Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

EMISSIONS TEST REPORT FOR A LOW POWER TRANSMITTER
|. GENERAL INFORMATION

Requirement: Federal Communications Commissions

Test Requirements: 15.205, 15.207, 15.209, 15.247

Applicant: Pointred Technologies Inc.
397 Trimble Road
San Jose, CA

Product ID: FCC ID: QDU-MCRD-5R7

This product is not sold directly to end users. Systems will be sold only to Point Red
Authorized Resellers.

II. DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

RF Specifications

RF Frequency Band 5730 to 5820 MHz

RF Channels Programmable in 1 MHz steps
Modulation Type FSK

Data rate Mbps

Transmitter OutpuPower 23 dBm, variable

Antennas :

1. Radiowaves model SP2-5.2NS 28 dBi dish*
2. MTI “Wireless Edge” model MT-485024/N 21dBi panel
3. MAR Antennas model MA-WA 58-1X 23 dBi panel*
4. Superpass model SPPJ48 dB&l panel

5. Superpass model SPPJ19 dBY panel

6. Radiowaves mod&EC 5.5H-90-& 16 dBi sector*

* test data taken using this antenna
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The Base Station Modem

The BASE STATION (BST) IF Unit contains an RF modem operating at 380 MHz, as both
a receive and transmit device. The BST is a lightweight, robust ODU (outdoor unit) and is
typically mounted on a structure or radio tower. The BST modem provides the interface to
the Internet, Router, or other media types. The BST is combined with a transceiver unit to
generate the radio base station.

The CPE Modem

The Custorar Prenise Equipment (CPE) Modem IF Uhihctions as the endpoint users

interface t the Inteet or other media types. The CPE is an easily configurable subscriber
Modemunit. Thatprovides a 10BASET connection type for mutiple applications such as Data,
Voice,or Video. The CPE is partnered with a Power supply that operates at 110vdc or 220vdc.
The CPE modem is connected via coaxial caltle transceiver unit mounted outdoors.

TheTranscaver Unit

The Transceiver unit functions as the RF interface. The Transceiver can be configured with
various antenna gain combinations and models and is powered with DC provided from the
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unit. The transceiver (radio unit) can be configured as either customer premises
equipment (CPE) or asa base station unit (BST). The transceiver isidentical for both
applications. The BST and subscriber (CPE ) modem have different housings and power
supplies, and the CPE has an optional T1 interface board, but theIF output signalsarethe
same and thetransceiver used with them isidentical.

Fig.1
ethernet
RG 6 cable 5730 - 5820 MHz
DC&380MHz| O —p
120VAC power <
IF unit (BST or CPE modem) transceiver  antenna

1. TEST LOCATION

All tests except power spectral density and final output power were performed at:
Compliance Certification Services

571F Monterey Road

Morgan Hill, CA 95037

Output power and psd tests were performed at Pointred Technologies.

If},«ﬂl .“C""L,-{- ”r p—

T.N. Cokenias 28 August 2003
EMC Consultant/Agent for Pointred Technologies
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TEST PROCEDURES

Measurement Equipment Used:

Bilog Antenna (30-2000 MHz): Schaffner- Chase model CLB6112B
Horn Antenna (1 - 18GHz): EMCO Model 3115

Horn Antenna (18-26.5 GHz)

Horn Antenna (26.5 — 40 GHz)

Pre-amplifier (1-26.5 GHz): Miteq model NSP2600-44
Pre-amplifier (26.5-40 GHz): Miteq model NSP4000-SP4

Agilent E4446A spectrum analyzer, 3 Hz — 44 GHz

Radiated Emissions
Test Requirement: 15.109, 15.205, 15.209, 15.247

Test Procedures, 1- 40 GHz;

1. The EUT was placed on a wooden table resting on a turntable on the open air test site. The search
antenna was placed 3m from the EUT. The EUT antenna was mounted vertically as per normal
installation.

2. The turntable was slowly rotated to locate the direction of maximum emission at each emission falling
in the restricted bands of 15.205.

3. Radiated emissions were investigated for a LOW channel, a MID channel, and HIGH channel.
Emissions were investigated to thé"X@rmonic.

4, Once maximum direction was determined, the search antenna was raised and lowered in both vertical and
horizontal polarizations. The maximum readings so obtained are recorded in the data listed below.
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Radiated Test Set-up, 1-40 GHz

d: 1-3m )
1-2m
() d
“— >
_Or_
J_ 1 preamplifier
v

Figure 2

Testing was performed at 3 different frequencies

Channel Frequency, MHz

Low 5730
Mid 5775
High 5820

Radiated emissions were performed at each frequency for 2 different transmitter antennas.

