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GENERAL REMARKS

The attached report shall not be reproduced except in full without the written permission of Timco Engineering
Inc.

The test results relate only to the items tested.

Summary

The device under test does:

|X| fulfill the general approval requirements as identified in this test report

[] not fulfill the general approval requirements as identified in this test report

Attestations

The scope of this document is to report the results of the Fixed TVBD Part 1 Radio Frequency Certification Tests.
There are three (3) components of the White Spaces technology;
- TV Band devices (Fixed TVBD for Certification).
- TV Bands Database
- TV Band System, Made up of Fixed TVBD’s database, and layer of interaction between the devices
and the databases.

To the best of my knowledge and belief, these tests were performed using the measurement procedures
described in this report.

All instrumentation and accessories used to test products for compliance to the indicated standards are calibrated

XA

regularly in accordance with I1ISO 17025: 2005 requirements.

IACCHEDITED

Testing Certificate # 0955-01
| attest that the necessary measurements were made, under my supervision, at:

Timco Engineering Inc.
849 NW State Road 45
Newberry, Fl 32669

Authorized Signatory Name:

Mario de Aranzeta C.E.T.
Compliance Engineer/ Lab. Supervisor
Date: July 23,2013

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
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GENERAL INFORMATION

DUT Description
General:
A white space transceiver used for broadband data transfer.

DUT Specification

Applicable Standard | Part 15 Subpart H TV Band White Space Fixed Device

DUT Description | Transceiver

FCCID | OPA-RC2-BS

Application: | Rural Broadband transmission

Operating Frequency | 473 to 599 MHz and 623 to 695 MHz

Number of channels | 14 to 35 and 39 to 51

Bridged Ethernet Port:

Transmit Power(dBm): | 23

[]110-120Vac/50- 60Hz

X] bC Power 24V 2.5 A
Globtek Inc., Model # GT-81081-6024-T3, Part # TR9C12500LCP-F

[] Battery Operated Exclusively

DUT Power Source

Test Item | [_] Prototype [ ] Pre-Production IZ Production
Type of Equipment |Z| Fixed - WGF [ ] Mobile - WG1 [ ] Portable - WG2
[ ] Fixed - WSF [ ] Mobile — ws1 [ ] Portable — WS2

Antenna Connector | F connector

Antenna | 5 dBi omni antenna model # 057-470-786-8-F

Network Port | RJ 45

Timco Engineering Inc.

Test Facility | 849 NW State Road 45

Newberry, FL 32669 USA.

Temperature: 262C

Relative humidity: 50%

The DUT was placed in a mode allowing channel adjustments and continuous
transmit mode of operation.

Test Conditions

Test Exercise

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
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EMC EQUIPMENT LIST

Device Manufacturer Model Serial Number Cal/Char Date Due Date
3-Meter Semi-
Anechoic Panashield N/A N/A 3/24/12 3/24/14
Chamber
Frequency HP 5385A 2730A03025 CAL8/17/11 8/17/13
Counter
Thetxirn‘;ter Extech 445703 0602 CAL 6/15/13 6/15/15
Modulation HP 8901A 3435A06868 CAL 7/18/11 7/18/13
Analyzer
Digital Fluke FLUKE-77 35053830 CAL 9/9/11 9/9/13
Multimeter
Analyzer Tan
Tower HP 8449B-H02 3008A00372 CAL 10/28/11 10/28/13
Preamplifier
Analyzer Tan
Tower Quasi- HP 85650A 3303A01690 CAL 10/28/11 10/28/13
Peak Adapter
Analyzer Tan
Tower RF HP 85685A 3221A01400 CAL 10/28/11 10/28/13
Preselector
Analyzer Tan 85668 Opt 3138A07786
Tower Spectrum HP o P SLana06e1 CAL 10/28/11 10/28/13
Analyzer
Temperature Tenney
Chamber Engineering TTRC 11717-7 CHAR 7/3/12 7/3/14
Antenna ETS 3117 35923 12/7/2011 12/7/2014
Antenna Electro metrics LPA-25 1122 5/04/2013 5/04/2015
Antenna Electro metrics BIA-25 1171 6/13/2012 6/13/2014
Spectrum Rohde & Schwarz ESIB40 100274 3/16/2012 3/16/2014
Analyzer
Band pass filter EWT 612 Z1 12/31/2011 12/31/2013

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
REPORT:

C\CARLSON\1187UT13\1187UT13TestReport.docx
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TEST PROCEDURES

RF Test: Certification Test Procedures for TV Band (White Spaces) Devices Authorized under Subpart H of the_Part 15 Rules,
416721 DO1 White Space Test Procedures v02.

Power Line Conducted Interference: The procedure used was ANSI C63.4-2009 using a 50uH LISN. Both lines were observed.
The bandwidth of the spectrum analyzer was 10 kHz with an appropriate sweep speed. The spectrum was scanned from 0.15
to 30 MHz.

Radiation Interference: ANSI C63.4-2009 using a spectrum analyzer, a preselector, a quasi-peak adapter, and an appropriate
antenna. The analyzer was calibrated in dB above a microvolt at the output of the antenna. The resolution bandwidth was
100 kHz with an appropriate sweep speed and the video bandwidth was 300 kHz up to 1 GHz and 1 MHz with a video BW of 3
MHz above 1 GHz. When an emission was found, the table was rotated to produce the maximum signal strength. The
antenna was placed in both the horizontal and vertical planes and the worse case emissions were reported. The spectrum
was searched to at least the tenth (10) harmonic of the fundamental.

Formula Of Conversion Factors: The field strength at 3m was established by adding the meter reading of the spectrum
analyzer (which is set to read in units of dBuV) to the antenna correction factor supplied by the antenna manufacturer plus
the coax loss. The antenna correction factors are stated in terms of dB. The gain of the preselector was accounted for in the
spectrum analyzer meter reading.

