,89 dBu/n

[LERR

LOG  REF GB.B dBulsn FREAMF ON  wriTE R
i@
dB/
MR
14ATH
@ ok ] HOLD A
MMWW
VIEW A
VA B BLAME R
SCFC
ALORR
Trace
A E L
STRRT 1_B@B GHz STOF 5.8@@ CHr More
RL  *IF BMW 1@ kHr AUG EW 3A@ kH: SWF 188 sec 1 af 3
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10 APPENDIX A Test equipment and ancillaries used for tests
HL Description Manufacturer Model Ser. No. Last Cal. Due Cal.
No
0034 | Antenna, Log Periodic, 200 - 1000 MHz Electro-Metrics | LPA 25/30 | 1988 12-Jan-05 12-Jan-06
0337 | Probe Set, Hand held, 5 probes Electro-Metrics | EHFP-30 238 12-Jan-05 12-Jan-06
0410 | Cable, Coax, Microwave, DC-18 GHz, Gore PFPO1P0O | 9338767 17-Oct-04 17-Oct-05
N-N, 1 m 1039.4
0415 | Cable, Coax, RF, RG-214 HL CC-3 056 02-Dec-04 | 02-Dec-05
0446 | Antenna, Loop active, 10 kHz — 30 MHz EMCO 6502 2857 28-Jun-04 | 28-Jun-05
0465 | Anechoic Chamber 9(L) x 6.5(W) x 5.5(H) | HL AC -1 023 10-Oct-04 | 10-Oct-05
m
0500 | Oven temperature -42 to +150 deg C Thermotron S-16 Mini- | 25-2893- 19-Feb-05 | 19-Feb-06
Max 05
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 19-Feb-05 | 19-Feb-06
REF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0559 | Multimeter Digital Fluke Fluke 76 65360903 19-Feb-05 | 19-Feb-06
0589 | Cable Coaxial, GORE A2P01POL118, HL GORE-3 176 19-Feb-05 | 19-Feb-06
2.3m
0592 | Position Controller HL L2- 100 02-Dec-04 | 02-Dec-05
SR3000
(HL CRL-
3)
0593 | Antenna Mast, 1-4 m Pneumatic Madgesh AM-F1 101 03-Feb-05 | 03-Feb-06
0594 | Turn Table FOR ANECHOIC CHAMBER HL TT- 102 27-Jan-05 | 27-Jan-06
flush mount d=1.2 m Pneumatic WDCA1
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 27-Jan-05 | 27-Jan-06
TIE 26 - 2000 MHz
0661 | Generator Swept Signal, 10 MHz to 40 Hewlett 83640B 3614A002 27-Jan-05 | 27-Jan-06
GHz, + 10 dBm Packard 66
0808 | Analyzer Spectrum 100 Hz to 2.2 GHz Anritsu MS2601B | M178731 27-Mar-05 | 27-Mar-06
0812 | Cable Coax, RG-214, 11.5 m, N-type HL C214-11 148 27-Jan-05 | 27-Jan-06
connectors
1004 | Cable Coaxial , ANDREW PSWJ4 , 6m HL ANDREW | 163 27-Jan-05 | 27-Jan-06
-6
1200 | Quadruplexer 1-12 GHz (1-2 GHz; 2- Elettronica UE 84 D/00240 10-Feb-05 | 10-Feb-06
4GHz;4-8 GHz; 8-12GHz) S.p.A. - Roma
1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A002 27-Jan-05 | 27-Jan-06
Technologies 19
(HP)
1430 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3807A002 | 27-Jan-05 | 27-Jan-06
HL1431, HL1432 Technologies 62,3705A0
(HP) 0217
1492 | Antenna, Log Periodic HL LPA 219 27-Jan-05 | 27-Jan-06
200/1000
1499 | Cable RF, 20 m Suhner RG 214/U | 1499 23-Sep-04 | 23-Sep-05
Switzerland
1565 | Antenna, Dipole, Tunable 500 - 1000 MHz | Electro-Metrics | TDS-30-2 334 29-Jan-05 29-Jan-06
1941 | Cable 18GHz, 4 m, green Rhophase SPS- T4657 17-Oct-04 17-Oct-05
Microwave 1803A-
Limited 4000-NPS
1942 | Cable 18GHz, 4 m, blue Rhophase SPS- T4658 17-Oct-04 | 17-Oct-05
Microwave 1803A-
Limited 4000-NPS
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HL Description Manufacturer Model Ser. No. Last Cal. Due Cal.
No
1947 | Cable 18GHz, 6.5 m, blue Rhophase NPS- T4974 17-Oct-04 | 17-Oct-05
Microwave 1803A-
Limited 6500-NPS
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 22-Mar-05 | 22-Mar-06
Horn, 1-18 GHz, 300 W, N-type Systems
2009 | Cable RF, 8 m Alpha Wire RG-214 C-56 02-Dec-04 | 02-Dec-05
2259 | Amplifier Low Noise 2-20 GHz Sophia LNA0220- | 0223 05-Nov-04 | 05-Nov-05
Wireless C
2400 | Cable 40GHz, 1.5 m, green Rhophase KPS- X2946 23-Sep-04 | 23-Sep-05
Microwave 1503A-
Limited 1500-KPS
2432 | Antenna, Double-Ridged Waveguide Horn | EMC Test 3115 00027177 22-Mar-05 | 22-Mar-06
1-18 GHz Systems
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11 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description Expanded uncertainty
Conducted carrier power at RF antenna connector Below 12.4 GHz: £ 1.7 dB
12.4 GHz to 40 GHz: + 2.3 dB
Conducted emissions at RF antenna connector 9 kHz to 2.9 GHz: + 2.6 dB