Antennas tested:

Antenna Type Gain  Antenna Model Number
Manufacturer

sector 16 dBi Radiowaves SEC 5.5 H-90-16

flat panel 23dBi  MAR Antenna MA-WA-58-1X

dish 28 dBi  Radiowaves SP2-5.2-NS

Test Results: Worst case results are presented. Refer to separate Excel spread sheet
files.
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Radiated Test Set-up, 30 - 1000 MHz

5.7 GHz DTS Systems

Antenna mast

Ground plane

| 1 - 4 meters

Q_I: 3 meters

turntable, laptop computer

v

Figure 3

Test Procedures, 30 -1000 MHz

L1
preamplifier HP Receiver

The EUT was set to RECEIVE/TRANSMIT mode. Radiation emissions from the digital
portion of the EUT were measured according to the dictates of ANSI C63.4.

Test Results

Refer to separate attachment.
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Trace: 3 Ref Trace
Condi tion: FCC CLASS B
Conpany : PO NT RED Technol ogi es
EUT Descri ption Point Red 5. 7GHz ODU and Base+CPE | DU
Model Number MARS MA- WA58- 1X
Test Configurtion: Base and Antenna
Tester : Thanh Nguyen
Test Tar get : FCC 15. 247
Mode of Operation: Tx Worst Case
Proj ect No : 03U2029-3
Page: 1
Read Probe Cable Preanp Limt Over
Freq Level Factor Loss Factor Level Line Limt Remark
MHz dBuv dB dB dB dBuV/ m dBuV/ m dB
1 182.290 19.41 8.76 1.34 0.00 29.51 43.50 -13.99 Peak
2 226.910 18.67 10.55 1.47 0.00 30.69 46.00 -15.31 Peak
3 244,370 21.66 11.46 1.52 0.00 34.64 46.00 -11.36 Peak
4 308.390 17.44 12.29 1.76 0.00 31.49 46.00 -14.51 Peak
5 518.880 22.08 16.77 2.31 0.00 41.16 46.00 -4.84 Peak
6 583.870 20.73 17.53 2.53 0.00 40.79 46.00 -5.21 Peak
7 712.880 15.46 18.72 2.78 0.00 36.96 46.00 -9.04 Peak
8 929.190 17.55 20.77 3.26 0.00 41.58 46.00 -4.42 Peak
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Condi tion: FCC CLASS B
Conpany : PO NT RED Technol ogi es
EUT Descri ption Point Red 5. 7GHz ODU and Base+CPE | DU
Model Number MARS MA- WA58- 1X
Test Configurtion: Base and Antenna
Tester : Thanh Nguyen
Test Tar get : FCC 15. 247
Mode of Operation: Tx Worst Case
Proj ect No : 03U2029-3
Page: 1
Read Probe Cable Preanp Limt Over
Freq Level Factor Loss Factor Level Line Limt Remark
MHz dBuv dB dB dB dBuV/ m dBuV/ m dB
1 38.730 15.36 16.64 0.59 0.00 32.59 40.00 -7.41 Peak
2 182.290 22.33 8.76 1.34 0.00 32.43 43.50 -11.07 Peak
3 245.340 21.33 11.50 1.52 0.00 34.35 46.00 -11.65 Peak
4 245.340 21.33 11.50 1.52 0.00 34.35 46.00 -11.65 Peak
5 517.910 25.03 16.76 2.31 0.00 44.10 46.00 -1.90 Peak
6 584.840 23.65 17.53 2.53 0.00 43.71 46.00 -2.29 QP
7 584.840 25.03 17.53 2.53 0.00 45.09 46.00 -0.91 Peak
8 712.880 16.60 18.72 2.78 0.00 38.10 46.00 -7.90 Peak
9 931.130 20.03 20.79 3.29 0.00 44.11 46.00 -1.89 Peak
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High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: THANH NGUYEN
Project #: 03U2029-3
Company: POINT RED

EUT Descrip.: Point Red 5.7GHz ODU and BASE w 4 antennas
EUT M/N: TransCeiver P/N 10-0004 S/N 0042 with MicroWave Antenna SECTOR M/N SEC 5.5H-90-16 ,Gain 16dBi
Test Target: FCC 15.247
Mode Oper: Tx

Test Equipment:

EMCO Horn 1-18GHz ‘

Pre-amplifer 1-26GHz

T73; SIN: 6717 @3m ~ ‘

Hi Frequency Cables

‘ T87 Miteq 924342

Spectrum Analyzer ‘

Horn > 18GHz

‘ Agilent E4446A Analyzer v‘ ‘

Peak Measurements:

Average Measurements:

rem ¥ (2~31f) I~ @~6ft ¥ (12f) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
f Dist | Read Pk | Read Avg. | AF CL | Amp | D Corr | HPF Peak Avg Pk Lim | Avg Lim | Pk Mar | Avg Mar Notes
GHz feet dBuV dBuV dB/m | dB dB dB dBuV/m | dBuV/m | dBuV/m | dBuV/m dB dB
Tx at LOW Channel 5.730GHz
Spurious E at the Restricted Band
2.675 9.8 46.1 373 29.8 2.2 -43.2 0.0 2.0 36.9 28.0 74.0 54.0 -37.1 -26.0 v
5.350 9.8 50.6 384 33.8 34 -44.8 0.0 2.0 44.9 327 74.0 54.0 -29.1 -21.3 v
8.025 9.8 47.6 374 37.0 4.4 -44.0 0.0 2.0 47.0 36.8 74.0 54.0 -27.0 -17.2 Noise Floor
2.675 9.8 49.3 40.6 29.8 2.2 -43.2 0.0 2.0 40.0 314 74.0 54.0 -34.0 -22.6 H
5.350 9.8 52.3 453 33.8 34 -44.8 0.0 2.0 46.7 39.6 74.0 54.0 -27.3 -14.4 H
8.025 9.8 46.5 379 37.0 4.4 -44.0 0.0 2.0 459 373 74.0 54.0 -28.1 -16.7 Noise floor
10.700 9.8 43.8 343 383 5.2 -41.2 0.0 1.0 47.0 3715 74.0 54.0 -27.0 -16.5 Noise floor
11.460 9.8 44.2 354 38.7 5.4 -41.4 0.0 1.0 47.8 39.1 74.0 54.0 -26.2 -14.9 Noise floor
13.375 9.8 47.1 374 39.8 59 -43.8 0.0 1.0 50.1 40.3 74.0 54.0 -23.9 -13.7 Noise Floor
16.050 9.8 45.6 38.2 38.2 6.7 -45.7 0.0 1.0 45.8 384 74.0 54.0 -28.2 -15.6 Noise Floor
‘ No l‘nore spurious ‘ i wa‘s detected up to 40GHz.
Tx at Mid Channel 5.775GHz
2.698 9.8 47.0 36.2 29.9 2.2 -43.2 0.0 2.0 379 27.1 74.0 54.0 -36.1 -26.9 v
5.395 9.8 51.3 419 339 34 -44.8 0.0 2.0 45.7 36.3 74.0 54.0 -28.3 -17.7 v
8.092 9.8 46.7 39.6 37.2 4.4 -43.9 0.0 2.0 46.3 39.3 74.0 54.0 -27.7 -14.7 Noise floor
2.698 9.8 514 44.8 29.9 2.2 -43.2 0.0 2.0 42.2 357 74.0 54.0 -31.8 -18.3
5.395 9.8 51.5 43.3 339 34 -44.8 0.0 2.0 459 37.6 74.0 54.0 -28.1 -16.4 H
8.092 9.8 47.1 378 37.2 4.4 -43.9 0.0 2.0 46.7 374 74.0 54.0 -27.3 -16.6 Noise floor
10.790 9.8 43.5 34.5 383 5.2 -41.1 0.0 1.0 46.9 379 74.0 54.0 -27.1 -16.1 Noise floor
11.550 9.8 45.8 36.4 388 5.4 -41.6 0.0 1.0 49.5 40.1 74.0 54.0 -24.5 -13.9 Noise floor
16.185 9.8 45.6 37.6 385 6.7 -45.8 0.0 1.0 46.0 38.0 74.0 54.0 -28.0 -16.0 Noise floor
No more s]‘Jurious issi ‘ was det‘ec(ed up‘ to 40GHZ‘4
Tx at High channel 5.820GHz
2.720 9.8 46.3 34.5 30.0 2.2 -43.2 0.0 2.0 37.2 25.5 74.0 54.0 -36.8 -28.5 v
5.440 9.8 54.4 43.9 339 34 -44.8 0.0 2.0 48.8 383 74.0 54.0 -25.2 -15.7 v
8.160 9.8 44.7 36.0 373 4.4 -43.9 0.0 2.0 44.6 359 74.0 54.0 -29.4 -18.1 Noise Floor
2.720 9.8 524 474 30.0 2.2 -43.2 0.0 1.0 42.4 373 74.0 54.0 -31.6 -16.7
5.440 9.8 49.6 378 339 34 -44.8 0.0 1.0 43.1 31.2 74.0 54.0 -30.9 -22.8 H
8.160 9.8 44.6 36.2 373 4.4 -43.9 0.0 1.0 43.4 35.0 74.0 54.0 -30.6 -19.0 Noise Floor
No more spurious emissi was detected up to 40GHz
[ [ [ [ [ [ [ [
9.8 | | | | \ \ \ \
Measurement Frequency Amp Preamp Gain Avg Lim  Average Field Strength Limit

f Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim Peak Field Strength Limit

Dist  Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit

Read Antenna Factor Peak Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

AF Cable Loss HPF High Pass Filter

CL
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High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: THANH NGUYEN
Project #: 03U2029-3
Company: POINT RED