Example:
Freq (MHz) Meter Reading + ACF +CL =FS
33 20 dBuv +10.36 dB +0.5 =30.86 dBuV/m @ 3m

Occupied Bandwidth: A small sample of the transmitter output was fed into the spectrum analyzer and the attached plot
was printed. The vertical scale is set to -10 dBm per division.

Bandwidth 6.0dB: The measurements were made with the spectrum analyzer's resolution bandwidth (RBW)=1 MHz and the
video bandwidth (VBW) =3 MHz and the span set as shown on plot.

Power Output: The RF power output was measured at the antenna feed point using a spectrum analyzer

Antenna Conducted Emissions: The RBW=100 kHz, VBW=300 kHz and the span set to 10 MHz and the spectrum was scanned
from 30 MHz to the 10" Harmonic of the fundamental. Above 1 GHz the resolution bandwidth was 1 MHz and the VBW = 3
MHz and the span to 50 MHz.

ANSI C63.4-2009 10.1 Measurement Procedures: The DUT was placed on a table 80 cm high and with dimensions of 1m by
1.5m. The DUT was placed in the center of the table (1.5m side). The table used for radiated measurements is capable of
continuous rotation.

When an emission was found, the table was rotated to produce the maximum signal strength. At this point, the antenna was
raised and lowered from 1m to 4m. The antenna was placed in both the horizontal and vertical planes. Emissions attenuated
more than 20 dB below the permissible value are not reported.

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
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§15.203 Antenna Requirements:
Requirement: A UNIQUE connector or the antenna must be permanently attached.

The device will be professionally installed. It is not a consumer device.

§15.207 & §15.709(c)(5) POWER LINE CONDUCTED INTERFERENCE
Rules Part No.: Part 15.207

Requirements:

Frequency Quasi Peak Limits Average Limits
(MHz) (dBuV) (dBuV)
0.15-0.5 66 — 56 * 56-46*
0.5-5.0 56 46
5.0-30 60 50
* Decrease with logarithm of frequency

Test Data: The following plots represent the emissions read for power line conducted.
Both lines were observed. The device was put in transmit mode.

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
Page 7 of 38




POWERLINE CONDUCTED PLOTS

Peak Detector, Line 1

® *RBW 10 kHz Marker [Tl ]
. : *VBW 10 kHz 42.64 dBpv

Ref 75 dBuv *ALT 10 dB SWT 300 ms 50.( ) ( 10 <Hz

PA
PS

P Y

Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 10.JUL.2013 02:37:26

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
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POWERLINE CONDUCTED PLOTS

Peak Detector, Line 2

@ *RBW 10 kHz Marker 1 [T1 ]
10. : *VEW 10 kHz 41.54 dBpv

Ref 75 dBuvV *Att 10 dB SWT 300 ms 150.000000000 kHz

PA
PSs

TN
U

LW ! V o

Start 150 kHz 2.985 MHz/ Stop 30 MH=z

Date: 10.JUL.2013 02:38:56

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
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§15.209 RADIATION INTERFERENCE
Rules Part No.: 15.709(c)(3) Emission Limits for TVBD'’s, 15.209

Requirements:

Frequency Limits
Part 15.209
9 to 490 kHz 2400/F (kHz) uv/m @ 300 meters
490 to 1705 kHz 24000/F (kHz) pV/m @ 30 meters
1705 kHz to 30 MHz 29.54 dBuV/m @ 30 meters
30-88 40.0 dBuV/m @ 3 meters
80-216 43.5 dBuV/m @ 3 meters
216 — 960 46.0 dBuV/m @ 3 meters
Above 960 54.0 dBuV/m @ 3 meters

Spurious emissions were measured from lowest frequency generated or 9 kHz to the 10™ harmonic.
The transceiver was tuned to 3 places (low channel, mid channel, and high channel) in the band and measurements made.

The whitespace TVBD must meet 15.207 and 15.209 requirements.

Test Data: All values are peak unless noted.
Items mark with an * designate a frequency in a restricted band.
Measurement distance is 3m.

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
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Intentional Radiated Emissions

TX on channel 14 (473 MHz) — Low Channel

Note: Frequencies (above 1000MHz) at which the emissions exceed the limits with peak detector, were re-
measured with averaging turned on and found to be below the limit.
Emissions were checked from 9 kHz or the lowest frequency generated to the 10" Harmonic.

Tuned Emission Meter Ant. Coax Correction Field

Frequency Frequency Reading Polarity Loss Factor Strength Margin
MHz MHz dBuv dB dB/m dBuV/m dB
473.0 52.30 14.6 Vv 0.51 10.32 25.43 14.57
473.0 60.70 10.5 H 0.54 7.25 18.29 21.71
473.0 61.80 21.6 Vv 0.54 7.00 29.14 10.86
473.0 69.20 14.4 H 0.56 6.22 21.18 18.82
473.0 73.80 14.1 H 0.58 6.88 21.56 18.44
473.0 75.40 14.1 Vv 0.58 7.21 21.89 18.11
473.0 91.50 17.2 Vv 0.63 10.62 28.45 15.05
473.0 98.30 17.2 Vv 0.65 10.97 28.82 14.68
473.0 178.70 14.0 Vv 0.81 14.23 29.04 14.46
473.0 189.20 16.5 H 0.86 13.84 31.20 12.3
473.0 240.00 19.4 H 0.98 11.30 31.68 14.32
473.0 319.70 20.2 H 1.12 13.90 35.22 10.78
473.0 344.80 20.3 H 1.14 14.30 35.74 10.26
473.0 351.00 20.1 Vv 1.15 14.44 35.69 10.31
473.0 400.00 22.8 Vv 1.20 15.00 39.00 7
473.0 426.80 19.9 Vv 1.23 16.57 37.70 8.3
473.0 440.00 14.9 H 1.24 17.10 33.24 12.76
473.0 440.00 21.8 Vv 1.24 17.10 40.14 5.86
473.0 498.00 23.1 Vv 1.30 17.56 41.96 4.04
473.0 537.20 25.6 Vv 1.41 17.33 44.34 1.66
473.0 800.00 12.5 H 1.90 20.70 35.10 10.9
473.0 1,000.00 11.2 Vv 2.10 27.40 40.70 13.3
473.0 1,892.00 4.3 Vv 2.81 30.97 38.08 15.92
473.0 2,400.00 5.0 Vv 3.18 32.40 40.58 13.42
473.0 2,400.00 7.1 H 3.18 32.40 42.68 11.32
473.0 3,784.00 8.9 H 4.31 33.38 46.59 7.41

