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1. EXHIBIT 1 - SUMMARY OF TEST RESULTS &
STATEMENT OF CERTIFICATION

GENERAL

FCC TEST REQUIREMENTS COMPLIANCE
PARAGRAPH. {YES/NQ)
90.205 & 2.985 RF Power Qutput Yes
90.213 & 2.995 Frequency Stability Yes
90.242(b)(8) & Audio Frequency Response Not applicable to
2.987(a) new standard.
However, tests are
attempted to be
done due to FCC's
recommendation.
90.210 & 2.987(b) | Modulation Limiting Yes
90.210 & 2.989 Emission Masks Yes
90.210, 2.997 & Emission Limits - Spurious Emissions at Antenna Terminal Yes
2.991
90.210, 2.997 & Emission Limits - Field Strength of Spurious Emissions Yes
2,993
90.214 Transient Frequency Behavior Not applicable for
radio translator
device
UHF CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM UHF HP, by FUTURECOM
SYSTEMS GROUP INC. has also been tested and found to comply with FCC Part 15, Subpart B -
Radio Receivers and Class A Digital Devices. The engineering test report has been documented
and kept in file and it is available anytime upon FCGC request.
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TESTIMONIAL AND STATEMENT OF CERTIFICATION

THIS IS TO CERTIFY:

1) THAT the application was prepared either by, or under the direct supervision of the
undersigned.

2) THAT the measurement data supplied with the application was taken under my
direction and supervision.

3) THAT the data was obtained on representative production units, representative.
4} THAT, to the best of my knowledge and belief, the facts set forth in the application

and accompanying technical data are true and cetrect.

Certified by:

DATE: Jan. 29, 1999
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UHF CHANNEL MODH,I:E,!EADI ANSLATOR CM UHF HP s
1. EXHIBIT 2 - GENERAL INFORMATION
1.1. APPLICANT
FUTURECOM SYSTEMS GROUP INC.
110 Snow Blvd., Unit #3
Concord, Ontario
Canada, L 4K 4B8
Applicant’s Representative: Mr. Tony Bombera
1.2. MANUFACTURER
FUTURECOM SYSTEMS GROUP INC.
110 Snow Blvd., Unit #3
Concord, Ontario
Canada, L4K 4B8
1.3. DESCRIPTION OF EQUIPMENT UNDER TESTS
PRODUCT NAME; UHF CHANNEL MODULE (RADIO TRANSLATOR)
MODEL NUMBER: CM UHF HP
SERIAL NUMBER: Pre-production
TYPE OF EQUIPMENT: Radio Services Transmitters
SERVICES AREAS: Commercial/Industrial
OSC. FREQUENCY(IES): 14.4MHz, 44.545 MHz, 335.4 MHz
Tx Frequency+380.4 MHz (IF), Rx Frequency+380.4 MHz
CPU SPEED: 14.7456 MHz
OPERATING FREQ.: 406.1-430 MHz and 450-470 MHz
CHANNEL SPACINGS 12.5kHz
POWER RATING: 21.4 Watts max.
OUTPUT IMPEDANCE: 50 Ohms
DUTY CYCLE: Continuous
99% BANDWIDTH: Same as the Input Signal
BAUD RATES: 9600 bfs
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EMISSION DESIGNATION: 11KOFE3, 14K6F1D
™) For an average case of commercial telephony, the Necessary Bandwidth is calculated as follows:
{i) For FM Voice Modulation:
- Channel Spacing = 12.5 kHz, D =2.5 KHz max., K= 1, M =3 KHz
By =2M +2DK =2(3) + 2(2.5)(1) = 11 KHz
emission designation: 11KOF3E
(ii) For FM Digital Modulation:
- M = 9.6/2 kb/s

B, =2M + 2DK = 2(9.6/2) + 2(2.5)(1) = 14.6 KHz
emission designation: 14K6F1D

INPUT SUPPLY: 28 Vdc Battery
ASSOCIATED DEVICES: N/A

FCCID: LO6CMUHFHP
INTERFACE PORTS: {1) RFIN (SMA)

(2) RF OQUT (SMA)
(3) DCIN & Data Port (Pin Header)
(4) RS-232 (DIN) - For factory uses only

1.4. RELATED SUBMITTALS)YGRANT

Not applicable

ULTRATECH GROUP OF LABS
4181 Sladeview Cres., Unit 33, Mississauga, Ontarlo, Canada L5L 5R2
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MI:'CC ID: LOBCMUHFHP

1.5. TEST METHODOLOGY
These tests were conducted on a sample of the equipment for the purpose of certification compliance with Code
of Federal Regulations, Parts 2 & 90, Subpart I, Radio Services Operating in the Frequency Bands 403 - 512
MHz. :
Both conducted and radiated emissions measurements were conducted in accordance with American National
Standards Institute ANSI C63.4 - American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz 10 40 GHz.

1.6. TEST FACILITY
AC Powerline Conducted Emissions were performed in UltraTech's shielded room, 16'(L) by 12'(W) by 12'(H).
Radiated Emissions were performed at the Ultratech's 3 Meter Open Field Test Site (OFTS) situated in the Town
of Oakville, province of Ontario.
The above sites have been calibrated in accordance with ANSI C63.4, and found to be in compliance with the
requirements of Sec. 2.948 of the FCC Rules. The descriptions and site measurement data of the Oakville Open
Field Test Site has been filed with FCC office (FCC File No.: 31040/SIT 1300B3) and Industry Canada office
(Industry Canada File No.: 1C2049). Last Date of Site Calibration: Sep. 20, 1998.
The above test site is also filed with Interference Technology International Ltd (ITI - An EC Directive on EMC).

1.7.  UNITS OF MEASUREMENTS
Measurements of conducted emissions are reported in units of dB !'eferenced to one microvolt [dB(uV)].
Measurements of radiated ermissions are reported in units of dB referenced to one microvolt per meter
[dB{uV)/m] at the distance specified in the report, wherever it is applicable.

ULTRATECH GROUP OF LABS 77~ S Flle #: FSG-22AFT
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2. EXHIBIT 3 - SYSTEM TEST CONFIGURATION

2.1. TEST SYSTEM DETAILS

The following peripherals, FCC identifiers and types interconnecting cables were used with the EUT for testing:

(1) EUT: FUTURECOM SYSTEMS GROUP INC., UHF CHANNEL MODULE {RADIO TRANSLATOR),
Model : CM UHF HP,, $/N: Pre-production.
IO Cable: All /O cables were shielded
Power Supply Cable: Non-shielded

RF INPUT SIMULATING DEVICES:

1. RF Synthesized RF Signal Generator, Fluke, Model 6061A, frequency range 10KHz-1050MHz, power output
13dBm max.

2. Audio Oscillator, HP, Model 204C, SN: 0989A08798, Output: 0-1.2 MHz, 5 Vrms.

3. 9600 b/s Random Data Generator (Digital Speech Encryption), Voice Guard, Model 9600-SW, P/N:
19A148909P, S/N: 9614517,

2.2. BLOCK DIAGRAMS OF TEST SET-UP

50 Ohm

Fut
uturecom Load

Channel Module

RF Signa! REIN RF OUT

Generator

28 Vde

Audio/Data
Signal
Genarator
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2.4. JUSTIFICATION

No deviation, in both configuration and operation manners, different from normal operation were required.

2.,5. EUT OPERATING CONDITION

Transmitter/receiver was turned on continuously for testing. The transmitter’s carrier was modulated with
modulating signal as mentioned in the test data.

2.6. SPECIAL ACCESSORIES

No special accessories were required.

2.7. EQUIPMENT MODIFICATIONS

Not required.,
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2.8. EXHIBIT 4 - TEST DATA

2.9. POWER AND ANTENNA HEIGHT @ FCC 90.205

PRODUCT NAME: UHF CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM UHF HP

FCC REQUIREMENTS:
FCC Part 90, Para. 90.205:- Please refer to FCC CFR 47, Part 80 to End, Para. 90.205 for specification details.

