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1. GENERAL INFORMATION
1.1. EUT Description
Product Name Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Trade Name IOGEAR / ATEN
FCCID. QLEGWHDMS52MB
Model No. GWHDMS52MB - T
Frequency Range 5190-5310MHz, 5510-5670MHz
Number of Channels 7
Data Rate 63Mbps
Channel Control Auto
Type of Modulation OFDM
Antenna type PIFA

Antenna Gain

Refer to the table “Antenna List”

IR Blaster Cable Non-Shielded, 3.0m

USB to mini Cable Shielded, 0.2m

YPbPr Adapter Cable  [Shielded, 0.3m

HDMI Cable Shielded, 1.5m

Power Adapter MFR: SINO-AMERICAN, M/N: SA110C-05S-A

Input: AC 100-240V, 50-60Hz, 0.3A
Output: DC 5V, 2A, 10W

Cable Out: Non-Shielded, 1.5m, with one ferrite core bonded.

Antenna List

No. [Manufacturer Part No.

Peak Gain

I |ZINWELLL N/A (2TX, 1RX)

2.1dBi for 5.150~5.250GHz
2.2dBi for 5.250~5.350GHz
2.6dBi for 5.470~5.725GHz

Note: The antenna of EUT is conform to FCC 15.203
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Center Working Frequency of Each Channel:

Channel Frequency Channel Frequency
Channel 38: 5190 MHz Channel 46: 5230 MHz
Channel 102: 5510 MHz Channel 110: 5550 MHz

Note:

Channel Frequency Channel Frequency
Channel 54: 5270 MHz Channel 62: 5310 MHz
Channel 134: 5670 MHz

1. This device is a Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter with a built-in SGHz

transceiver.

2. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to

perform the test.

3. These tests were conducted on a sample of the equipment for the purpose of demonstrating

compliance with Part 15 Subpart E for Unlicensed National Information Infrastructure devices.

Test Mode Mode 1: Transmitter
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1.3. Tested System Datails
The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:
Product Manufacturer |Model No. Serial No. Power Cord
1 [Test Fixture ZINWELL N/A N/A N/A
2 |Notebook PC DELL PPT N/A Non-Shielded, 0.8m
3 [Monitor Dell 2407WFPb CN-0FC255-46633-638-1|Non-Shielded, 1.8m
MDS
4 |[IR Blaster ZINWELL N/A N/A N/A
5 |Remote Control ZINWELL N/A N/A N/A
6 |DVD PLAYER Pioneer DV-S969Avi EAMPO004399LW Non-Shielded, 1.8m
7 |DVD PLAYER Pioneer DV-S969Avi EAMP004349LW Non-Shielded, 1.8m
8 |DVD PLAYER Pioneer DV-S969Avi EAMP004305LW Non-Shielded, 1.8m
9 |DVD PLAYER Pioneer DV-989Avi-G  [FEMP0O00538TA Non-Shielded, 1.8m
Signal Cable Type Signal cable Description
A |Test Fixture Cable Non-Shielded, 0.15m
B |USB to RS-232 Cable Shielded, 2.0m
C |USB to mini USB Cable Shielded, 0.2m
D [VGA Cable Shielded, 1.8m, with two ferrite cores bonded.
E [HDMI Cable Shielded, 1.5m
F |IR Blaster Cable Non-Shielded, 3.0m
G |[HDMI Cable Shielded, 1.5m
H [HDMI Cable Shielded, 1.5m
I |HDMI Cable Shielded, 1.5m
J |HDMI Cable Shielded, 1.5m
K [YPbPr Cable Non-Shielded, 0.3m
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1.4. Configuration of tested System

1
15 ]
Fest Fiveare L__ 4 C .

Monito i} ' \ﬂltlnjll.rlx P

(3 EUT L&)

E
7 AR

i : [ FLAYER
bl ' 1 » " "
PLAYER G K -

(6

H
J

IV Remote 1 BV
FLAYER Control Blaster PLAYER

(7 (=) (4 (9)

1.5. EUT Exercise Software

(1) Setup the EUT as shown in Section 1.4

(2) Execute program ”AppCom v3.0.3.5” on the Notebook PC.
(3) Configure the test mode, the test channel, and the data rate.
(4) Press “OK” to start the continuous transmission.