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
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TX on channel 33 (587 MHz) — Mid Channel

Tuned Emission Meter Coax Correction Field
. Ant. .
Frequency Frequency Reading Polarity Loss Factor Strength Margin
MHz MHz dBuv dB dB/m dBuV/m dB
587.0 52.30 14.6 Vv 0.51 10.32 25.43 14.57
587.0 60.70 10.5 H 0.54 7.25 18.29 21.71
587.0 61.80 21.6 Vv 0.54 7.00 29.14 10.86
587.0 69.20 14.4 H 0.56 6.22 21.18 18.82
587.0 73.80 14.1 H 0.58 6.88 21.56 18.44
587.0 75.40 14.1 V 0.58 7.21 21.89 18.11
587.0 91.50 17.2 V 0.63 10.62 28.45 15.05
587.0 98.30 17.2 V 0.65 10.97 28.82 14.68
587.0 178.70 14.0 \Y 0.81 14.23 29.04 14.46
587.0 189.20 16.5 H 0.86 13.84 31.20 12.3
587.0 240.00 19.4 H 0.98 11.30 31.68 14.32
587.0 319.70 20.2 H 1.12 13.90 35.22 10.78
587.0 344.80 20.3 H 1.14 14.30 35.74 10.26
587.0 351.00 20.1 \Y 1.15 14.44 35.69 10.31
587.0 400.00 22.8 \Y 1.20 15.00 39.00 7
587.0 426.80 19.9 \Y 1.23 16.57 37.70 8.3
587.0 440.00 14.9 H 1.24 17.10 33.24 12.76
587.0 440.00 21.8 Vv 1.24 17.10 40.14 5.86
587.0 498.00 23.1 Vv 1.30 17.56 41.96 4.04
587.0 537.20 25.6 Vv 1.41 17.33 44.34 1.66
587.0 800.00 12.5 H 1.90 20.70 35.10 10.9
587.0 1,000.00 11.2 Vv 2.10 27.40 40.70 13.3
587.0 2,400.00 9.5 Vv 3.18 32.40 45.08 8.92
587.0 4,696.00 14.8 Vv 4.85 34.32 53.97 0.03
587.0 4,697.00 11.4 Vv 4.85 34.32 50.57 3.43

APPLICANT. Carlson Wireless Technologies Inc.
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REPORT:

OPA-RC2-BS
C\CARLSON\1187UT13\1187UT13TestReport.docx

Page 12 of 38




TX on channel 51 (695 MHz) — High Channel

Tuned Emission Meter Coax Correction Field
. Ant. .
Frequency Frequency Reading Polarity Loss Factor Strength Margin
MHz MHz dBuv dB dB/m dBuV/m dB
695.0 52.30 14.6 \ 0.51 10.32 25.43 14.57
695.0 60.70 10.5 H 0.54 7.25 18.29 21.71
695.0 61.80 21.6 \ 0.54 7.00 29.14 10.86
695.0 69.20 144 H 0.56 6.22 21.18 18.82
695.0 73.80 141 H 0.58 6.88 21.56 18.44
695.0 75.40 14.1 \ 0.58 7.21 21.89 18.11
695.0 91.50 17.2 Vv 0.63 10.62 28.45 15.05
695.0 98.30 17.2 \ 0.65 10.97 28.82 14.68
695.0 178.70 14.0 \Y 0.81 14.23 29.04 14.46
695.0 189.20 16.5 H 0.86 13.84 31.20 12.3
695.0 240.00 194 H 0.98 11.30 31.68 14.32
695.0 319.70 20.2 H 1.12 13.90 35.22 10.78
695.0 344.80 20.3 H 1.14 14.30 35.74 10.26
695.0 351.00 20.1 \Y 1.15 14.44 35.69 10.31
695.0 400.00 22.8 \Y 1.20 15.00 39.00 7
695.0 426.80 19.9 Vv 1.23 16.57 37.70 8.3
695.0 440.00 14.9 H 1.24 17.10 33.24 12.76
695.0 440.00 21.8 \ 1.24 17.10 40.14 5.86
695.0 498.00 231 \ 1.30 17.56 41.96 4.04
695.0 537.20 25.6 \ 1.41 17.33 44.34 1.66
695.0 800.00 125 H 1.90 20.70 35.10 10.9
695.0 1,000.00 11.2 Vv 2.10 27.40 40.70 13.3
695.0 1,728.00 9.0 Vv 2.68 30.02 41.70 12.3
695.0 1,928.00 13.0 Vv 2.84 31.18 47.02 6.98
695.0 2,400.00 7.0 H 3.18 32.40 42.58 11.42
695.0 2,400.00 9.4 Vv 3.18 32.40 44.98 9.02
695.0 2,453.00 6.5 H 3.22 32.51 42.23 11.77
695.0 2,780.00 8.4 H 3.45 32.82 44.67 9.33
695.0 2,780.00 8.5 \Y 3.45 32.82 44.77 9.23
695.0 5,560.00 8.7 H 5.17 34.90 48.77 5.23
Results: PASS

APPLICANT. Carlson Wireless Technologies Inc.
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Method of Measuring Radiated Spurious Emissions

Transmitter

under Teszt

Spectrumn

J meterz —»

Analyzer

METHOD OF MEASUREMENT: The procedure used was ANSI standard C63.4-2009 & the FCC/OET Guide 416721 DO1 White

Space Test Procedures v02

APPLICANT. Carlson Wireless Technologies Inc.