EUT Descrip.: Point Red 5.7GHz ODU and BASE w 4 antennas

EUT M/N: TransCeiver P/N 10-0004 S/N 0042 with Antenna MARS M/N MA-WAS58-1X S/N 1018,Gain 23dBi

Test Target: FCC 15.247
Mode Oper: Tx

Test Equipment:

EMCO Horn 1-18GHz ‘

Pre-amplifer 1-26GHz

T73; SIN: 6717 @3m ~ ‘

Hi Frequency Cables

‘ T87 Miteq 924342

Spectrum Analyzer ‘

Horn > 18GHz

‘ Agilent E4446A Analyzer v‘ ‘

Peak Measurements:

Average Measurements:

rem ¥ (2~31f) I~ @~6ft ¥ (12f) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
f Dist | Read Pk | Read Avg. | AF CL | Amp | D Corr | HPF Peak Avg Pk Lim | Avg Lim | Pk Mar | Avg Mar Notes
GHz feet dBuV dBuV dB/m | dB dB dB dBuV/m | dBuV/m | dBuV/m | dBuV/m dB dB
Tx at LOW Channel 5.730GHz
Spurious E at the Restricted Band
2.675 9.8 48.3 43.2 29.8 2.2 -43.2 0.0 2.0 39.1 34.0 74.0 54.0 -34.9 -20.0 v
5.350 9.8 54.8 51.2 33.8 34 -44.8 0.0 2.0 49.1 45.5 74.0 54.0 -24.9 -8.5 v
8.025 9.8 48.6 379 37.0 4.4 -44.0 0.0 2.0 48.0 373 74.0 54.0 -26.0 -16.7 Noise Floor
2.675 9.8 50.6 45.5 29.8 2.2 -43.2 0.0 2.0 414 36.3 74.0 54.0 -32.6 -17.7 H
5.350 9.8 524 45.5 33.8 34 -44.8 0.0 2.0 46.7 39.8 74.0 54.0 -27.3 -14.2 H
8.025 9.8 46.2 37.6 37.0 4.4 -44.0 0.0 2.0 45.6 37.0 74.0 54.0 -28.4 -17.0 Noise floor
10.700 9.8 44.6 34.1 383 5.2 -41.2 0.0 1.0 479 374 74.0 54.0 -26.1 -16.6 Noise floor
11.460 9.8 44.1 35.0 38.7 5.4 -41.4 0.0 1.0 47.8 38.7 74.0 54.0 -26.2 -15.3 Noise floor
13.375 9.8 48.5 37.2 39.8 59 -43.8 0.0 1.0 514 40.1 74.0 54.0 -22.6 -13.9 Noise Floor
16.050 9.8 453 3715 38.2 6.7 -45.7 0.0 1.0 45.5 37.6 74.0 54.0 -28.5 -16.4 Noise Floor
‘ No l‘nore spurious ‘ i wa‘s detected up to 40GHz.
Tx at Mid Channel 5.775GHz
2.698 9.8 52.2 46.1 29.9 2.2 -43.2 0.0 2.0 43.0 37.0 74.0 54.0 -31.0 v
5.395 9.8 51.0 46.6 339 34 -44.8 0.0 2.0 454 41.0 74.0 54.0 -28.6 v
8.092 9.8 46.6 373 37.2 4.4 -43.9 0.0 2.0 46.2 36.9 74.0 54.0 -27.8 Noise floor
2.698 9.8 49.2 40.2 29.9 2.2 -43.2 0.0 2.0 40.0 310 74.0 54.0 -34.0
5.395 9.8 51.6 45.2 339 34 -44.8 0.0 2.0 46.0 39.5 74.0 54.0 -28.0 H
8.092 9.8 47.1 378 37.2 4.4 -43.9 0.0 2.0 46.7 374 74.0 54.0 -27.3 Noise floor
10.790 9.8 43.5 34.5 383 5.2 -41.1 0.0 1.0 46.9 379 74.0 54.0 -27.1 Noise floor
11.550 9.8 45.6 34.7 388 5.4 -41.6 0.0 1.0 49.3 384 74.0 54.0 -24.7 Noise floor
16.185 9.8 48.3 37.6 385 6.7 -45.8 0.0 1.0 48.7 38.0 74.0 54.0 -25.3 Noise floor
No more s]‘Jurious issi ‘ was det‘ec(ed up‘ to 40GHZ‘4
Tx at High channel 5.820GHz
2.720 9.8 49.6 39.3 30.0 2.2 -43.2 0.0 2.0 40.6 30.2 74.0 54.0 -33.4 -23.8 v
5.440 9.8 54.4 43.9 339 34 -44.8 0.0 2.0 48.8 383 74.0 54.0 -25.2 -15.7 v
8.160 9.8 474 374 373 4.4 -43.9 0.0 2.0 47.2 373 74.0 54.0 -26.8 -16.7 Noise Floor
2.720 9.8 51.2 46.1 30.0 2.2 -43.2 0.0 1.0 41.2 36.0 74.0 54.0 -32.8 -18.0
5.440 9.8 52.6 479 339 34 -44.8 0.0 1.0 46.0 41.3 74.0 54.0 -28.0 -12.7 H
8.160 9.8 44.2 36.6 373 4.4 -43.9 0.0 1.0 43.1 354 74.0 54.0 -30.9 -18.6 Noise Floor
No more spurious emissi was detected up to 40GHz
[ [ [ [ [ [ [ [
9.8 | | | | \ \ \ \
Measurement Frequency Amp Preamp Gain Avg Lim  Average Field Strength Limit

f Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim Peak Field Strength Limit

Dist  Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit

Read Antenna Factor Peak Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

AF Cable Loss HPF High Pass Filter

CL




08/20/03

High Frequency Measurement

Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: THANH NGUYEN
Project 302029-3
Company: POINT RED

EUT Descrip.: Point Red 5.7GHz ODU and BASE w 4 antennas
EUT M/N: TransCeiver P/N 10-0004 S/N 0042 with RadioWave Antenna M/N SP2- 5.2H-NS ,Gain 28dBi

Test Target: FCC 15.247
Mode Oper: Tx

Test Equipmen

EMCO Horn 1-18GHz ‘

Pre-amplifer 1-26GHz

T73; SIN: 6717 @3m j

Hi Frequency Cables

‘ T87 Miteq 924342

Spectrum Analyzer ‘

Horn >18GHz

‘ Agilent E4446A Analyzer _ ‘ ‘

Peak Measurements:

Average Measurements:

e M @~3f) [ @d~6fy (21 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
IMHz Video Bandwidth 10Hz Video Bandwidth
f Dist | Read Pk | Read Avg. | AF | CL | Amp | D Corr | HPF | Peak Avg Pk Lim | Avg Lim | Pk Mar | Avg Mar Notes
GHz feet dBuV dBuV dB/m| dB dB dB dBuV/m | dBuV/m | dBuV/m | dBuV/m dB dB
Tx at LOW Channel 5.730GHz
Spurious E at the Restricted Band
2.675 9.8 524 48.6 29.8 2.2 -432 0.0 2.0 43.2 394 74.0 54.0 -30.8 -14.6 v
5.350 9.8 513 458 338 | 34 -44.8 0.0 2.0 45.6 40.1 74.0 54.0 284 -13.9 v
8.025 9.8 47.6 374 37.0 | 44 -44.0 0.0 2.0 47.0 36.8 74.0 54.0 -27.0 -17.2 Noise Floor
2.675 9.8 50.6 41.6 29.8 2.2 -432 0.0 2.0 414 323 74.0 54.0 -32.6 217 H
5.350 9.8 532 49.1 338 | 34 -44.8 0.0 2.0 47.6 434 74.0 54.0 -26.4 -10.6 H
8.025 9.8 455 354 37.0 | 44 -44.0 0.0 2.0 44.9 34.8 74.0 54.0 -29.1 -19.2 Noise floor
10.700 9.8 43.6 329 38.3 5.2 -41.2 0.0 1.0 46.8 36.1 74.0 54.0 -27.2 -17.9 Noise floor
11.460 9.8 2.2 328 38.7 54 -414 0.0 1.0 458 36.5 74.0 54.0 -28.2 -17.5 Noise floor
13.375 9.8 46.8 36.7 39.8 5.9 -43.8 0.0 1.0 49.8 39.7 74.0 54.0 -24.2 -14.3 Noise Floor
16.050 9.8 46.5 372 38.2 6.7 -45.7 0.0 1.0 46.6 374 74.0 54.0 274 -16.6 Noise Floor
‘ No ‘mure spurious i was‘ detected up to 40GHz.
Tx at Mid Channel 5.775GHz
2.698 9.8 51.7 46.5 29.9 2.2 -432 0.0 2.0 42.6 373 74.0 54.0 v
5.395 9.8 54.0 48.1 339 | 34 -44.8 0.0 2.0 484 2.5 74.0 54.0 v
8.092 9.8 48.4 359 37.2 44 -43.9 0.0 2.0 48.0 355 74.0 54.0 Noise floor
2.698 9.8 494 9.5 299 22 -43.2 0.0 2.0 40.2 334 74.0 54.0 H
5.395 9.8 54.1 504 339 | 34 -44.8 0.0 2.0 485 4.8 74.0 54.0 H
8.092 9.8 48.4 36.2 37.2 44 -43.9 0.0 2.0 48.0 35.8 74.0 54.0 Noise floor
10.790 9.8 455 339 38.3 5.2 -41.1 0.0 1.0 48.9 373 74.0 54.0 Noise floor
11.550 9.8 46.6 345 38.8 54 -41.6 0.0 1.0 503 38.1 74.0 54.0 Noise floor
16.185 9.8 494 38.2 385 6.7 -45.8 0.0 1.0 49.8 38.6 74.0 54.0 Noise floor
No more spurious i was detected up to AUGHZ.‘
Tx at High channel 5.820GHz
2.720 9.8 56.9 549 30.0 2.2 -432 0.0 2.0 478 45.9 74.0 54.0 -26.2 -8.1 v
5.440 9.8 55.1 523 339 | 34 -44.8 0.0 2.0 495 46.8 74.0 54.0 -24.5 7.2 v
8.160 9.8 479 36.0 373 | 44 -439 0.0 2.0 417 359 74.0 54.0 -26.3 -18.1 Noise Floor
2.720 9.8 524 474 30.0 2.2 -432 0.0 1.0 24 373 74.0 54.0 -31.6 -16.7 H
5.440 9.8 51.6 45.2 339 | 34 -44.8 0.0 1.0 45.1 38.6 74.0 54.0 -28.9 H
8.160 9.8 484 36.6 373 | 44 -439 0.0 1.0 472 355 74.0 54.0 -26.8 Noise Floor
‘ ‘ ‘ No more spu‘rious i " was Te!ened up m‘ 40GHz
9.8 I I I I I \ \ \
Measurement Frequency Amp  Preamp Gain Avg Lim  Average Field Strength Limit