(5) Verify that the EUT works properly.
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1.6. Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 50-65
Barometric pressure (mbar) |860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded from

QuieTek Corporation’s Web Site : http:/tw.quietek.com/modules/myalbum/

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :

http://www.quietek.com/

Site Description: ~ File on
Federal Communications Commission
FCC Engineering Laboratory
7435 Oakland Mills Road
Columbia, MD 21046
Registration Number: 92195

Site Name: Quietek Corporation

Site Address: No. 5-22, Rueishu Keng, Linkou Dist., New Taipei City
24451, Taiwan. R.O.C.
TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014
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2. Conducted Emission
2.1. Test Equipment
Equipment Manufacturer [Model No. / Serial No.  [Last Cal. Remark
X [Test Receiver R&S ESCS 30/ 825442/018 |Sep., 2013
X |Artificial Mains Network R&S ENV4200/848411/10  |Feb., 2014 |Peripherals
X [LISN R&S ESH3-75/825562/002 |Feb.,2014 |EUT
DC LISN Schwarzbeck (8226 /176 Mar., 2013 [EUT
X |Pulse Limiter R&S ESH3-72/357.8810.52 |[Feb., 2014
No.1 Shielded Room

Note:

1.

All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

2.2.

Test Setup

Test Receiver

Reference Plane

40cm

///////</ //
Ground Plane

< >
u I EUT
Q Load N
- o [ L[ N
LISN@ /@ LISN
/.

LISN /

Page: 11 0of 93




E4 QuieTek Report No. 1420159R-RFUSPO6V00

2.3. Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBuV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks :  In the above table, the tighter limit applies at the band edges.

2.4. Test Procedure

The EUT and simulators are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a LISN that
provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refers to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all of the interface cables must be
changed according to ANSI C63.10: 2009 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

The EUT was setup to ANSI C63.10: 2009; tested to DTS test procedure of FCC KDB-789033
for compliance to FCC 47CFR Subpart E requirements.

2.5. Uncertainty

t+ 2.26dB
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2.6. Test Result of Conducted Emission

Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Ttem . Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter (5190MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 1
Quasi-Peak
0.185 9.739 32.070 41.809 -23.191 65.000
0.263 9.742 28.600 38.342 -24.429 62.771
0.314 9.744 21.870 31.614 -29.700 61.314
0.466 9.751 22.210 31.961 -25.010 56.971
0.693 9.761 27.300 37.061 -18.939 56.000
1.685 9.816 16.340 26.156 -29.844 56.000
Average
0.185 9.739 27.130 36.869 -18.131 55.000
0.263 9.742 21.990 31.732 -21.039 52.771
0.314 9.744 18.400 28.144 -23.170 51.314
0.466 9.751 18.300 28.051 -18.920 46.971
0.693 9.761 11.160 20.921 -25.079 46.000
1.685 9.816 4.150 13.966 -32.034 46.000
Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “ “means the worst emission level.
3. Measurement Level = Reading Level + Correct Factor
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Conducted Emission Test

Power Line Line 2

Test Mode Mode 1: Transmitter (5190MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 2
Quasi-Peak
0.189 9.748 35.510 45.258 -19.628 64.886
0.267 9.752 28.700 38.452 -24.205 62.657
0.439 9.750 22.960 32.710 -25.033 57.743
0.627 9.758 23.320 33.078 -22.922 56.000
0.713 9.767 25.900 35.667 -20.333 56.000
0.802 9.776 22.460 32.236 -23.764 56.000
Average