FCCID: OPA-RC2-BS

REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
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§15.709(a) Power Limits Fixed TVBD

Test Procedure: 15.709(a)(2), 15.709(a)(5

416721 D01 Whitespace Procedures v02

Requirements: 15.709(a)(2), 15.709(a)(5

Test Data:

Fixed Power limit (6MHz)

)(ii),

)(ii)

=30dBm

Fixed PSD limit (100kHz) = 12.6dBm

Conducted measurement Limits (Fixed Devices)

Antenna gain 6MHZ power PSD 100 kHz
(dBi) (dBm) (dBm)
<6 30 12.6

See following pages

APPLICANT.

FCCID:
REPORT:

Carlson Wireless Technologies Inc.
OPA-RC2-BS
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CONDUCTED RESULTS:
O Test Results #1 Low of the Band:

Channel Frequency: 473 MHz

Measured Channel Power: (Conducted) 23.16 dBm

Highest in-band PSD: (Conducted) 8.14 dBm

@ Marker 1 [T3] RBA 100 kHz RF Att 10 cE
Ref LvI 8.14 dBn VBN 300 kHiz  Mixer  -20 dBr
40.1 dBm A72_48897796 MHz  SNT 560 mes unit B

401
55.1 B Offset V1|31 8.14 dBn
47248897796 MHz
3C CH|[PAR 23.16 o=
cH| BN 6-00000000 MHz

2(]

1q v

do

-59._¢

Center 473 MHz 1 MHz/
Date: 28_JAN_2013 13:28:46

Channel 14

Results: PASS, The maximum gain of the antenna is 5 dBi

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
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Test Results #2 Middle of the Band:

Channel Frequency: 587 MHz

Measured Channel Power: (Conducted) 22.12 dBm

Highest in-band PSD: (Conducted) 7.09 dBm
% Varker 1 [T3] RBN 100 kHz RF ALt 10 cE
Ref LvI 7.09 cBn VBN 300 kHz  Mixer  —20 dBrv
40.1 dBm 586.24849699 MHz ~ SNT 560 me Unit B
401
55.1 0B Offset V1|31 7-09 dEn
58624849699 MH
3 CH|[PAR 2212 o=
CH|BW 6.00000000 MH
2(
1C J
//4-""_ _\\
/] N

-5

_59_(‘
Certer 587 MHz 1 vHz/ Span 10 MHz

Date: 28.JAN.2013 13:31:17

Results: PASS, The maximum gain of the antenna is 5 dBi

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS

REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
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0 Test Results #3 High End of the Band:

Channel Frequency: 695 MHz

Measured Channel Power: (Conducted) 22.14 dBm

Highest in-band PSD: (Conducted) 7.16 dBm

% Varker 1 [T3] RBN 100 kHz RF ALt 10 cE
Ref LvI 7.16 dBn VBN 300 KHz = Mixer  —20 dBr
40.1 dBm 69412825651 MHz  SNT 560 me unit dar

40.1
55.1 OB Offsest Vi 31 7.16 o
69412825651 MHz
s CH[PWR >2_14 dBn
cH|BWV 600000000 MHz

2C

1C] +
L
/] N,

_3c \
—4(|
-5(]
do
do
_59_(‘
Center 695 VHz 1 VMHz/ Span 10 VHz
Date: 28_.JAN_2013 13:33:18
Results: PASS, The maximum gain of the antenna is 5 dBi

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
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§15.709(a)(3)(i) Transmitter Power Control Fixed TVBD

Channel Center (MHz) TX ATTN VALUE PA ATTN VALUE
14 473 15 3
33 587 15 3
51 695 15 0

OPA-RC2-BS

APPLICANT. Carlson Wireless Technologies Inc.

C\CARLSON\1187UT13\1187UT13TestReport.docx

The attenuator values described represent the maximum transmit power values when the device tested and hard
coded in the firmware of the transceiver.
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§15.709(c)(1) Emission Limits at the band edge for TVBDs

Requirement:

Test Data:

15.709 (c) (ii), 15.709(c)(2) Emission Limits for TVBDs

Conducted measurement Limits (Fixed Devices)

Antenna gain (dBi)

Adjacent Channel

(dBm)
<6 428
9 458

The measurements were made with 10 kHz RBW at the band edges, up to 200 kHz, to avoid capturing in-band
signals. Since 15.709(c)(2) specifically calls out for a 100 kHz RBW, the measurements performed using 10 kHz
bandwidth were integrated to show total power over two 100 kHz blocks. Beyond 200 kHz displacement, an RBW
of 100 kHz was used for measurements.