CLIMATE CONDITION:

Standard Temperature and Humidity:

*  Ambient temperature: 21 °C
¢ Relative humidity: 43%

POWER INPUT:

28 Vdc Battery.

TEST EQUIPMENT:

¢  Advantest Spectrum Analyzer, Model R3271, S/N: 15050203
¢  Bird Attenuator, 50 Ohm IN/JOUT

METHOD OF MEASUREMENTS:

Refer to FCC @ 2.985

(a) For transmitter other than single sideband, independent sideband and controlled carrier radiotelephone, power rf
output shall be measured at the RF output terminals when the transmitter is adjusted in accordance with the
tune-up procedure to give the values of the current and voltage on the circuit elements specified in 2.983(d}5).
The electrical characteristics of the radio frequency load attached to the output terminals when this test is made

shall be stated.
TEST ARRANGEMENT
30dB SPECTRUM
TRANSMITTER ATTENUATOR ANALYZER

TEST RESULTS: Conforms.

TESTED PERSONNEL: Hung Trinh, EMI/RFI Technician

DATE: Jan. 12, 1999
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PEAK POWER MEASUREMENT AT THE ANTENNA TERMINAL

TEST CONFIGURATION

®  The transmitter terminal was coupled to the Spectrum Analyzer through a 30 dB attenuator

*  Power of the transmitter channel near the lowest, middle and highest of each frequency block/band
were measured using the power meter, and the reading was corrected by added the calibrated
altenuator’s attenuation value and cable loss.

o The RF Output was turned on with no modulation.

TRANSMITTER FUNDAMENTAL MEASURED PEAK PEAK POWER

CHANNEL OUTPUT FREQUENCY (MHz) POWER (Watts) RATING (Watts)
Near lowest 406.125 20.9 20.0
Middie 450.000 17.0 20.0
Highest 470.000 214 20.0

ERP Measurements: -Appropriate antenna type, and adjustment of power output for effective radiated power (ERP) to
meet FCC limits will be performed by the manufacturer at location of installation.

'ULTRATECH GROUP OF LABS
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Tel. #: 905-569-2550, Fax. #: 905-569-2480, Email: syhkultnaech@sympatico.ca, Wesite: hitp//www.ultratech-labs.com

. Accredited by [Tl (UK) Competent Body, NVLAP {USA) Accreditation Body & ACAJAUSTEL (Australia)

. Recognized/Listed by FCC (USA), Industry Canada (Canada)
» All test results contained in this engineering test raport are traceable to National institule of Standards and Technology (NIST)

Jan. 29, 1999




FCC PARTS 2 & 90, SUBPART |, RADIO SERVICES TRANSMITTERS Page 13
UHF CHANNEL MODULE (RADIO TRANSLATOR), Model CM UHF HP FCC ID: LO6CMUHFHP

2.10. FREQUENCY STABILITY @ FCC 90.213

PRODUCT NAME: UHF CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM UHF HP

FCC REQUIREMENTS:
FCC Part 90, Sub. 1, Para. 90.213

The carrier frequency of each transmitter shall be maintained within the following tolerances from the assigned
frequencies.

FIXED & BASE MOBILE STATIONS
FREQUENCY STATIONS (ppm)
RANGE (ppm) >2W <2W
(MHz) 6.25kHz | 125kHz | 25kHz | 6.25kHz | 125kHz | 25kHz | 625KkHz | 12.5kHz | 25 kHz
403 - 512 MHz 0.5 1.5 2.5 1.0 2.5 5.0 1.0 2.5 5.0

CLIMATE CONDITION:

Standard Temperature and Humidity: Please refer to Measurement Data

POWER INPUT:

28 Vdc Battery.,

TEST EQUIPMENT:

*  Advantest Spectrum Analyzer, Model R3271, 8/N: 15050203
® Tenney Temp. & Humidity Chamber, Model TS5, S/N: 9723B
¢  Bird Attenuator, 50 Ohm IN/QUT

METHOD OF MEASUREMENTS:
Refer to FCC @ 2.995
(a)  The frequency stability shall be measured with variation of ambient temperature as follows:

- From -30 to +50 centigrade except that specified in subparagraph (2) & (3) of this
paragraph.

(b}  Frequency measurements shall be made at extremes of the specified temperature range and at intervals of not more
than 10 centigrade through the range. A period of time sufficient to stabilize all of the components of the oscillator
circuit at each temperature level shall be allowed prior to frequency measurement. The short term transient effects
on the frequency of the transmitter due to keying (except for broadcast transmitters) and any heating element
cycling normally occurring at each ambient temperature level also shall be shown. Only the portion or portions of
the transmitter containing the frequency determining and stability circuitry need be subjected to the temperature
variation test.

(d)  The frequency stability supply shall be measured with variation of primary supply voltage as follows:

'ULTRATECH GROUP OF LABS o o File #: FSG-22AFT
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(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than
hand carried battery equipment.

{2)  For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating end
point which shall be specified by the manufacturer.

(3)  The supply voltage shall be measured at the input to the cable normally provide with the equipment, or at the
power supply terminals if cables are not normally provided. Effects on frequency of transmitter keying
(except for broadcast transmitters) and any heating element cycling at the nominal supply voltage and at each
extreme also shall be shown.

(e} When deemed necessary, the Commission may require tests of frequency stability under conditions in addition to
those specifically set out in paragraphs (a), (b), (c) and (d) of this section. (For example, measurements showing the
effect of proximity to large metal objects, or of various types of antennas, may be required for portable equipment),

TEST ARRANGEMENT
Environmental
Chamber
30dB SPECTRUM
TRANSMITTER ATTENUATOR ANLYZER

TEST RESULTS: Conforms.
TEST PERSONNEL: Hung Trinh, EMI/RFI Technician

DATE: Jan. 25, 1999
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UHF CHANNEL MODULE (RADIO THANASLATOR),V_ModeI CM UHFHP FCC ID: LOGCMUHFHP

MEASUREMENT DATA

FREQUENCY STABILITY

TEST CONFIGURATION

*  The transmitter was placed inside the environmental chamber, and its output terminal was coupled to the
Spectrum Analyzer through a 30 dB attenuator.

¢ One transmitter channel frequency was tested.

The DUT was supplied by a variable power supply.

®  The environmental chamber was cycled down to -30° C. When the chamber reaches -3(0° C, the EUT was
powered on with the nominal voliage level, with the transmitter keyed off. The terminal remained in the
chamber at —30°C for a period of I hour. After 1 hour the transmitter was continuously keved on, at full
power. The transmitter frequency of the terminal was measured from the spectrum analyzer every minute for
a period of 10 minutes.

s After 10 minutes the variable power supply was adjusted to supply the EUT with voltage of 85% nominal
voltage level and measurement was repeated.

o After 10 minutes the variable power supply was adjusted to supply the EUT with voltage of 110% nominal
voltage level and measurement was repeated,

*  When the measurement complete, the transmitter was keyed off and the chamber was cycled up to the test
temperature. The EUT remained powered up (unkeyed) at this temperature for a minimum period of 1 hour,
after which the measurements will be made as outlined above.

¢ The above was repeated for 25 & 50 degrees Celsius.

REMARKS: These tests shall not be applicable for this type of radio translator since the input/output characteristics
are identical. However, they are to be performed for our information.

The following frequency deviations observed are just the characteristics of RF input source or
measuring instrument,

Product Name UHF CHANNEL MODULE (RADIO
Model No. TRANSLATOR)
MODEL NO.: CM UHF HP

Centre Frequency 406 MHz :

Full Power Level 43.2 dBm

Frequency Tolerance Limit +1.5ppm or +609 Hz

Max. Frequency Tolerance +0.6ppm or +230 Hz

Measured

Base/Mobile/Portable -30 to +50 degree C, 85% 10 115%
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FCC ID: LOECMUHFHP

CENTRE FREQUENCY & RF POWER OUTPUT VARIATION
Supply Voltage Supply Voltage Supply Voltage
AMBIENT KEYED-ON (Nominal) (85% of Nominal) {115% of Nominal)
TEMP. TIME 23.8Vdc 28Vde : 32.2Vdce

(°C) {Minutes) Hz dB Hz dB Hz dB
-30 0 -10 N/A N/A N/A N/A N/A
1 -160 N/A N/A N/A N/A N/A