2.9 GHz t0 6.46 GHz: £ 3.5 dB

6.46 GHz to 13.2 GHz: + 4.3 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 %

Radiated emissions at 3 m measuring distance
Horizontal polarization Biconilog antenna: £ 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: £ 5.3 dB

Double ridged horn antenna: + 5.3 dB

Vertical polarization Biconilog antenna: + 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: £ 6.0 dB

Double ridged horn antenna: + 6.0 dB

The test equipment has been calibrated according to its recommended procedures and is within the manufacturer's
published limit of error. The standards and instruments used in the calibration system conform to the present requirements
of ISO/IEC 17025 (or alternately ANSI/NCSL Z540-1).

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

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

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

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

13 APPENDIX D Specification references

47CFR part 15: 2004 Radio Frequency Devices.

47CFR part 90: 2004 Private land mobile radio services

47CFR part 1: 2004 Practice and procedure

47CFR part 2: 2004 Frequency allocations and radio treaty matters; general rules and regulations

FR Vol.62 Federal Register, Volume 62, May 13, 1997

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.

Land Mobile FM or PM Communications Equipment Measurement and Performance

ANSI/TIA/EIA-603-A:2001 Standards
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14

APPENDIX E Abbreviations and acronyms
A ampere

AC alternating current

Alm ampere per meter

AM amplitude modulation

AVRG average (detector)

cm centimeter

dB decibel

dBm decibel referred to one milliwatt
dB(uV) decibel referred to one microvolt
dB(uV/m) decibel referred to one microvolt per meter
dB(uA) decibel referred to one microampere
dBQ decibel referred to one Ohm

DC direct current

DTS digital transmission system

EIRP  equivalent isotropically radiated power
ERP effective radiated power

EUT equipment under test

F frequency

FHSS frequency hopping spread spectrum
GHz gigahertz

GND  ground

H height

HL Hermon laboratories

Hz hertz

ITE information technology equipment

k kilo

kHz kilohertz

LISN line impedance stabilization network
LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NT not tested

OATS open area test site

Q Ohm

PCB printed circuit board

PM pulse modulation

PS power supply

ppm part per million (10'6)

QP quasi-peak

RE radiated emission

RF radio frequency

rms root mean square

Rx receive

s second

T temperature

Tx transmit

Vv volt

VA volt-ampere
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15  APPENDIXF

Test equipment correction factors

Antenna factor

Report ID: TELRAD_FCC.16174_rev1.doc

Active loop antenna
Model 6502, S/N 2857, HL 0446

Date of Issue: 3/23/2005

Frequency, Magnetic antenna factor, Electric antenna factor,
MHz dB dB
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 9.8
0.750 -41.9 9.7
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.2
4.000 -41.4 10.1
5.000 -41.5 10.1
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(1/m) is to be added to receiver meter reading in dB(1V) to convert it into field intensity in dB(uV/m).