Conducted measurements

Ch Center Attn fL-6 MHz fL-200 kHz fL-100 kHz
(MHz) value to to to
fL-200 kHz fL-100 kHz fL
(dBm) (dBm) (dBm)
14 473 35 -46.15 -47.4 -46.65
33 587 28 -46.09 -47.8 -46.11
51 695 18 -46.41 -47.2 -46.67
Ch Center Attn fH fH+100 kHz fH+200kHz
(MHz) value to to to
fH+100 kHz fH+200 kHz fH+6 MHz
(dBm) (dBm) (dBm)
14 473 35 -46.6 -47.3 -45.83
33 587 28 -46.08 -47.91 -46.2
51 695 18 -48.63 -48.87 -46.85

APPLICANT. Carlson Wireless Technologies Inc.

FCCID: OPA-RC2-BS
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Conducted Plots
0 Test Results #1 Low of the Band:

@ Varker 1 [T3] RBA 100 kHz RF ALt 10 cE
Ref LvI —46.15 dBm VBA 300 kHz  Mixer -20 dar
19.9 dBm 469.78837675 MHz SWT 560 me unit dBr
19.€
34.9 0B Offset A1 31 _46.15 dBn
469.78837675 MHA
€]
C
-1¢|
-2C
-3(
-4
-5(]
-6(
=70
_w_1
Start 464 MHz 580 kHz/ Stop 469.8 MHz
Date: 28_JAN_2013 11:12:07
Low Band (fl-6MHz to fl-200kHz)
@ Varker 1 [T3] RBA 10 kHz RF Att 10 cE
Ref LvI -56.85 dBm VBA 30 kHz  Mixer -20 dar
19.9 dBm 469.80000000 MHz SNT 560 ms unit dBr
19.€
34.9 OB Offset Vi3l -56.85 dBn|
46980000000 MHA
1¢ CH|PR 4742 o
CH|[BN  100-00000000 kHz
(|
-1¢|
-2C
-3(
-4
-5(}
IR IR e
—6(}
-7C
[e0]
@
_&)_’I
Start 469.8 MHz 10 kHz/ Stop 469.9 MHz
Date: 28_.JAN_2013 11:17:32
Low Band (fl-200 kHz to fl-100kHz)
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FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx

Page 21 of 38




20.1

@Ref (BV/ |

Marker 1 [T3] RBA 10 kiHz

-56.03 dBn VBA 30 kHz

RF Att 10 dE

1q

20.1 dBm 469.97494990 MHz SWT 560 me unit dBr
35.1 dB Offset Vi3] _56.03 dBn
469.97494990 MHz

CH|PAR -46.65 dBn|

CH{BN  1(00.00000000 kHZ

Low Band (fl-100 kHz to fl)

-3(
—4(]
—5(]
Wi o AAAAANA AT IAAM A A A A Mpdrradp At A Asnren
—6(]
—7(
Q0
Qo
_79_(‘
Start 469.9 MHz 10 kHz/ Stop 470 MHz
Date: 28_JAN_2013 10:39:32

20.1

@Ref LvIi

Marker 1 [T13] RBA 10 kHz

-56.29 dBn VBWA 30 kHz

RF ALt 10 cE

1C

20.1 dBm 476.00000000 MHz SANT 560 me unit dBr
35.1 0B Offset AT e | -56.29 dBn
476.00000000 MHz

CH[PWR —46_65 o

CH|[BV  100.00000000 KHz

(@]

-79._¢

Date:

Start 476 MHz

10 kHz/

28_JAN_2013 10:41:44

Low Band (fH to fH+100kHz)

Stop 476.1 MHz

APPLICANT. Carlson Wireless Technologies Inc.
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é? Varker 1 [T3] RBA 10 kiHz RF Att 10 dE
Ref LvIi —56.89 dBm VBA 30 kHz Mixer —20 dBr
19.9 dBm 47610000000 MHz SNT 5680 m= unit dBr
19.¢
34.9 dB Offset Vi3] _56.89 dBn
476_10000000 MHZ
1€ aH|[PIR —47.31 o
CH|BW 1(G0-00000000 kH=
(|
_1(
—2(
-3
—ad
=5(]
Vl Al M~ A, | PESSRGEN NP N VR S AN A AAAA
—6C
=7C
Qa0
ao
_&)_1
Start 476.1 VHz 10 kHz/ Stop 476.2 MHz
Date: 28.JAN.2013 11:18:43
Low Band (fH+100 to fH+200kHz)
é? Varker 1 [T3] RBWN 100 kHz RF Att 10 dE
Ref LvIi —-45.83 dBm VBA 300 kHz Mixer —20 dBr
19.9 dBm 476 .23486974 NHz SANT 560 ms unit dBr
19.€
34.9 0B Offset A\l =1 _45.83 B
47623486974 MHA
1q|
(|
=1(|
-2
-3
—ad
= [
—6(
=7C
_w_’l
Start 476.2 MHz 580 kHz/ Stop 482 MHz
Date: 28.JAN.2013 11:21:22
Low Band (fH+200 to fH+6MHz)

APPLICANT. Carlson Wireless Technologies Inc.
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0 Test Results #2 Mid of the Band:

@ Varker 1 [T3] RBA 100 kHz RF ALt 10 cE
Ref LvI —46.09 dBm VBA 300 kHz Mixer -20 dar
19.9 dBm 583.80000000 MHz SWT 560 me unit dBr
19.€
34.9 0B Offset A1 31 _46.09 dBn
563.80000000 MHA
€]
C
-1¢}
-2(
-3(
—4(|
,,.\,-'-'-"_JL
-5(]
—6(|
-7C
_&)_1
Start 578 MHz 580 kHz/ Stop 533.8 MHz
Date: 28_JAN_2013 11:44:46
Mid Band (fl-6MHz to fl-200kHz)
@ Varker 1 [T3] RBW 10 KHz RF Att 10 cE
Ref LvI -56.80 dBm VBA 30 kHz  Mixer -20 dar
19.9 dam 583.80000000 MHz SNT 560 me unit fe =14
19.€
34.9 B Offset Yi| =31 -56..80 dEn|
563.80000000 MHA
1€ CH|PAR a7 .81 o
CH|BN 10000000000 KHA
q
-1¢|
-2C
-3C}
—A(|
=5(
‘L_NM‘W Arasosamny e AL N A e A N AAAAAA Vst
—6(}
=70
[e0]
@
_8:)_1
Start 583.8 MHz 10 kHz/ Stop 583.9 MHz
Date: 28_JAN_2013 11:46:45
Mid Band (fl-200 kHz to fl-100kHz)
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FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx

Page 24 of 38




é? Varker 1 [T3] RBA 10 kiHz RF Att 10 dE
Ref LvIi —-56.23 dBm VBN 30 kHz Mixer —20 dBr
19.9 dBm 58400000000 MHz SAT 560 ms unit dBr
19.¢
34.9 dB Offset Vi3] _56.23 dBn
58400000000 MHZ
1c aH[PR 4611 cen
CH{BN  1(00.00000000 kHZ
(|
=1(|
-2(]
=3(]
—aq
-5(
e L Wl W LW VL P S A WWWJ\./\/MWWL
—6(]
=7C
[ee
[e0]
_w_1

Start 583.9 MHz 10 kHz/

Stop 584 MHz

Start 590 MHz 10 kHz/

Date: 28.JAN.2013 11:39:58

Mid Band (fH to fH+100kHz)

Date: 28_JAN_2013 11:38:10
Mid Band (fl-100 kHz to fl)
@ Varker 1 [T3] RBA 10 kHz RF Att 10 cE
Ref LvI -55.95 dBm VBA 30 Kz  Mixer -20 dBr
19.9 dBn 590.10000000 MHz SWT 560 me unit dBr
19.€
34.9 KB Offset AT e | -55.95 dBEn
590.10000000 MHA
e CH[PWR —26.08 o
CH|[BN  100-00000000 kHz
(|
-1¢|
-2(
-3(
—4(|
=5(
| S Memh AL T N e MW’-N’V"\N‘V‘"L
—6(}
=70
[e0]
@
_&)_’I

Stop 590.1 MHz
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@ Varker 1 [T3] RBA 10 kHz RF ALt 10 cE
Ref LvI

—57.09 cBn VBN 30 Kz Mixer  -20 dar
19.9 dBm 500.10000000 MHz ~ SNT 560 ms unit B

.
T 31 0 B orrkt V1| =31 —57.09 den
590_10000000 MHz
1€ aH|[PIR —47.91 o
QH[BV  100.00000000 kiHz

-3(
—4(|
-5(]
‘W WWAIV‘WN‘WfMNMWﬂMMNW Ui A A
—6(]
-7C
(o0
[e]
_&)_1
Start 590.1 MHz 10 kHz/ Stop 590-2 MHz
Date: 28_JAN_2013 11:48:07
Mid Band (fH+100 to fH+200kHz)
@ Varker 1 [T3] RBA 100 kHz RF Att 10 cE
Ref LvIi —-46.23 dBm VBN 300 kHz Mixer —20 dBr
19.9 dBm 590.20000000 MHz SWT 560 ms unit dar
19.€
34.9 B Offset Vi3] -46.23 dBn
590.20000000 MHA
(]
(|
-1¢|
-2C
-3(
—4(|
VL\N
=5(
—6(}
=70
_w_’l
Start 590.2 MHz 580 kHz/ Stop 596 MHz
Date: 28_JAN_2013 11:43:24

Mid Band (fH+200 to fH+6MHz)
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0 Test Results #2 High Band:

Date:

@ Varker 1 [T3] RBA 100 kHz RF ALt 10 cE
Ref LvI —46.41 dBm VBA 300 kHz  Mixer -20 dar
19.9 dBm 691.78837675 Mz SWT 560 me unit dBr
19.€
34.9 BB Offset AETN e | —46.41 dBn
69178837675 M
€]
C
-1¢}
-2(
-3(
—4(
-5( /,__,w-"'f
—6(]
-7C
_&)_1
Start 686 MHz 580 kHz/ Stop 691.8 MHz

28_JAN_2013 13:22:27

High Band (fl-6MHz to fl-200kHz)

@ Varker 1 [T3] RBA 10 kHz RF Att 10 cE
Ref LvI -56.56 dBm VBA 30 kHz Mixer —20 dBr
19.9 cBm 69190000000 MHz SWT 560 = unit dBr
19.
34.9 KB Offset AT e | -56.56 dBn
69190000000 MHA
¢ CH|PIR 4720 o
CH|BN  100-00000000 kH
C
-1C
—2C
-3C
—4C
=5(
A A A At AN A, S M Mwwwmw
—6C
-7
(e
(@]
_&)_’I

Date:

Start 691.8 MHz

10 kHz/ Stop 691.9 MHz

28_JAN_2013 13:15:07

High Band (fl-200 kHz to fl-100kHz)