2 -10 N/A N/A N/A N/A N/A

3 -90 N/A N/A N/A N/A N/A

4 -230 N/A N/A N/A N/A N/A

5 -20 N/A N/A N/A N/A N/A

6 -60 N/A N/A N/A N/A N/A

7 -160 N/A N/A N/A N/A N/A

8 -90 N/A N/A N/A N/A N/A

9 -160 N/A N/A N/A N/A N/A

10 -90 N/A N/A N/A N/A N/A

-20 0 -10 N/A N/A N/A N/A N/A
1 -90 N/A N/A N/A N/A N/A

2 -10 N/A N/A N/A N/A N/A

3 -90 N/A N/A N/A N/A N/A

4 -230 N/A N/A N/A N/A N/A

5 -90 N/A N/A N/A N/A N/A

6 -10 N/A N/A N/A N/A N/A

7 -90 N/A N/A N/A N/A N/A

8 -10 N/A N/A N/A N/A N/A

9 -160 N/A N/A N/A N/A N/A

10 -10 N/A N/A N/A N/A N/A

-10 0 -10 N/A N/A N/A N/A N/A
1 -90 N/A N/A N/A N/A N/A

2 -160 N/A N/A N/A N/A N/A

3 -230 N/A N/A N/A N/A N/A

4 -10 N/A N/A. N/A N/A N/A

5 -160 N/A N/A N/A N/A N/A

6 +60 N/A N/A N/A N/A N/A

7 -9- N/A N/A N/A N/A N/A

8 +60 N/A N/A N/A N/A N/A

9 -90 N/A N/A N/A N/A N/A

10 +60 N/A N/A N/A N/A N/A

0 0 -10 N/A N/A N/A N/A N/A
1 -90 N/A N/A N/A N/A N/A

2 -90 N/A N/A N/A N/A N/A

3 -160 N/A N/A N/A N/A N/A

4 -10 N/A N/A N/A N/A N/A

5 -160 N/A N/A N/A N/A N/A

6 +60 N/A N/A N/A N/A N/A

7 -10 N/A N/A N/A N/A N/A

8 -230 N/A N/A N/A N/A N/A

9 -10 N/A N/A N/A N/A N/A

10 -90 N/A N/A N/A N/A N/A

I CENTRE FREQUENCY & RF POWER OUTPUT VARIATION |
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UHF CHAN ULE (RADIO TRANSLATOR), Model CM UHF HP FCC ID: LOBCMUHFHP
Supply Voltage Supply Voltage Supply Voltage
AMBIENT KEYED-ON (Nominal) (85% of Nominal) (115% of Nominal)
TEMP. TIME 23.8Vdc 28Vdce 32.2Vdc
{°C) (Minutes) Hz dB Hz dB Hz dB
+10 0 -10 N/A N/A N/A N/A N/A
1 =230 N/A N/A N/A N/A N/A
2 +60 N/A N/A N/A N/A N/A
3 -10 N/A N/A N/A N/A N/A
4 +60 N/A N/A N/A N/A N/A
5 -90 N/A N/A N/A N/A N/A
6 +60 N/A N/A N/A N/A N/A
7 -10 N/A N/A N/A N/A N/A
8 -160 N/A N/A N/A N/A N/A
9 -90 N/A N/A N/A N/A N/A
10 +60 N/A N/A N/A N/A N/A
+25 0 -10 0.0 -10 0.0 -90 0.0
1 90 0.0 -230 0.0 -230 0.0
2 -230 0.0 +60 0.0 -230 0.0
3 +60 0.0 -90 0.0 -230 0.0
4 -90 0.0 -160 0.0 +60 0.0
5 -90 0.0 +60 0.0 -10 0.0
6 -160 0.0 -230 0.0 -90 0.0
7 -10 0.0 -10 0.0 -160 0.0
8 -90 0.0 +230 0.0 -10 0.0
9 -160 0.0 -90 0.0 -90 0.0
10 +6() 0.0 -10 0.0 +60 0.0
30 0 -10 N/A N/A N/A N/A N/A
1 +60 N/A N/A N/A N/A N/A
2 -10 N/A N/A N/A N/A N/A
3 +60 N/A N/A N/A N/A N/A
4 -230 N/A N/A N/A N/A N/A
5 -90 N/A N/A N/A N/A N/A
6 -160 N/A N/A, N/A N/A N/A
7 -90 N/A N/A N/A N/A N/A
8 -230 N/A N/A N/A N/A N/A
9 -160 N/A N/A N/A N/A N/A
10 +60 N/A N/A N/A N/A N/A
+40 0 -230 N/A N/A N/A N/A N/A
1 -10 N/A N/A N/A N/A N/A
2 +60 N/A N/A N/A N/A N/A
3 -160 N/A N/A N/A N/A N/A
4 -90 N/A N/A N/A N/A N/A
5 -10 N/A N/A N/A N/A N/A
6 -90 N/A N/A N/A N/A N/A
7 -160 N/A N/A N/A N/A N/A
8 -230 N/A N/A N/A N/A N/A
9 -10 N/A N/A N/A N/A N/A
10 -90 N/A N/A N/A N/A N/A
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UHF CHANNEL MODULE (RADIC TRANSLATOR), Model CM UHF HP ' o FCC ID: LOBCMUHFHP

CENTRE FREQUENCY & RF POWER OUTPUT VARIATION
Supply Voltage Supply Voltage Supply Veltage
AMBIENT KEYED-ON {Nominal) (85% of Nominal) {115% of Nominal)
TEMP. TIME 23.8Vdc 28Vdc 32.2Vdc
("C) {Minutes) Hz dB Hz dB Hz dB
+50 0 -160 N/A N/A N/A N/A N/A
1 -10 N/A N/A N/A N/A N/A
2 -160 N/A N/A N/A N/A N/A
3 -230 N/A N/A N/A N/A N/A
4 +60 N/A N/A N/A N/A N/A
5 -160 N/A N/A N/A N/A N/A
6 -10 N/A N/A N/A N/A N/A
7 +60 N/A N/A N/A N/A N/A
8 -10 N/A N/A N/A N/A N/A
9 -90 N/A N/A N/A N/A N/A
10 +160 N/A N/A N/A N/A N/A
+60 0 -10 N/A N/A N/A N/A N/A
1 -90 N/A N/A N/A N/A N/A
2 +60 N/A N/A N/A N/A N/A
3 -90 N/A N/A N/A N/A N/A
4 +60 N/A N/A N/A N/A N/A
5 -10 N/A N/A N/A N/A N/A
6 -90 N/A N/A N/A N/A N/A
7 -160 N/A N/A N/A N/A N/A
8 -90 N/A N/A N/A N/A N/A
9 -160 N/A N/A N/A N/A N/A
10 -90 N/A N/A N/A N/A N/A
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UHF CHAN MODULE (RADIO TRANSLATOR), Modgl C_M UHF HP ]

2.11. MODULATION LIMITING @ FCC 90.210

PRODUCT NAME: UHF CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM UHF HP

FCC REQUIREMENTS:
FCC Part 2, Sub. J, Para. 2.987(b) & FCC Part 90, Subpart I, Para. 90.210

The EUT shall be installed with a modulation limiter which limits the deviation of the FM carrier less than
manufacturer’s setting provided that the rf output spectrum must meet the required MASK (recommedned: 1.25 kHz for
6.25 kHz Channel Spacing System, 2.5 kHz for 12.5 kHz Channel Spacing , and 5 kHz for 25 kHz Channel Spacing
System).

CLIMATE CONDITION:

Standard Temperature and Humidity:

*  Ambient temperature: 21 °C
¢  Relative humidity: 43%

POWER INPUT:

28 Vdc Battery.

TEST EQUIPMENT:

¢ Communication Analyzer, Rohde & Schawrz, Model SMFQ?2, S/N: 879988/057, 0.4 - 1000 MHz including AF &
RF Signal Generators, SINAD, DISTORTION, DEVIATION meters and etc...

METHOD OF MEASUREMENTS:
For Audio Transmitter:- The carrier frequency deviation was measured with the tone input signal level varied from 0

Vp to audio input rating level plus 16 dB at frequencies 0.1, 0.5, 1.0, 3.0 and 5.0 kHz. The maximum deviation was
recorded at each test condition.

For Data Transmitter with Maximum Frequency Deviation set by Factery:- The EUT was set at maximum

frequency deviation, and its peak frequency deviation was then measured using EUT’s internal random data source.