f Distance to Antenna D Corr Distance Correct to 3 meters PkLim  Peak Field Strength Limit

Dist  Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit

Read Antenna Factor Peak Calculated Peak Field Strength PkMar  Margin vs. Peak Limit

AF Cable Loss HPF High Pass Filter

CL
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FCC ID: QDU-MCRD-5R7

AC Line Conducted Emissions
Test Requirement: 15.107, 15.207
Measurement Equipment Used:

Rohde & Schwarz EMI Receiver ESHS-20
Fischer Custom Communication LISN, FCC-LISN-50/250-25-2

Test Procedure
1. The EUT was placed on a wooden table 40 cm from a vertical ground plane and
approximately 80 cm above the horizontal ground plane on the floor. The EUT was set to

transmit in normally.
2. Line conducted data was recorded for both NEUTRAL and HOT lines.

Test Results

PASS. Referto data sheets for base station and cpe configurations below.
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

Minimum 6 dB Bandwidth
Test Requirement: 15.247(a)2

Measurement Equipment Used:

Agilent E4446A spectrum analyzer, 3 Hz — 44 GHz

10 dB attenuator

2 ft length coaxial cable

Test Procedures

The EUT was configured on a test bench. The EUT was set for continuous operation .
Frequency was set to LOW channel. While the transmitter broadcast a steady stream of
digital data, the analyzer MAX HOLD function was used to capture the envelope of the
transmission occupied bandwidth.

The test was repeated at MID channel and at HIGH channel.

Test Results: Refer to attached spectrum analyzer charts. Data taken with RES BW of 100
kHz shows minimum 6 dB BW of 2.23 MHz. Minimum requirement: 500 kHz

Channel Frequency, MHz

Low 5730
Mid 5775
High 5820
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

15.247(a)2: Minimum 6 dB Bandwidth
LOW Channel

w- Agilent 17:38:32 Aug 20, 2003 L i hlarker

|Ref 30.7 dBm #Atten 30 dB 159'951 MaBrker 4

Mormal

Celta

Delta Pair
iTracking Ref)
."l__ ﬂ]‘l 0 R Ef é
|'1!' ""ll,.| ||1L a

ey Span Pair

B Span Center

Off

hlore
1 of2

| Center 5.730 00 GHz Span 20 MHz
|#Res BW 100 kHz #VBW 100 kHz Sweep 2.44 ms (601 pts)

e
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

Minimum 6 dB BW
MID Channel

Agilent 17:37:08 Aug 20, 2003 E E MWarker

|Ref 30.7 dBm #Atten 30 dB 060 ¢ 159'951 MaBrker4

Mormal

Celta

Delta Pair
iTracking Ref)
Ref A

Span FPair

Span Center

Off

hlore
1 of2

| Center 5.775 00 GHz Span 20 MHz
|#Res BW 100 kHz #VBW 100 kHz Sweep 2.44 ms (601 pts)
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

Minimum 6 dB BW
HIGH Channel

i Agilent 17:23:20 Aug 20, 2003 L |  Marker

Ref 30.7 dBm #Atten 30 dB : Select Marker
PR
Mormal
Delta
Delta Pair
| iTracking Ref)
Lghv A Ref i
| j"II| | 'l'l,ll
] ol ;
M1 sz Span Pair
1S3 FCLp Al Span Center
] Al !
L AAN i
Off
| Center 5.820 00 GHz Span 25 MHz H?;e
|#Res BW 100 kHz #VBW 100 kHz Sweep 3.04 ms (601 pts)
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Pointred Technologies
FCC ID: QDU-MCRD-5R7