0.189 9.748 30.960 40.708 -14.178 54.886
0.267 9.752 23.780 33.532 -19.125 52.657
0.439 9.750 19.000 28.750 -18.993 47.743
0.627 9.758 13.450 23.208 -22.792 46.000
0.713 9.767 11.750 21.517 -24.483 46.000
0.802 9.776 5.970 15.746 -30.254 46.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “  “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item : Conducted Emission Test
Power Line : Line 1
Test Mode Mode 1: Transmitter (5270MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 1
Quasi-Peak
0.193 9.738 34.480 44218 -20.553 64.771
0.255 9.741 28.580 38.321 -24.679 63.000
0.439 9.750 21.490 31.240 -26.503 57.743
0.658 9.759 27.290 37.049 -18.951 56.000
0.752 9.764 24.010 33.774 -22.226 56.000
1.619 9.813 15.650 25.463 -30.537 56.000
Average
0.193 9.738 24.390 34.128 -20.643 54.771
0.255 9.741 22.700 32.441 -20.559 53.000
0.439 9.750 17.660 27.410 -20.333 47.743
0.658 9.759 10.230 19.989 -26.011 46.000
0.752 9.764 11.100 20.864 -25.136 46.000
1.619 9.813 2.720 12.533 -33.467 46.000
Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “ “means the worst emission level.
3. Measurement Level = Reading Level + Correct Factor
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Conducted Emission Test

Power Line Line 2

Test Mode Mode 1: Transmitter (5270MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 2
Quasi-Peak
0.193 9.748 34.820 44.568 -20.203 64.771
0.255 9.751 29.290 39.041 -23.959 63.000
0.443 9.750 23.000 32.750 -24.879 57.629
0.693 9.761 27.340 37.101 -18.899 56.000
0.834 9.777 21.860 31.637 -24.363 56.000
1.716 9.828 15.470 25.298 -30.702 56.000
Average

0.193 9.748 32.390 42.138 -12.633 54.771
0.255 9.751 26.760 36.511 -16.489 53.000
0.443 9.750 19.630 29.380 -18.249 47.629
0.693 9.761 12.710 22.471 -23.529 46.000
0.834 9.777 5.400 15.177 -30.823 46.000
1.716 9.828 1.400 11.228 -34.772 46.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “  “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Conducted Emission Test

Power Line : Line 1

Test Mode Mode 1: Transmitter (5550MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 1
Quasi-Peak
0.193 9.738 34.460 44.198 -20.573 64.771
0.267 9.742 28.270 38.012 -24.645 62.657
0.443 9.750 22.180 31.930 -25.699 57.629
0.705 9.762 26.330 36.092 -19.908 56.000
0.818 9.767 22.220 31.987 -24.013 56.000
1.548 9.810 12.410 22.220 -33.780 56.000
Average

0.193 9.738 29.410 39.148 -15.623 54.771
0.267 9.742 25.200 34.942 -17.715 52.657
0.443 9.750 18.480 28.230 -19.399 47.629
0.705 9.762 7.580 17.342 -28.658 46.000
0.818 9.767 6.330 16.097 -29.903 46.000
1.548 9.810 4.480 14.290 -31.710 46.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “  “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Conducted Emission Test

Power Line Line 2

Test Mode Mode 1: Transmitter (5550MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 2
Quasi-Peak
0.189 9.748 34.620 44.368 -20.518 64.886
0.252 9.751 28.460 38.211 -24.875 63.086
0.443 9.750 22.900 32.650 -24.979 57.629
0.666 9.760 27.710 37.470 -18.530 56.000
0.775 9.775 23.410 33.185 -22.815 56.000
1.697 9.827 16.170 25.997 -30.003 56.000
Average

0.189 9.748 21.710 31.458 -23.428 54.886
0.252 9.751 25.870 35.621 -17.465 53.086
0.443 9.750 19.780 29.530 -18.099 47.629
0.666 9.760 8.090 17.850 -28.150 46.000
0.775 9.775 9.430 19.205 -26.795 46.000
1.697 9.827 7.590 17.417 -28.583 46.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “  “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor

Page: 18 0of 93



E4 QuieTek Report No. 1420159R-RFUSPO6V00

3. Maximun conducted output power

3.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2013
X Power Sensor Anritsu MA2411B/0738448 Jun., 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note:

1. All equipments are calibrated with traceable calibrations. Each calibration is traceable

to the national or international standards.