TEST ARRANGEMENT
COMMUNICATION
ANALYZER
TRANSMITTER
Tx In

Audio Out
'ULTRATECH GROUP OF LABS ) R " File #: FSG-22AFT
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L SR2 Jan. 29, 1999
Tel. #: 905-568-2550, Fax. #: 805-569-2480, Email: vhk uliratech@sympatico.ca, Wesite: hitp//www.ultratech-labs.com

. Accredited by ITI (UK) Competent Body, NVLAP (USA) Accreditation Body & ACAJAUSTEL {Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All tost resuits contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)




FCC PARTS 2 & 80, SUBPART |, RADIO SERVICES TRANSMITTERS Page 20
FCC ID: LO6CMUHFHP

TEST PERSONNEL: Hung Trinh, EMI/RFI Technician

DATE: Jan. 26, 1999
MEASUREMENT DATA

Note:  The Futurecom CM UHF HP UHF CHANNEL MODULE is a rf translator, it transforms the rf input signal to
the rf output signal with the same spectrum but the frequency and power. Therefore, comparison tests between

the input and output signal will be performed.

MODULATION LIMITING FOR DATA TRANSMITTER

Frequency Deviation Frequency Deviation
DATA BAUD RATE Of Input Signal Of Output Signal
(kHz) (kHz)
Frequency Deviation Frequency Deviation
Modulating Signal Of Input Signal Of Output Signal
(kHz) (kHz)
9600 b/s random data 0.7 0.7
9600 b/s random data 1.2 1.2
9600 b/s random data 1.7 1.7
9600 b/s random data 2.2 2.2
9600 b/s random data 27 2.7
3600 b/s random data 3.2 3.2

MODULATION LIMITING FOR AN AUDIO TRANSMITTER '

Frequency Deviation Frequency Deviation
Modulating Signal Of Input Signal Of Qutput Signal
(kHz) (kHz)

1 KHz, Sine Wave 0.7 0.7

1 KHz, Sine Wave 1.2 1.2

I KHz, Sine Wave 1.7 1.7

1 KHz, Sine Wave 2.2 2.2

1 KHz, Sine Wave 2.7 2.7

1 KHz, Sine Wave 3.2 3.2
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UHF CHANNEL MODULE {RADIO TFIANSLA'I_'OH), Model CM UHF HP FCC I1D: LOGCMUHFH

2.12. EMISSION MASKS @ FCC 90.210

PRODUCT NAME: UHF CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM UHF HP

FCC REQUIREMENTS:

FCC Part 90, Sub. I, Para. 90.210

Emissions shall be attenuated below the mean output power of the transmitter as follows:

FREQUENCY CHANNEL Recommended
RANGE Recommended SPACING FREQ. FCC APPLICABLE MASK
{(MHz) OBW (KHz) DEVIATION
(KHz) (KHz)
403 - 512 10.0 12.5 2.5 90.210(d): Mask D — Voice & Data
FCC RULES FREQUENCY RANGE ATTENUATION LIMIT (dBc)
90.210(d): Mask D — Voice & Data >Fc—-5625kHz-<FC+5625kHz | 0O
Fc +5.625kHz-Fc + 12.5kHz 7.27(fd-2.88 kHz)
>Fc-125kHz-<Fc+ 12.5kHz 50 + 10logo(P) or 70 dB whichever
is less.
CLIMATE CONDITION:

Standard Temperature and Humidity:

e Ambient temperature: 21 °C
¢  Relative humidity: 43%

POWER INPUT:
28 Vdc Battery.

TEST EQUIPMENT:

®  Advantest Spectrum Analyzer, Model R3271, §/N: 15050203
¢ Bird Attenuator, 50 Ohm IN/QUT
*  Audio Oscillator, HP, Model 204C, SN: 0989A08798, Output: 0-1.2 MHz, 5 Vrms.
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FCC PARTS 2 & 90, SUBPART I, RADIO SERVICES TRANSMITTERS Page 22
R e FCC ID: LOGCMUHFHP

METHOD OF MEASUREMENTS:

FCC CFR 47, Para. 2.989 - Out-of-Band Emissions:

The Emission Masks was measured with the Spectrum Analyzer controls set as shown on the test results (RBW =300 Hz,
VBW > 300 Hz and SWEEP TIME = AUTO). The transmitter was operated at a full rated power output, and modulated
as follows:

Yoice or Digital Modulation Through a Veice Input Port @ 2.989(c)(1):- The transmitter was modulated bya2.5

KHz tone signal at an input level 16 dB greater than that required to produce 50% modulation {e.g.: +2.5 KHz peak
deviation at 1 KHz modulating frequency). The input level was established at the frequency of maximum response of the
audio modulating circuit.

Digital Modulation Through a Data Input Port @ 2,989(h):- Transmitters employing digital modulation techniques -

when modulated by an input signal such that its amplitude and symbol rate represent the maximum rated conditions under
which the equipment will be operated. The signal shall be applied through any filter networks, pseudo-random generators
or other devices required in normal service. Additionally, the Emission Masks shall be shown for operation with any
devices used for modifying the spectrum when such devices are operational at the descretion of the user.

TEST ARRANGEMENT
30dB SPECTRUM
TRANSMITTER ATTENUATOR ANALYZER

TEST RESULTS: Conforms.

TEST PERSONNEL: Hung Trinh, EMI/RFI Technician

DATE: Jjan. 19 - 25, 1999

MEASUREMENT DATA

Please see attached plots for detailed measurements.

Note:  The Futurecom CM UHF HP UHF CHANNEL MODULE is a rf translator, it transforms the f input signal to
the rf output signal with the same spectrum but the frequency and power. Therefore, comparison tests between
the input and output signal will be performed.
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UHF CHANNEL MODU SLATOR} Mo FCC ID: LOGCMUHFHP

2.14. TRANSMITTER SPURIOUSIHARMONIC RADIATED EMISSIONS @ FCC 90.210

PRODUCT NAME: UHF CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM UHF HP

FCC REQUIREMENTS:

FCC Part 90, Sub. I, Para. 90.210

Emissions shall be attenuated below the mean output power of the transmitter as follows:

FREQUENCY Recommended CHANNEL Recommended
RANGE OBW SPACING FREQ, FCC SPECIFICATION LIMITS
(MHz) (KHz) (KHz) DEVIATION {Para. No.)
(KHz)
403-512 10.0 12.5 2.5 90.210(d): Mask D - Audio &
Voice
FCC RULES FREQUENCY RANGE ATTENUATION LIMIT (dBc)
90.210(d): Mask D - Voice & Data Lowest frequency generated from the | 50 + 10log;(P) or 70 dB whichever
transmitter circuit to 10™ harmonic of | is less
the fundamental frequency

CLIMATE CONDITION:
Standard Temperature and Humidity:

*  Ambient temperature: 21 °C
¢ Relative humidity: 43%

POWER INPUT:

28 Vdc Battery.

TEST EQUIPMENT:

1. EMI Receiver System/Spectrum Analyzer, Hewlett Packard, Model 8546A, Input +25dBm max., 9KHz-5.6GHz, 50
Ohms, built-in Peak, Quasi-Peak & Average Detectors, Pre-Amplifier and Tracking Signal Generator. This System
includes: (1) HP 85460A RF Filter Section, S/N: 3448A00236 and (2) HP 85462A Receiver RF Section/Display,
S/N: 3520A00248.

Spectrum Analyzer, Advantest, Model R3271, S§/N: 15050203, 100 Hz to 32 GHz)

Microwave Amplifier, HP, Model 83017A, Frequency Range 1 to 22GHz, 30dB gain nominal, low noise floor type.
Active Loop Antenna, Emco, Model 6502, SN 9104-2611, Frequency Range 1 KHz - 30 MHz, @ 50 Ohms.
BiconiLog Antenna, Emco, Model 3142, SN 10005, 30-2000 MHz @ 50 Ohms.

Log Periodic Antenna, AH System, Model SAS-200/518, SN: 343, Frequency Range: 1GHz-18GHz,

FCC Listed Open Field Test Site.

Audio Oscillator, HP, Model 204C, SN: 0989A08798, Output: 0-1.2 MHz, 5 Vrms.

Al

METHOD OF MEASUREMENTS:
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UHF CHANNEL RADIO TFIANSLATOFI), Model CM UHF_I-_IPW_ o

Refer to ANSI 63.4, Para. 8 for detailed radiated emissions measurement procedures.