Log periodic antenna factor

Electro-Metrics, model LPA-25/30, serial number 1988, HL 0034

Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m)
200 12.6 625 20.4
225 12.2 650 20.9
250 13.4 675 22.0
275 14.3 700 22.2
300 15.2 725 22.7
325 15.7 750 22.5
350 15.9 775 22.7
375 16.4 800 22.8
400 17.0 825 23.2
425 17.4 850 23.5
450 17.9 875 23.9
475 18.6 900 24.0
500 19.1 925 24.0
525 19.3 950 24.2
550 19.6 975 24.7
575 19.8
600 200 1000 251

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

Antenna factor

Report ID: TELRAD_FCC.16174_rev1.doc

Date of Issue: 3/23/2005

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 21.5 1360 28.2
60 71 640 21.2 1380 27.9
70 8.5 660 21.4 1400 27.9
80 9.4 680 21.9 1420 27.9
90 9.8 700 22.2 1440 27.8
100 9.7 720 22.2 1460 27.8
110 9.3 740 221 1480 28.0
120 8.8 760 22.3 1500 28.5
130 8.7 780 22.6 1520 28.9
140 9.2 800 22.7 1540 29.6
150 9.8 820 22.9 1560 29.8
160 10.2 840 23.1 1580 29.6
170 10.4 860 23.4 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 311
320 15.2 1040 25.2 1780 31.0
340 15.4 1060 25.4 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

Report ID: TELRAD_FCC.16174_rev1.doc

Double-ridged wave guide horn antenna
Model 3115, S/N 9911-5964, HL1984

Date of Issue: 3/23/2005

Frequency, Antenna factor,
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.6
2500.0 28.9
3000.0 31.2
3500.0 32.0
4000.0 32.5
4500.0 32.7
5000.0 33.6
5500.0 35.1
6000.0 35.4
6500.0 34.9
7000.0 36.1
7500.0 37.8
8000.0 38.0
8500.0 38.1
9000.0 39.1
9500.0 38.3
10000.0 38.6
10500.0 38.2
11000.0 38.7
11500.0 39.5
12000.0 40.0
12500.0 40.4
13000.0 40.5
13500.0 41.1
14000.0 41.6
14500.0 41.7
15000.0 38.7
15500.0 38.2
16000.0 38.8
16500.0 40.5
17000.0 42.5
17500.0 45.9
18000.0 49.4

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(1V) to convert it into field intensity in dB(uV/m).
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Antenna factor
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Double-ridged guide horn antenna
Model 3115, serial number: 00027177, HL2432

Date of Issue: 3/23/2005

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
8000.0 375
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(V) to convert it into field intensity in dB(uV/m).
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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 loss

Cable Coaxial, RG-58/RG-214, s/n 056, HL 0415
+ Cable Coaxial, RG-214, 11.5m, s/n 148, HL 0812

No. Frequency, Cable loss, Measured uncertainty,
MHz dB dB
1 20 0.73
2 30 0.91
3 50 1.2
4 80 1.56
5 100 1.76
6 200 2.59
7 300 3.26
8 400 3.93 +0.12
9 500 4.42
10 600 4.92
11 700 5.36
12 800 5.88
13 900 6.41
14 1000 6.71
15 1500 8.63
16 2000 10.39

Page 98 of 104



H Report ID: TELRAD_FCC.16174_rev1.doc
Date of Issue: 3/23/2005

HERMON LABORATORIES
Cable loss

Cable Coaxial, GORE A2P01POL118, 2.3 m, model:GORE-3, HL 0589
+ Cable Coaxial, ANDREW PSWJ4, 6m, model: ANDREW-6, HL 1004

Frequency Cable loss T°'.e.ra"‘?e Measure.ment
No. MHz ’ dB ’ (Specification), uncertainty,
dB

1 30 0.33

2 50 0.40

3 100 0.57

4 300 0.97

5 500 1.25

6 800 1.59

7 1000 1.81

8 1200 1.97 <6.5 +0.12
9 1400 2.15

10 1600 2.28

11 1800 2.43

12 2000 2.61

13 2200 2.75

14 2400 2.89

15 2600 2.97

16 2800 3.21 <6.5 +0.12
17 3000 3.32

18 3300 3.47

19 3600 3.62

20 3900 3.84

21 4200 3.92 +0.17
22 4500 4.07

23 4800 4.36

24 5100 4.62

25 5400 4.78

26 5700 5.16

27 6000 5.67

28 6500 5.99
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Cable loss
Cable 18 GHz, 4 m, green, model: SPS-1803A-4000-NPS, S/N T4657, HL 1941