APPLICANT. Carlson Wireless Technologies Inc.
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@ Varker 1 [T3] RBA 10 kHz RF ALt 10 cE
Ref Lvi 56,98 dBn VBN 30 Kz Mixer 20 dBr
19.9 dBr 691.90000000 MHz ~ SNT 560 me unit dar
19.€
34.9 B Offset Y| 31 —-56.98 dEn
69190000000 MHA
¢ CH[PAR —46_67 aBn
CH|BN  100_.00000000 kHz
q
-1¢}
-2C
-3(
—4C
-5C|
Mrnn Al A AR A M Pl
—6(]
-7C
leo
leo)
_w_’l
Start 691.9 Mz 10 KHz/ Stop 692 MHz
Date: 28_JAN.2013 13:13:51
High Band (fl-100 kHz to fl)
@ Varker 1 [T3] RBA 10 kHz RF ALt 10 cE
Ref Lvi 5814 dBn VBA 30 kHz  Mixer  -20 dar
19.9 dBm 698.00000000 MHz ~ SNT 560 mes unit dar
19.€
34.9 B Offset Va3 -58.14 dBn
698.00000000 MHZ
1 CH|[PR —48.63 amn
CH|BN  100.00000000 kiHz
(|
-1¢|
-2C
-3(
—4C
—5(]
‘L A ok, Aoy A
—6(]
=70
feo
leo)
_w_’l
Start 698 MHz 10 KHz/ Stop 698.1 Mz
Date: 28_JAN_2013 13:16:11
High Band (fH to fH+100kHz)
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@ Varker 1 [T3] RBA 10 kHz RF ALt 10 cE
Ref LvI

-58.74 cBn VBN 30 kHz  Mixer  —20 dBr
19.9 dBr 698.10000000 Mz~ SNT 560 ms unit e

.
T 31 0 B ofrkt Y1l 3 _58.74 dbn
69810000000 Mz
1€ PR —48.87 o
CH|BN  100.00000000 KHz

=3(]
—4(
=5(]
& NN AN AR A A A AN Nt AW AN A oA PP pa e NN i e
=7C
[e0]
@
_&)_1
Start 698.1 MHz 10 kHz/ Stop 6982 MHz
Date: 28_.JAN.2013 13:17:10
High Band (fH+100 to fH+200kHz)
@ Varker 1 [T3] RBA 100 kHz RF Att 10 cE
Ref LvI —46.85 dBm VBA 300 kHz Mixer -20 dar
19.9 dBr 698.21162325 Mz SNT 5680 me unit dBr
19.€
34.9 dB Offset MEIN el | _46.85 dBn
698.21162325 M
1C
C
=1(|
-2(]
=3(]
—4(|
-5C
TSN
—6(]
=7C
_w_’l
Start 698.2 MHz 580 kHz/ Stop 704 MHz
Date: 28_JAN_2013 13:18:32

High Band (fH+200 to fH+6MHz)
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§15.709(c)(4) Emission in the band of 602-620MHz Limits for TVBDs

Requirements:

Frequency Field Strength
MHz dBuV/m/120kHz
602-607 120-5[F(MHz)-602]
607-608 95
608-614 30
614-615 95
615-620 120-5[620-F(MHz)]

Worst case limits for the respective bands,

Test Data:

Note:

Frequency Field Strength
MHz dBuV/m/120kHz
602-607 95 (@607 MHz)
607-608 95
608-614 30
614-615 95
615-620 95 (@615 MHz)

The testing distance was 1m. Quasi-peak detector was used for measurement in the 608-614 MHz band.

e 602-620 MHz Emissions (with TX at CH 35/599 MHz)

Emission Meter Coax Correction Field ..
. Ant. Limit
Frequency Reading Det. Pol Loss Factor Strength dBuV/m
MHz dBuv : dB dB/m dBuV/m H
602.10 35.9 Pk H 1.60 18.46 55.96 95
602.10 46.2 Pk Vv 1.60 18.46 66.26 95
608.0 6.1 Qp Vv 1.61 18.64 26.35 30
608.0 6.23 Qp H 1.61 18.64 26.48 30
615.70 25.7 Pk H 1.62 18.81 46.13 95
616.90 26.8 Pk Vv 1.62 18.84 47.26 95
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e 602-620 MHz Emissions (with TX at CH 39/ 623 MHz)

Emission Meter Det. Ant. Coax Correction Field
Frequency Reading Pol. Loss Factor Strength Limit
MHz dBuv dB dB/m dBuv/m | dBuV/m
602.12 35.9 Pk H 1.60 18.46 55.96 95
602.08 34.1 Pk Vv 1.60 18.46 54.16 95
608.02 6.52 QP H 1.61 18.64 26.77 30
608.02 6.23 QP \' 1.61 18.64 26.48 30
619.80 44.2 Pk H 1.62 18.90 64.72 95
619.80 47.0 Pk Vv 1.62 18.90 67.52 95
Plots
e 602-620 MHz Emissions (with TX at CH 35)
HMKR 682.128 MH=z

f?__.l' REF 7.8 de.u ATTEN 8 dB +8 dB 26.28 dBv

ia 4B~

OFFSET

—28.8

dE HMARKER

682.128 HMH=z
26.2@ dB|._,lU
M‘“HWH-VM W w
AT S MR TR S
START 682.88 MH=z STOP 688.88 HMH=z
RES BH 188 kH=z<(i)» UBH 188 KH=z SHFP 28.8 risec
602-608 MHZ, Vertical, (with TX at CH 35), PK Det. (add + 20dB for pad)

APPLICANT. Carlson Wireless Technologies Inc.