With transmitter modulation characteristics described in Qut-of-Band Emissions measurements @ 2.989, the transmitter
spurious and harmonic emissions were scanned. The spurious and harmonic emissions were measured with the Spectrum
Analyzer controls set as RBW = 100 kHz, VBW = 100 kHz and SWEEP TIME = AUTO). The transmitter was operated
at a full rated power output, and modulated as follows:

FCC CFR 47, Para. 2.997 - Frequency spectrum to be investigated

The spectrum was investigated from the lowest radio generated in the equipment up to at least the 10" harmonic of the
carrier frequency or to the highest frequency practicable in the present state of the art of measuring techniques, whichever
is lower. Particular attention should be paid to harmonics and subharmonics of the carrier frequency. Radiation at the
frequencics of multiplier stages should be checked. The amplitude of spurious emissions which are atienuated more than
30 dB below the permissible value need not be reported.

FCC CFR 47, Para. 2.993 - Field Strength Spurious Emissions

(a) Measurements was made to detect spurious emissions radiated directly from the cabinet, control circuits, power
leads, or intermediate circuit elements under normal conditions of installation and operation. Curves or
equivalent data were supplied showing the magnitude of each harmonic and other spurious emission. For this
test, single sideband, independent sideband, and controlled carrier transmitters shall be modulated under the
conditions specified in paragraph 2.989(c) as appropriate. For equipment operating on frequencies below 1 GHz
. an Open Field Test is normally required, with the measuring instrument antenna located in the far ficld at all
test frequencics. In event it is either impractical or impossible to make open field measurements (e.g. a broadcast
transmitter installed in a building) measurement will be accepted of the equipment as installed. Such
measurements must be accompanied by a description of the site where the measurements were made showing the
location of any possible source of reflections which might distort the field strength measurements. Information
submitted shall include the relative radiated power of each spurious emission with the reference to the rated
power output of the transmitter, assuming all emissions are radiated from half-wave dipole anténnas.

(b) Measurements specified in paragraph (a) of this section shall be made for the following equipment:
(1 Those in which the spurious emission are required to be 60 dB or more below the mean power of the
transmitter.
(2)  All equipment operating on frequencies higher than 25 MHz
3) All equipment where the antenna is an integral part of, and attached directly to the transmitter.
4) Other types of equipment as required, when deemed necessary by the Commission.
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METHOD OF CALCULATION FOR TRANSMITTED POWER (P) FROM THE MEASURED FIELD
STRENGTH LEVEL (E):

According to 1EC 801-3, the power density can be calculated as follows:

S=p/ (4xPIxD2) Where: S: Power density in watts per square feet
P:  Transmitted power in watts
Pi: 13.1415

D: Distance in meters
The power density S (W/m?) and electric field E (V/m) is related by:
S = E2/(120xPI)
Accordingly, the field intensity of isotropic radiator in free space can be expressed as follows:
E = (30xP)!2/D = 5.5x(P) 2D
For Halfwave dipole antenna or other antennas correlated to dipole in direction of maximum radiation:

S = (1.64xP)/(4xPIxD2)
E = (49.2xP)12xD = 7.01x(P) 121D

| P = (ExD/7.01)% |

Calculation of transmitted power P (dBM) given a measured field intensity E (dBuV/m):

P(W) = [E(V/m)xD/7.01]2
P(mW) = P(W)x1000
= P(dBm) = 10logP(mW)
= 20logE(V/m) + 20log(D) - 20log(7.01) + IOIogIOOO
= E(dBV/m) + 20logD + 13
= E(dBuV/m) - 120 + 20log(D} + 13
= E(dBuV/m) + 20log(D} - 107

The Transmitted Power @ D = 3 Meters

I P(dBm) = E(dBuV/m) - 97.5 |
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TEST RESULTS: Conforms.
TEST PERSONNEL: Hung Trinh, EMI/RFI Technician
DATE: Jan. 19 - 25, 1999

MEASUREMENT DATA

TRANSMITTER UNWANTED (SPURIOUS/HARMONIC)
RADIATED EMISSIONS MEASUREMENTS @ 3 METERS

TEST CONFIGURATION

®  For measuring radiated emissions at frequencies below | GHz, the Spectrum Analyzer was set as 100 kHz
RBW, 100 KHz VBW, SWEEP TIME: AUTO, PEAK DETECTOR.

®  For measuring radiated emissions at frequencies above 1 GHz, the Spectrum Analyzer was set as | MHz
RBW, 1 MHz VBW, SWEEP TIME: AUTO, PEAK DETECTOR.

RF In: 0dBm @ 415 MHz
RF Out: 432 dBm @ 406 MHz
Modulation:  FM modulation with 2.5 kHz Sine Wave Signal, Freq. Dev. = 2.5 kHz
RF Field RF Power DETECTOR ANTENNA
FREQUENCY | Strength Level Level USED PLANE LIMIT MARGIN PASS/
{MHz) {dBuV/m) (dBm) (PEAK/QP) (H/V) (dBm) (dB) FAIL
812.0 40.8 -56.7 PEAK A% -20.0 -36.7 PASS
8120 51.1 -46.4 PEAK H -20.0 -26.4 PASS
1218.0 483 -49.2 PEAK v -20.0 -29.2 PASS
1218.0 45.7 -51.8 PEAK H -20.0 -31.8 PASS
1624.0 44.4 -53.1 PEAK v -20.0 -33.1 PASS
16240 42.8 -54.7 PEAK H -20.0 -34.7 PASS
2030.0 46.3 -51.2 PEAK \' -20.0 -31.2 PASS
2030.0 44.2 -53.3 PEAK H -20.0 -333 PASS
The emissions were scanned form 10 MHz to 5 GHz and alf emissions less than 40 dB below the limits were
recorded.
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RF In: 0dBm @ 415 MHz

RF QOut: 43.2 dBm @ 406 MHz

Modulation:  FM modulation with 9600 b/s random data, Freq. Dev. = 2.5 kHz

Prescans were applied to this operating condition, and the results were found to be identical with
those of the FM Voice Modulation

Radiated Emissions Measurements at 3 Meter OFTS
Futurecom UHF CHNANEL MOQDULE, MODEL €M UHF HP
RF In: 0 dBm @ 415 MHz, RF Out: 43.2 dBm @ 406 MHz

10.0

0.0

-
e
o

migsions @ 3m (dBm)
N
=3
o

-30 i)

ciiated E|

E-JO.O

-60.0
10.0 100.0 1000.0 10000.0
Frequency (MHz)
ULTR ATECHGHOUPOF I:ABS L T WWMWWMMMMFiIe#FSG-zzAFT
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Jan. 29, 1999

Tel. #: 905-569-2560, Fax #: 805-560-2480, Email: vhk ultratech@ sympatico.ca, Wesite: hitp//www.ultratech-labs.com

. Accredited by IT) (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC {USA), Industry Canada (Canadz)
. Al teat resuita contained in this engineering test report are traceable to Nationsl institute of Standards and Technology (NIST)



FCC PARTS 2 & 90, SUBPART I, RADIO SERVICES TRANSMITTERS Page 32
UHF ULE (RADIO TRANSLATOR), Model CMUHFHP FCC ID: LOSCMUHFHP

RF In: 0dBm @ 460 MHz

RF Out: 42.5 dBm @ 450 MHz

Modulation:  FM modulation with 2.5 kHz Sinc Wave Signal, Freq. Dev. = 2.5 kHz

RF Field RF Power DETECTOR ANTENNA
FREQUENCY | Strength Level Level USED PLANE LIMIT MARGIN . PASS/

(MHz) (dBuV/m) (dBm) {(PEAK/QP) (H/Y) {dBm) (dB) FAIL
900.0 47.8 -49.7 PEAK A% -20.0 -29.7 PASS
900.0 44.9 -52.6 PEAK H -20.0 -32.6 PASS
1350.0 44.6 -52.9 PEAK v -20.0 -32.9 PASS
1350.0 44.8 -52.7 PEAK H -20.0 -327 PASS
1800.0 474 -50.1 PEAK v -20.0 -30.1 PASS
1800.0 43.5 -54.0 PEAK H -20.0 -34.0 PASS
2250.0 44.5 -53.0 PEAK \'% -20.0 -33.0 PASS

The emissions were scanned form 10 MHz to 5 GHz and all emissions less than 40 dB below the limits were

recorded.