Frequency, Cable loss, Frequency, Cable loss,

GHz dB GHz dB
0.03 0.39 7.9 5.63
0.05 0.49 8.1 5.67
0.1 0.68 8.3 5.70
0.2 0.95 8.5 5.74
0.3 1.30 8.7 5.78
0.5 1.58 8.9 5.84
0.7 1.84 9.1 5.89
0.9 2.08 9.3 5.94
1.1 2.28 9.5 6.02
1.3 2.56 9.7 6.10
1.5 2.91 9.9 6.12
1.7 2.95 10.1 6.09
1.9 3.17 10.3 6.03
2.1 3.22 10.5 6.01
2.3 3.25 10.7 6.05
25 3.39 10.9 6.08
2.7 3.51 11.1 6.10
2.9 3.67 11.3 6.18
3.1 3.81 11.5 6.23
3.3 3.92 11.7 6.20
3.5 4.05 11.9 6.16
3.7 4.14 12.1 6.18
3.9 4.30 12.4 6.33
4.1 4.44 13.0 6.51
4.3 4.55 13.5 6.51
4.5 4.68 14.0 6.75
4.7 4.75 14.5 6.82
4.9 4.84 15.0 6.93
5.1 4.86 15.5 7.16
5.3 4.89 16.0 7.10
5.5 5.00 16.5 7.18
5.7 5.05 17.0 7.67
5.9 5.19 17.5 7.71
6.1 5.28 18.0 7.61
7.7 5.58
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Cable loss
Cable 18 GHz, 4 m, blue, model: SPS-1803A-4000-NPS, S/N T4658, HL 1942

Frequency, Cable loss, Frequency, Cable loss,
GHz dB GHz dB
0.03 0.21 6.10 2.88
0.05 0.26 6.30 2.90
0.10 0.36 6.50 2.97
0.20 0.50 6.70 3.02
0.30 0.61 6.90 3.04
0.40 0.70 7.10 3.07
0.50 0.78 7.30 3.12
0.60 0.85 7.50 3.13
0.70 0.93 7.70 3.19
0.80 0.99 7.90 3.24
0.90 1.04 8.10 3.30
1.00 1.10 8.30 3.36
1.10 1.16 8.50 3.45
1.20 1.22 8.70 3.41
1.30 1.26 8.90 3.45
1.40 1.31 9.10 3.42
1.50 1.35 9.30 3.55
1.60 1.41 9.50 3.48
1.70 1.45 9.70 3.58
1.80 1.49 9.90 3.61
1.90 1.53 10.10 3.66
2.00 1.57 10.30 3.68
2.10 1.61 10.50 3.70
2.20 1.65 10.70 3.70
2.30 1.69 10.90 3.75
2.40 1.72 11.10 3.78
2.50 1.76 11.30 3.86
2.60 1.79 11.50 3.98
2.70 1.83 11.70 4.10
2.80 1.87 11.90 4.12
2.90 1.90 12.10 4.09
3.10 1.97 12.40 4.13
3.30 2.04 13.00 4.23
3.50 2.1 13.50 4.35
3.70 2.18 14.00 4.40
3.90 2.24 14.50 4.44
4.10 2.31 15.00 4.57
4.30 2.38 15.50 4.66
450 2.43 16.00 4.64
470 2.53 16.50 4.66
4.90 2.53 17.00 4.75
5.10 2.63 17.50 4.85
5.30 2.65 18.00 4.93
5.50 2.72
5.70 2.76
5.90 2.79
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Cable loss
Cable 18 GHz, 6.5 m, blue, model: NPS-1803A-6500-NPS, S/N T4974, HL 1947

Frequency, Cable loss, Frequency, Cable loss,
GHz dB GHz dB
0.03 0.30 6.10 4.87
0.05 0.38 6.30 4.95
0.10 0.53 6.50 4.94
0.20 0.74 6.70 4.88
0.30 0.91 6.90 4.87
0.40 1.05 7.10 4.83
0.50 1.18 7.30 4.85
0.60 1.29 7.50 4.86
0.70 1.40 7.70 4.91
0.80 1.50 7.90 4.96
0.90 1.59 8.10 5.03
1.00 1.68 8.30 5.08
1.10 1.77 8.50 5.13
1.20 1.86 8.70 5.21
1.30 1.94 8.90 5.22
1.40 2.01 9.10 5.34
1.50 2.08 9.30 5.35
1.60 2.16 9.50 5.52
1.70 2.22 9.70 5.51
1.80 2.29 9.90 5.66
1.90 2.36 10.10 5.70
2.00 2.42 10.30 5.78
2.10 2.48 10.50 5.79
2.20 2.54 10.70 5.82
2.30 2.60 10.90 5.86
2.40 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
450 3.87 16.00 7.28
470 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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RF cable 8 m, model RG-214, HL 2009
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Cable loss

Date of Issue: 3/23/2005

No. Frequency, Cable loss, Tolerance (Specification), Measurement uncertainty,
MHz 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 2.40
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
2.3 0.85 9.3 1.79 22.50 2.81
2.5 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
47 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 2.1 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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