FCCID: OPA-RC2-

BS

REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx

Page 31 of 38




MKR 682,128 MHz

{p REF 77.@ de.v ATTEN @ dB +8 dB 15.98 dBpV
18 dB~
OFFSET
—-Z8.8
dB MARKER
E82.12@ MHz
15.98 dB.M

%Ww ¥ o e |

START 682.88 MHz STOF 6@8.88 MHz
RES BH 18@ kHz(i) UEH 188 kHz SHP 28.8 nsec

602-608 MHZ, Horizontal, (with TX at CH 35), PK Det. (add + 20dB for pad)

HMKR 688.838 MHz

fy REF__ 188 dB.U_ ATTENG dB +@ dB 4.18 dBLW
LINEAR
OFFSET
-z@.8
a8 MARKER
688.8088 HMHz
4.1¢  dBu

START 688.88 MHz STOF E14.88 HMHz
RES BH 1 MHz(G) VEH 1 MHz SHP 128 sec

608-614 MHZ, Vertical, (with TX at CH 35), QP Det. (add + 2dB for filter)

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
Page 32 of 38




18 dB~

OFFSET
-28.8
dB

f?__‘l. REF

MKR E15.784 MHz

F7.8 dp.u ATTEN 8 dB +8 dB 5.78 dBpV
MARKHE
615.794 MH=z
5.74 dB}_,LU
PRSPPI FFST RPR I PN PP | TP ET PR PR

START 614.88 HMH=z
RES BH 188 kHzi)

VEH 188 kHz

STOP 6260.88 MHz
SHP 28.8 risec

614-620 MHZ, Horizontal, (with TX at CH 35), PK Det. (add + 20dB for pad)

MKR G1E6.298 MH=

f}cr REF 778 dBUU ATTEN @ dB +@ dB 6.88 dBLU
18 dB/
OFFSET
-z208.8
dB MARKER
616.898 MHz
£.8¢ dBl_.\y

NPT VPRV R ISP SN RV PP S RPITFTS St NEOR RO RN 8
START 614.8@ MHz STOP 628.88 MHz

RES BH 188 KkHz(i UBH 188 kHz SHP 28.8 nsec

614-620 MHZ, Vertical, (with TX at CH 35), PK Det. (add + 20dB for pad)
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602-620 MHz Emissions (with TX at CH 39)

TIMCO

ENGINEERING . Inc.

MKR E82.128 MHz

f?:. REF 7.8 dg.u ATTEN @ dB +d dB 15.98 dBpU
18 dB~
OFFSET
-28.8
d8 HMARKHR
682.128 HMH=z
15.98 dB.|!
M’\,N‘w‘r—‘wﬂ.‘n .
LEASAEE T e WP Y| SO PRSI RO TR TR
START 682.88 MH= STOP 688.88 HMH=z
UBH 188 kH=z SHFP 28.8 nsec

RES BH 188 KkH=z=(iD

602-608 MHZ, Horizontal, (with TX at CH 39), PK Det.

MKR E82.884 MHz

f}D’ REF  77.8 dB.U  ATTEN® dB +@ dB 14.18 dBLU
18 de~
OFFSET
-208.0
de
MARKER
682.8084 MHz
14.1p  dBlLU
bt ) w
B a7 O VY| PR R N 'u"i\?h“lr S
START 662.88 HH=z STOF 683.88 HMHz
UBM 188 kHz SWP 28.8 msec

RES BH 188 kH=z(i»

602-608 MHZ, Vertical, (with TX at CH 39), PK Det. (add + 20dB for pad)
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HMKR 688.818 HHz

f;cr REF  15.9 dBLU ATTEM @ dB +8 dB 4.52 dBU
LINEAR
OFFSET
-28.8
a8 MARKER
608.0}8 MHz
4.52 dB_Y

’\IL/_\,—J«MWWMW

START 688.88 MH=z
RES BM 1 MHzCi> UBH 1 MHz

STOP 614.88 MH=z
SHFP 128 sec

608-614 MHZ, Horizontal, (with TX at CH 39), QP Det. (add + 2dB for filter)

MKR 688.818 MH=z

fz REF__ 158 dBy ATTEN @ dB +8 dB 4.23 dBY
LINEAR
OFFSET
-20.0
o8 MARKER
688.818 MHz
4.23 dBY

START 6B8.88 MH=z
RES EH 1 MHz(i» VEH 1 MHz

STOPF 614.88 MH=z
EHF 128 sec

608-614 MHZ, Vertical, (with TX at CH 39), QP Det. (add + 2dB for filter)
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TIMCO

MKR 619.888 MHz
fp REF 778 dB.V ATTEN 8 dB +8 dB 24.28 dBLV
18 dB/
OFFSET
—-28.8
dB HARKER
519.888 MHz

24.28 dBU

START 614.88 HMH=z
RES BH 188 kHz()

S5TOP 628.88 MHz

VEH 188 kHz SHP 28.8 risec

614-620 MHZ, Horizontal, (with TX at CH 39), PK Det. (add + 20dB for pad)

ENGINEERING . Inc.

MKR E19.784 MHz
f?’__j REF 7.8 dB.v ATTEN 8 dEBE +@ dB 27.8e8 dB_yY
18 dB/
OFFSET
—-28.8
dE HMARKHE
E19.784 MHz

27.48 4B

RN P —

START 614.8@ MHz
RES BH 188 kHz(i)

STOP 628.88 MH=z

VEH 188 kH=z SHP 28.8 nsec

614-620 MHZ, Vertical, (with TX at CH 39), PK Det(add + 20dB for pad)
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Product Photos
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Antenna Photos

APPLICANT. Carlson Wireless Technologies Inc.
FCCID: OPA-RC2-BS
REPORT: C\CARLSON\1187UT13\1187UT13TestReport.docx
Page 38 of 38




	GENERAL REMARKS
	GENERAL INFORMATION
	EMC EQUIPMENT LIST
	TEST PROCEDURES
	§15.207 & §15.709(c)(5)  POWER LINE CONDUCTED INTERFERENCE
	§15.209 RADIATION INTERFERENCE
	§15.709(a)   Power Limits Fixed TVBD
	§15.709(a)(3)(i)  Transmitter Power Control Fixed TVBD
	§15.709(c)(1)  Emission Limits at the band edge for TVBDs
	§15.709(c)(4)  Emission in the band of 602-620MHz Limits for TVBDs
	Product Photos
	Antenna Photos