RE In: 0dBm @ 460 MHz

RF Qut: 42.5dBm @ 450 MHz

Modulation: FM modulation with 9600 b/s random data, Freq. Dev, = 2.5 kHz

Prescans were applied to this operating condition, and the results were found to be identical with
those of the FM Voice Modulation

Radiated Emissions Measurements at 3 Meler OFTS '
Futurecom UHF CHNANEL MODULE, MODEL CM UHF HP
RF In: 0 dBm @ 460 MHz, RF Out: 42.5 dBrn & 450 MH.
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RF In: 0dBm @ 460 MHz

RF Out: 43.3dBm @ 470 MHz

Modulation:  FM modulation with 2.5 kHz Sine Wave Signal, Freg. Dev. = 2.5 kHz

RF Field RF Power DETECTOR ANTENNA
FREQUENCY | Strength Level Level USED PLANE LIMIT MARGIN PASS/

(MHz) (dBuV/m) (dBmy) {PEAK/QP) (H/V) {dBm) (dB) - FAIL
940.0 40.8 -56.7 PEAK \Y -20.0 -36.7 PASS
940.0 41.8 -55.7 PEAK H -20.0 -35.7 PASS
1416.0 46.5 -51.0 PEAK \Y -20.0 -31.0 PASS
1410.0 43.3 -54.2 PEAK H -20.0 -34.2 PASS
1880.0 46.7 -50.8 PEAK Vv -20.0 -30.8 PASS
1880.0 45.5 -52.0 PEAK H -20.0 -32.0 PASS
2350.0 479 -49.6 PEAK v -20.0 -29.6 PASS
2350.0 443 -53.2 PEAK H -20.0 -33.2 PASS

The emissions were scanned form 10 MHz to § GHz and all emissions less than 40 dB below the limits were

recorded.

RF In: 0dBm @ 460 MHz

RFE Qut: 43.3dBm @ 470 MHz

Modulation: FM modulation with 9600 b/s random data, Freq. Dev. = 2.5 kHz

Prescans were applied to this operating condition, and the results were found to be identical with

those of the FM Voice Modulation

Radiated Emissions Messuremants at 3 Meter OFTS
Futurecom UHF CHNANEL MODULE, MODEL CM UHF HP
AF In: 0 dBm @ 460 MHz, RF Out: 42.5 dBm @ 470 MHz
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2.15. TRANSIENT FREQUENCY BEHAVIOR

PRODUCT NAME: UHF CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM UHF HP
FCC REQUIREMENTS:

FCC Part 90, Sub, I, Para. 90.214

Transient frequencies must be within the maximum frequency difference limits during the time intervals indicated:

Transient Frequency Behavior for equipment Designed to Operate on 12.5 KHz Channels

All Equipment
Time Maximum Frequency
Interval '* Difference* 421 to 512 MHz
t +12.5.0KHz 10.0 ms
t2 + 6.5 KHz 25.0 ms
3¢ +12.5 KHz 10.0 ms
(D ton: the instant when a 1 KHz test signal is completely suppressed, including any
capture time due to phasing.
tl: tme period immediately after ton
t2: time period after t1
t3: time period from the instant when the transmitter is turned off until toff
toff: the instant when the 1 KIHz test signal starts to rise.
{2) During the time from the end of (2 to the beginning of 3, the frequency difference must not exteed the limits
specified in @ 90.213
3 Difference between the actual transmitter frequency and assigned transmitter frequency.
(4) If the transmitter carrier output power rating is 6 watts or less, the frequency difference during this time period

may exceed the maximum frequency difference for this time period.

RESULTS: Not applicable for this radio translator since the input output signal will be turned on with the same
characteristics of frequency transient behavior as that of the rf input signal.
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3. EXHIBIT 5 - GENERAL TEST PROCEDURES

3.1. ELECTRICAL FIELD RADIATED EMISSIONS MEASUREMENTS - GENERAL
TEST METHOD

¢  The radiaied emission measurements were performed at the Ultratech's 3 Meter Open Ficld Test Site (OFTS) situated
in the Town of Oakville, province of Ontario. The Attenuation Characteristics of OFTS have been filed to FCC.

. Radiated emissions measurements were made using the following test instruments:

[a—y

Calibrated EMCO biconilogl antenna in the frequency range from 30 MHz to 2000 MHz.

Calibrated A.H. Systems log periodic antenna in the frequency range above 1000 MHz (1GHz - 18 GHz).
3 Calibrated EMI receiver or spectrum analyzer and pre-selector. In general, the spectrum analyzer would be
used as follows:

ad

= Therf electric field levels were measured with the spectrum analyzer set to PEAK detector (100 KHz
RBW and 100 KHz VBW),

= Ifany rf emission was observed to be a broadBand noise, the spectrum analyzer's CISPR QUASI-
PEAK detector (120 KHz RBW and 1IMHz VBW) was then set to measure the signal level.

—  If the signal being measured was narrowband and the ambient field was broadBand, the bandwidth of
the spectrum analyzer was reduced.

*  The EUT was set-up in its typical configuration and operated in its various modes as described in 3.2 of the test
Teport.

¢  The frequencies of emissions was first detected. Then the amplitude of the emissions was measured at the specified
measurement distance using required antenna height, polarization, and detector characteristics.

*  During this process, cables and peripheral devices were manipulated within the range of likely configuration.

*  For each mode of operation required to be tested, the frequency spectrum was monitored. Variations in antenna
heights (from 1 meter to 4 meters above the ground plane), antenna polarization (horizontal plane and vertical plane),
cable placement and peripheral placement (each variable within bounds specified elsewhere) were explored to
produce the highest amplitude signal relative to the limit.

The maximum radiated emission for a given mode of operation was found by using the following step-by-step
procedure:

Stepl:  Monitor the frequency range of interest at a fixed antenna height and EUT azimuth.

Step2: Manipulate the system cables to produce highest amplitude signal relative to the limit. Note the amplitude
and frequency of the suspect signal.

Step3:  Rotate the EUT 360 degrees to maximize the suspected highest amplitude signal. If the signal or another at
a different frequency is observed to exceed the previously noted highest amplitude signal by 1 dB or more,
g0 back to the azimuth and repeat Step 2. Otherwise, orient the EUT azimuth to repeat the highest amplitude
observation and proceed.
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Step4: Move the antenna over its full allowed range of travel (1 to 4 melers) to maximize the suspected highest
amplitude signal. If the signal or another at a different frequency is observed to exceed the previously noted
highest amplitude signal by 1 dB or more, return to Step 2 with the highest amplitude observation and
proceed.

Step3:  Change the polarization of the antenna and repeat Step 2 through 4. Compare the resulting suspected highest
amplitude signal with that found for the other polarization. Select and note the higher of the two signals.
This signal is termed the highest observed signal with respect to the limit for this EUT operational mode.

Step6:  The effects of various modes of operation is examined. This is done by varying the equipment modes as
steps 2 through 5 are being performed.

Step7:  After completing steps 1 through 6, record the final highest emission level, frequency, antenna polarization
and detector mode of the measuring instrument.

Calculation of Field Strength:

The field strength is calculated by adding the calibrated antenna factor and cable factor, and subtracting the Amplifier
gain (if any) from the measured reading. The basic equation with a sample calculation is as follows:

FS=RA + AF + CF - AG

Where ES = Field Strength
RA = Receiver/Analyzer Reading
AF = Antenna Factor '
CF = Cable Attenuation Factor
AG = Amplifier Gain

Example: If a receiver reading of 60.0 dBuV is obtained, the antenna factor of 7.0 dB/m and cable factor of 1.0 dB are
added, and the amplifier gain of 30 dB is subtracted. The actuzl field strength will be:.