5.7 GHz DTS Systems

99% Occupied Bandwidth ( Industry Canada RSS 210 requirement)

LOW Channel

Agilent 17:10:15 Aug 20, 2003

Ch Freg

Occupied Bandwidth

Ref 30.7 dBm
I LA L

i ﬂq‘ U I1

| Center 5.730 00 GHz
| #Res BW 300 kHz

573 GHz

#Atten 30 dB

ft"-"'q'ﬂi"‘lr"'ﬂ‘.,.'-'r

L EFrequhanneI

Trig  Free

5.73000000 GHz

Start Freg
572600000 GHz

Center Freg j

s Stop Freg %
h'lrf oy e ll,afhlhllﬂ,nr_u‘“ "III"."‘-,{"\'I,-. T 5.73500000 GHz E
LI 'II'“'" ﬂrﬁ‘ﬂ A ™ l]‘ %
CEREpA CF Step

1.00000000 MHz

Auta SET

Freqg Offset
0.00000000 Hz

Span 10 MHz
Sweep 1 ms (601 pts)

H#VBW 1 MHz

Occupied Bandwidth

6.7898 MHz

Signal Track
Off

Cn

kHz i
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

99% Occupied Bandwidth ( Industry Canada RSS 210 requirement)
MID Channel

BV Avg
Res B
: Ch Freg 5775 GHz Trig  Free | 300000000 kHz %
Dccupled Bandwidth i Man;
____________________________________________________________________________________________________________________________________________ Video BYY
1.00000000 MHz |
: Auto dan
|Ref 30.7 dBm #Atten 30 dB é
#Peak YEW/RBW
iLng e “rﬂ' Yol T A . 10.00000 E
£ : M FI .-T' " W hH. ........................ £
i I 'ﬂ'f" i i i P W, Average |
! mi
iy
AyvgVBYY Type
; P (RMS)*
| Center 5.775 00 GHz Span 10 MHz St hdan
|#Res BW 300 kHz H#VBW 1 MHz Sweep 1 ms (601 pts) i
Occupied Bandwidth
6.7661 MHz SpanRBYY
it Frag Errar -5 106
Auto hdanl
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

99% Occupied Bandwidth ( Industry Canada RSS 210 requirement)
HIGH Channel

t 17:25:08 Aug 20, 2003 L E B Avg

Res B‘:ﬁfﬂ
Ch Freg 582 GHz Trig  Free | 300000000 kHz |
""""""" | Video BW
1.00000000 MHz |
Auta hdan
ERef 30.7 dBm #Atten 30 dB UBWIRB‘-#“%-
i -‘,-"'-|,q1"'\‘"""'*""-*“"'"L"‘M'u*aﬁr . 10.00000
By r1"|.J',-|I|ﬂ"""ru"l|f']"".‘lJ "T W II|J ™ \“"'i'l'L4“‘]'1,1'*""'“-"!'\,J,hq b o P — “E
H-f"*’w‘f e P et Average ;
10
e -
AyvgVBYY Type
5 Log-Pwr (video) *
| Center 5.820 00 GHz Span 10 MHz [N Ilan|
|#Res BW 300 kHz #VBW 1 MHz
Occupied Bandwidth
6.7961 MHz RER e SpanRBWY
Transrmit Frag Error -4 | Hz 106
Auto hdan|
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

RF Power Output
Test Requirement: 15.247(b)

Measurement Equipment Used:

Agilent E4416A power meter

Agilent E9327A peak RF power sensor
HP 8563 Spectrum analyzer

20 dB attenuator

Test Procedures

1. The EUT was configured on a test bench. The power meter was zeroed and calibrated.
The control software was activated and power was set to produce highest output level.

2. The 20 dB attenuator was connected to the antenna port of the EUT. The power meter
head was connected to the other end of the attenuator. Peak power was read directly off the
meter, accounting for the 20 dB attenuator.

3. The processin (1) and (2) was repeated for MID channel and HIGH channel.

4. The EUT modulation is FSK, a form of FM modulation. The carrier amplitude remains
constant during modulation, only frequency is changed. A peak power meter will read the
same value for FSK modulated signal and the unmodulated CW signal.

The EUT was set to produce CW and connected to a spectrum analyzer. Spectrum

analyzer readings were withit 0.3 dB of the peak power meter reading for the modulated
output. Spectrum analyzer charts are presented below.

Test Results

Power level readings converted to dBm are shown below. Refer also to spectrum analyzer
graphs. Reference level offset corrects for external attenuation and cable loss.