Field Level = 60 + 7.0 + 1.0 - 30 = 38.0 dBuV/m.
Field Level = 10(38/20) = 79 43 uv/m,
Notes: The frequency and amplitude of at least six highest conducted emissions relative to the limit are recorded

unless such emissions are more than 30 dB below the limit. If less than six emissions are within 20dB of the
limit, the background or receiver noise level shall be reported at representative frequencies.
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4. EXHIBIT 6 - INFORMATION RELATED TO EQUIPMENT UNDER
TESTS

4.1. FCC ID LABELLING AND SKETCH OF FCC LABEL LOCATION
Refer to the attached sheets

4.2, PHOTOGRAPHS OF EQUIPMENT UNDER TEST
Refer to the attached photographs

4.3. SYSTEM BLOCK DIAGRAM(S)

Refer to the attached sheets

4.4. SCHEMATIC DIAGRAMS

Refer to the attached sheets

4.5. USER’S MANUAL WITH “FCC INFORMATION TO USER STATEMENTS”

Refer to the attached Users’ manual
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Here is the required documentation for CM UHF HP reports. Please do not forget to file for
confidentiality with FCC.
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www . futurecom.com

110 Snow Blvd., Unit 3 & 4, Concord, Onfario L4K 4B8 o (905 660-5548 T (905) 660-6858  Toll free 1-800-701-9180




J8s g G] dMS ZH PPT Mg 9AVY ZH gpT M8 AI#

ZHY PP PG NVdS ZHW G/666°BGF HILNID
£ 40 7 m q " j
SJOW |
" m
‘ “ | ;
| | HHOD
1437 | /_ 794 9S
SMd LX3N | X gA VYA
- A\
LHITIH // | |
Ad LX3IN - e |
W T ” i
HMV3d ! i _ | gp ge
LXEN m e i | w # N.LY
‘ .w | | : | /€ap
| L i 5 i | I ar
47 < (Uvsprr) VI ~27 wgp v 434 907
HIMHYW |
wgp 18°7-
ZHW BBB66 6GY HMNW
HEPW < OAY dB MV3d 130 SYIW wgp -
HIHEBEVAN SMV3d 130 ALOY 73A377 43H
ay
A , L 0u) sqe ButisauiBul ESNENE
N—*—cﬂcu nﬁ\ﬂ“\.ﬁ\oc N_._.__m_u. l@\\_;\w\ HM“MEW_M _.__h .._N._Nm_._~ EO.—— —u aw_m.—._h._.—.u .—._M-o n_m “h {
L s mmt_e_‘wymu mm:_mmﬂ__._mﬁzﬁmm u:mssmomzsnmm_ e :om._.m._“—_D _. W.




98s @ GT dMS ZH @@T M8 9AY ZH g@gT M8 dI#
ZHY @@ 95 NVYdS ZHW PPpge” gavy H
| /f % !
NERLV. RV
m |
w m
YRR R B
| | i | |
T | T
L . A | _
/ wgp 8°2F 434
gp g gE LSH440 43H
wgp 79° It
ZHW 2P000 BGY HMW
nUapW 9AY dB M¥3d 130 SVIW wgp 8-y
<4a8snh ON MV3ad 130 ALOVY 73A37 43H

yupay, Bunpy &g pagsa)

6661/ NNO Tuep e

ZHW as .Emt\.m/.bﬂnm Hjeuts uy 3y ay) wiosy pajejsuesl) 1NO 4y X1

31N33

HHOO
Jdd 35
gA VA

gp gt
N1V
/ap
27
9071

‘ouj sqe7 BuptaaujBug EEERG

HALLINSNVYYL I TINAONW TaINNVHO dHN WOJ3dning

1euB|s eARM 2UIS ZHX §'Z UMM W UOlEINPOI ‘ZHIN ~ (AS77° ‘wap 0 NI 3H Xy _._ O O.—.ﬁ._”—_ :




995 @B°G7 dMS ZH @g@1 M8 9AV ZH @g97 M8 dI#

ZHY @@ P95 NVdS ZHW @gPPee° B/.y HALNED
i Y m I ] v
Mri. . " . | | - M o
| % W L HHOD
O\ | | | 0d4 0S
L | - | 4 (N gA VYA
P | { i
I N _ ~ | _
N\ ) L]
i : __
| | | gp g€
; | m ; | NLY
| | M i /ap
| i AV i . : B T
wgp 8 2y 434 907
ap g ge 1S440 434
wgp €T °IY
ZHW 22000 3.V BN
nuUan OAV dB MV3Ad4 130 SYIW ZHW po00g gLy
J8sn ON SMVY3d 130 ALIY H3LNID
a
MW OLF7  ‘'wan ¢ T8 lieudig vy 4y ay) woy pajejsuesy) 1no 44 X1 ‘ouj sqe fujraaujBuz B SSNS;

Wt B iAq paiss 1euUB|S 8ABM 84S ZHY ST UNM W4 TUSHEINPOW ‘ZHW — O OF7 ‘WEP 0 NI 4Y XY
sostf e et YALLIWSNVHL 31NAOW TINNVHD 4HN WODIUNLNA ydalein




288  P°GT dMS ZH g@T M8 9AY ZH g@T M8 JI#

ZH™ @P°PS NvdS ZHW G/666° 657 HILNID
- L
| HHOD
/ ;7x \231 / 94 0S
7 r{#& / an VA
NN
SRS SN — ‘
RN
| w ] | ] |
W o m ap gz
M L | ; NLY
| | m ‘ | /8p
_ L | % 4 | a1
(7 5129#) Va4 wgp ¥- 434 907
wgp 1@ T-
ZHW BB666° 6SY HMNW
NUaK 9AV dB Mv3d 130 SVINW wep y -
=8sn ON Mv3d 1130 ALOY “3A31 43H

T 2jep WOPUEI S/q 0096 UM W TUOREINPO ‘ZHW
mmm:.Jﬂ(ﬂ...ﬁ%éS YALLIASNVYL 3TNAOW 13NNVHO dHN N

HNLN4d

ZHW 77 ‘wap \Q\b\ :(reuBis ul 4y ay) woyy E”ﬂm_m:_&t 1NO 44 X1

wgp 0 NI 3d xY —._Ow-_.w._u._ : a

*ou) sqe Burisaulbu




288 @P°G} dMS ZH ggT M8 9AV ZH gPgTv Mg JI#

ZHY @ @S NVdS ZHW @gPege gLy H3LINID

HH0D
J4 35
gHA VA

gp ge
NLV
/8p
a7

| T
]
!
. _ e
|
- m ]
] L
w _
b ]
| |
| | W
ek o -
| | |
S | | .m . b
wegp 22y 43y 907
8P g °gE 1S440 43
wgp g2° v
ZHW @P200 0.7 HMAW
nuap 9AY dB Mv3d 130 SYINW wgp 2o ey
J3snh ON MY3ad 130 ALOV 73A37 434

yup ) Funy) :Aq pagsay,

66617 7% ruer ieq

&\

W T OZF7 wap TOETT HieuBls u) 34 agy woy pajeisueat) 1no guxy | 29l S4€1 Bujisauibu g )\
BIEp WOpUR! §/q 0096 UM WA (UolRINpoy ‘THIN (.74 ‘wap 0 N 44 X O 0 m ._
HILLIASNVHL 3TNAOW TaINNVHI dHN WOD23HNLNA —._ .._- H._D




FCC PARTS 2 & 90, SUBPART |, RADIO SERVICES TRANSMITTERS

UHF CHANNEL MODULE (FIAD[O TFIANSLATOR) Model CM UHF HP i

2.13. TRANSMITTER ANTENNA POWER SPURIOUSIHARMONIC CONDUCTED
EMISSIONS @ FCC 90.210

PRODUCT NAME:

Page 23
FCC ID LOGCMUHFHP

UHF CHANNEL MODULE (RADIO TRANSLATOR), Model No.: CM UHF HP

FCC REQUIREMENTS:

FCC Part 90, Sub. 1, Para. 90.210

Emissions shall be attenuated below the mean output power of the transmitter as follows:

FREQUENCY Recommended CHANNEL Recommended
RANGE OBW SPACING FREQ. FCC SPECIFICATION LIMITS
(MHz) (KHz) (KHz) DEVIATION (Para. No.)
{(KHz)
403-512 10.0 12.5 2.5 90.210(d): Mask D - Audio &
Voice
FCC RULES FREQUENCY RANGE ATTENUATION LIMIT (dBc)

90.210(d): Mask D - Voice & Data

Lowest frequency generated from the
transmitter circuit to 10" harmonic of

50 + 10log4(P) or 70 dB whichever
is less

the fundamental frequency

CLIMATE CONDITION:
Standard Temperature and Humidity:

*  Ambient temperature: 21 °C
*  Relative humidity: 43%

POWER INPUT:

28 Vdc Battery.

TEST EQUIPMENT:

Advantest Spectrum Analyzer, Model R3271, S/N: 15050203

Bird Attenuator, 50 Ohm IN/OUT

Hihpass Filter, Microphase, P/N: CR220HIB, S/N: IITI1 1000AB, cut-off freq.: 600 MHz.
Audio Oscillator, HP, Model 204C, SN: 0989A08798, Output: 0-1.2 MHz, 5 Vrms.

METHOD OF MEASUREMENTS:

With transmitter modulation characteristics described in Out-of-Band Emissions measurements @ 2,989, the transmitter
spurious and harmonic emissions were scanned. The spurious and harmonic emissions were measured with the Spectrum
Analyzer controls set as RBW = 100 kHz, VBW = 100 kHz and SWEEP TIME = AUTO). The transmitter was operated
at a full rated power output, and modulated as follows:

Flle #: FSG 22AFT
Jan. 29, 1998

'ULTRATECH GROUP OF LABS
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2
Tel. #: 905-569-2550, Fax. #: 505-560-2480, Email: yhiultmatech@ sympstico.ca, Wesite: hitp://www.ultratech-labs.com

. Accreditad by ITI (UK) Competent Body, NVLAP (USA) Accreditation Body & ACAJAUSTEL (Ausiralia)
. Recognized/Listed by FCC (USA), Industry Canacda (Canada)
. All tast results contained in this enginearing test report are traceable to National Ingtitute of Standards and Tachnology (NIST)




FCC PARTS 2 & 90, SUBPART I, RADIO SERVICES TRANSMITTERS Page 24
F CHANNEL MODULE (RADIO TRANSLATQEIV),’MOdeI CM}.IHF HP FCC ID: LOSCMUHFH

FCC CFR 47, Para. 2.997 - Frequency spectrum to be investigated:- The spectrum was investigated from the lowest
radio generated in the equipment up to at least the 10™ harmonic of the carrier frequency or to the highest frequency
practicable in the present state of the art of measuring techniques, whichever is lower. Particular attention should be paid
to harmonics and subharmonics of the carrier frequency. Radiation at the frequencies of multiplier stages should be

checked. The
amplitude of spurious emissions which are attenuated more than 30 dB below the permissible value need not be reported.

FCC CFR 47, Para. 2.991 - Spurious Emissions at Antenna Terminal:- The radio frequency voltage or powers
generated within the equipment and appearing on a spurious frequency shall be checked at the equipment output terminals
when properly loaded with a suitable artificial antenna. Curves or equivalent data shall show the magnitude of the
harmonic and other spurious emission that can be detected when the equipment is operated under the conditions specified
in 2.989 as appropriate. The magnitude of spurious emissions which are attenuated more than 30 dB below the
permissible value need not be specified.

TEST ARRANGEMENT
30 dB SPECTRUM
TRANSMITTER ATTENUATOR k - ANALYZER
HIGHPASS
FILTER

TEST RESULTS: Conforms.

TEST PERSONNEL: Hung Trinh, EMI/RFI Technician

DATE: January 6, 12 & 22, 1999

ULTRATECH GROUP OF LABS File #: FSG-22AFT
4181 Sladeview Crea., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Jan. 29, 1999
Tel. #: 905-569-2550, Fax. #: 905-569-2480, Email: vhk,ultmtech @sympatico.ca, Wesite: hitp://www.ultratech-labs.com

. Accredited by ITI (UK) Compstent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test rasulta contained in this engineering test raport are traceabls to National institute of Standards and Technology (NIST)




FCC PARTS 2 & 90, SUBPART |, RADIO SERVICES TRANSMITTERS Page 25
UHF CHANNEL MODULE (RADIO TRANSLATOR), M?del CMPHFHP ‘ FCC 10: LOSCMUHFHP

MEASUREMENT DATA

UNWANTED (SPURIOUS & HARMONIC) EMISSIONS

AT THE TRANSMITTER ANTENNA TERMINAL

TEST CONFIGURATION

*  The transmitier was coupled to the Spectrum Analyzer through a 30 dB attenuator.
®  The insertion loss between the transmitter output terminal and the spectrum analyzer was measured o be
30 dB

RF In: 0dBm @ 415 MHz
RF Out: 43.2 dBm @ 406 MHz
Modulation: _ FM modulation with 2.5 kHz Sine Wave Signal, Freq. Dev. = 2.5 kHz
FRE(%‘I{ETCY RF LEVEL (dBm)| LIMIT (dBm) | MARGIN (dB) | PASS/FAIL
...s12o ) 25T 200 D9 | PASS
3248.0 -28.3 -20.0 -8.3 PASS

The emissions were scanned form 10 MHz to 5 GHz and all emissions less than 15 dB below the
limits were recorded.

RF In: 0dBm @ 415 MHz
RF Out: 43.2 dBm @ 406 MHz
Modulation:  FM modulation with 9600 b/s random data, Freq. Dev. = 2.5 kHz
FREQUENCY RF LEVEL |LIMIT (dBm)| MARGIN PASS/ FAIL
(MHz) (dBm) (dB)
L8120 234 ]....;200 SN PASS .
2842.0 -28.8 -20.0 -8.8 PASS

The emissions were scanned form 10 MHz to 5 GHz and all ernissions less than 15 dB below the
limits were recorded.

RF In: 0dBm @ 460 MHz
RF Qut: 42.5 dBm @ 450 MHz
Modulation:  FM modulation with 2.5 kHz Sine Wave Signal, Freq. Dev. = 2.5 kHz
K RF&‘;E;CY RF LEVEL (dBm)| LIMIT (dBm) | MARGIN (dB) | PASS/FAIL
_______ 22500 | .88 | 200 [ 88 |  PASS
2700.0 -28.2 -20.0 -8.2 PASS

The emissions were scanned form 10 MHz to 5 GHz and all emissions less than 15 dB below the
limits were recorded.

ULTRATECH GROUP OF LABS  File #: FSG-22AFT
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Jan. 29, 1999
Telh. #: 905-569-2550, Fax. #: 905-569-2480, Email: vhi ultmatech @syimpatico.ca, Wesite: http:/fwww.ultratech-labs.com

. Accradited by ITI (UK) Compstent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. Alf test results contained in this engineering test report ars traceable to National Institute of Standards and Technology (NIST)




FCC PARTS 2 & 90, SUBPART |, RADIO SERVICES TRANSMITTERS Page 26

UHF CHANNEL MODULE (RADIO TRANSLATOR), Model CMUKFHP  FCCID: LOGCMUHFHP
RF In: 0 dBm @ 460 MHz
RF Out: 42.5 dBm @ 450 MHz
Modulation: FM modulation with 9600 b/s random data, Freq. Dev. = 2.5 kHz
FRE(%‘IJ{E;?CY RF LEVEL (dBm)| LIMIT (dBm) | MARGIN (dB) | PASS/FAIL
_______ 22500 |86 | 200 {86 | PASS
2700.0 284 20,0 8.4 PASS

The emissions were scanned form 10 MHz to 5 GHz and all emissions less than 15 dB below the
limits were recorded.

RF In; 0 dBm @ 460 MHz
RF Out: 43.3 dBm @ 470 MHz
Modulation: ~ FM modulation with 2.5 kHz Sine Wave Signal, Freq. Dev. = 2.5 kHz
FREE%JE;ICY RF LEVEL (dBm)| LIMIT (dBm) | MARGIN (dB) | PASS/FAIL
L0 ) 2as 200 45 .| PASS
28200 286 30,0 36 PASS

The emissions were scanned form 10 MHz to 5 GHz and all emissions less than 15 dB below the
limits were recorded.

RF In: 0 dBm @ 460 MHz
RF Out: 43.3 dBm @ 470 MHz
Modulation: FM modulation with 9600 b/s random data, Freq. Dev. = 2.5 kHz
FRﬁ%%iTCY RF LEVEL (dBm)| LIMIT (dBm) | MARGIN (@B) | PASS/FAIL
IS ., S 235 .20 35 . _|.___PASs
2820.0 -28.2 -20.0 -8.2 PASS

The emissions were scanned form 10 MHz to 5 GHz and all emissions less than 15 dB below the
limits were recorded.

'ULTRATECH GROUP OF LABS " ) File #: FSG-22AFT
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Jan. 29, 1999
Tel. #: 905-569-2550, Fax. : 805-569-2480, Email: vhk ultratech@sympatico.ca, Wesite: hitp/fwww. uitratech-labs.com

. Accredited by ITI (UK} Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test resuits contained in this engineering test report are traceable o National Institute of Standards and Technology (NIST}
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