Channel Frequency, MHz Output Power, dBm
1 LOW 5730 22.9
3 MID 5775 23.1
5 HIGH 5820 22.7
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

Spurious Emissions, Conducted

Test Requirement: 15.247(c)

Measurement Equipment Used:

Agilent E4446A spectrum analyzer, 3 Hz — 44 GHz
10 dB attenuator

Test Procedure

1. The EUT was configured on a test bench. The cable was connected between the EUT
antenna port and the spectrum analyzer input port.

Spectrum analyzer RES BW was set to 100 kHz. While the transmitter broadcast a steady
stream of digital data, the analyzer MAX HOLD function was used to capture the envelope
of the transmission.

Readings were taken out to 10fo.

2. The process in (1) was repeated for MID channel and HIGH channel.

Test Results

Refer to attached data sheets. Data shows out of band emissions are suppressed well
below the -20 dBc minimum required by the Rules.

Channel Frequency, MHz
1LOW5730

AMID 5775
5 HIGH 5820
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

15.247(c): Spurious Emissions, Conducted, -20 dBc
LOW Channel

e Agilent 12:02:13 Aug 21, 2003 e Title

f Mkr1 5.76 GHz
|Ref 30 dBm #Atten 30 dB 12.13 dBm Zhange Title *

Clear Title

I

‘ i i Ayl .

J."'.,M W, " k J“II'i'II|,-1!'““‘“‘""-"““""&"l"fl"*u‘l."lpﬂ“"ﬁlh’ Wy |-J | L 'Iﬁl'l'.‘.
AT

k. T
LJ b1

Start30 MHz Stop 40.00 GHz
|#Res BW 100 kHz VBW 100 kHz Sweep 4.819 s (601 pts)
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

15.247(c): Spurious Emissions, Conducted, -20 dBc
MID Channel

| Peak Search

ERef 30 dBm #Atten 30 dB 15.45 dBm Mext Peak

Mext Pk Right

Mext Pk Left

tin Search

o
P PPl Search
M |hwf v
=
IfH|l"1h_,'c,H..I.'.!.1I‘I-.ﬂ"H.‘_‘thluh,.|l+nlll.llllﬁhul T b J‘H.lh-lldﬁw E

‘rll"‘: LE -"llll_ql T lﬂ-‘l,1|“‘.llll
Mkr @ CF

hlore
1 of 2

| Start 30 MHz Stop 40.00 GHz
|#Res BW 100 kHz VBW 100 kHz Sweep 4.819 s (601 pts)
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

15.247(c): Spurious Emissions, Conducted, -20 dBc
High Channel

A Agilent 12:10:40 Aug 21, 2003 L | Peak Search
| Mkr1 5.83 GHz
Ref 30 dBm #Atten 30 dB 14.73 dBm Mext Peak

Mext Pk Right

Mext Pk Left

tin Search

P PPk Search

|d II'-.. -‘1"“
. | L .JK‘“N',I"'“"I "
» l‘I.|+|.r? . h;'l'ﬁ#.ll. o h“'an"". J-.l,'.-'-lr'-uq"*f‘ Lk | E
Belkr CF!
14.73 dBm -
|Start 30 MHz Stop 40.00 GHz e

VBW 100 kHz Sweep 4.819 s (601 pts)
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Pointred Technologies 5.7 GHz DTS Systems
FCC ID: QDU-MCRD-5R7

Power Spectral Density
Test Requirement: 15.247(d)

Measurement Equipment Used:

HP 8563 Spectrum Analyzer (Pointred Technologies)
10 dB attenuator

18” length coaxial cable (supplied with EUT)

Test Procedure

For the LOW channel, the emission peak was set to the center of the display. The SPAN

was set to 300 kHz, the RES BW = 3kHz, VID BA®kHz, and SWEEP TIME was set
to 100 seconds. The maximum trace was recorded and compared to the 8 dBm limit.

The test was repeated for MID and HIGH channel.

Test Results

Maximum measured PSD was approximately 7.5 dBm. Maximum allowed psd is 8 dBm.
Refer to attached spectrum analyzer charts.

Channel Frequency, MHz

1 (Low) 5730

4 (Mid) 5775
5(High) 5820
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b
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Pointred Technologies
FCC ID: QDU-MCRD-5R7

Pointred
Technologies

MPE Calculations

FCC ID: QDU-MCRD-5R7

RF Hazard Distance Calculation

mW/cm2 from Tablel: 1.00

Max RF PowerTX Antenna MPE
Safe Distance,

P, dBm G, dBi cm
23.0 28.0 100.1
23.0 23.0 56.3
23.0 21.0 44.7
23.0 19.0 35.5
23.0 16.0 25.1
Basis of

Calculations:

EN2/3770 = S, mW/cm2

E, V/Im = (Pwatts*Ggain*30)*.5/d, meters
d = ((Pwatts*G*30)/3770*S))"0.5
Pwatts*Ggain = 10"(PdBm-30+GdBi)/10)
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5.7 GHz DTS Systems