2. The test instruments marked with “X” are used to measure the final test results.

3.2. Test Setup

26dBc Occupied Bandwidth

RF Cable S
EUT [l:ﬂ pectrum
Analyzer
SMA
Connector

Conduction Power Measurement
EUT RF Cable Power
[l:l] Meter

SMA

Connector
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3.3.

3.4.

3.5.

Limits

(1) For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10log B, where B is the 26-dB
emission bandwidth in MHz. If transmitting antenna of directional gain greater than 6 dBi are
used, the Maximum conducted output power shall be reduced by the amount in dB that
directional gain of the antenna exceeds 6 dBi.

(2) For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10log B, where B is the 26-dB
emission bandwidth in MHz. If transmitting antenna of directional gain greater than 6 dBi are
used, the Maximum conducted output power shall be reduced by the amount in dB that
directional gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of IW or 17 dBm + 10log B, where B is the 26-dB
emission bandwidth in MHz. If transmitting antenna of directional gain greater than 6 dBi are
used, the Maximum conducted output power shall be reduced by the amount in dB that

directional gain of the antenna exceeds 6 dBi.

Test Procedur

As an alternative to FCC KDB-789033, the EUT maximum conducted output power was measured
with an average power meter employing a video bandwidth greater than 6dB BW of the emission
under test. Maximum conducted output power was read directly from the meter across all data rates,
and across three channels within each sub-band. Special care was used to make sure that the EUT
was transmitting in continuous mode. This method exceeds the limitations of FCC KDB-789033, and

provides more accurate measurements.

Uncertainty

* 1.27dB
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3.6. Test Result of Maximum conducted output power
Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test [tem : Maximum conducted output power
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter
CHAIN A
Cable loss=1dB Maximum conducted output power
Data Rata Measurement ) o
Channel No. | Frequency (MHz) Required Limit
(Mbps) Level (dBm)
38 5190 63 13.94 <17dBm
46 5230 63 13.95 <17dBm
54 5270 63 15.13 <24dBm
62 5310 63 15.21 <24dBm
102 5510 63 15.03 <24dBm
110 5550 63 15.07 <24dBm
134 5670 63 15.03 <24dBm

Note: Maximum conducted output power Value =Reading value on average power meter + cable loss

CHAIN B
Cable loss=1dB Maximum conducted output power
Channel No. | Frequency (MHz) Data Rata Measurement Required Limit
(Mbps) Level (dBm)
38 5190 63 13.96 <17dBm
46 5230 63 13.95 <17dBm
54 5270 63 15.11 <24dBm
62 5310 63 15.12 <24dBm
102 5510 63 15.11 <24dBm
110 5550 63 15.12 <24dBm
134 5670 63 15.07 <24dBm

Note: Maximum conducted output power Value =Reading value on average power meter + cable loss
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Maximum conducted output power Measurement:

(CHAIN A+ B)
Channel | Frequency 26dB Chain A Chain B Output o
Number Bandwidth | Power Power Power Output Power Limit
(MHz) (MHz) (dBm) (dBm) (dBm) (dBm) dBm+10log(BW)
38 5190 39.100 13.94 13.96 16.96 17 19.94
46 5230 39.000 13.95 13.95 16.96 17 19.94
54 5270 39.000 15.13 15.11 18.13 24 26.97
62 5310 39.200 15.21 15.12 18.18 24 26.97
102 5510 39.100 15.03 15.11 18.08 24 26.95
110 5550 39.100 15.07 15.12 18.11 24 26.97
134 5670 39.100 15.03 15.07 18.06 24 27.93
Note:

1.  Power Output Value =Reading value on average power meter + cable loss

2. Output Power (dBm) = 10LOG (Chain A Power (mW)+ Chain B Power (mW)).

3. 26 dB Bandwidth is the bandwidth of chain A or chain B whichever is less bandwidth, output
power limitation is more stringent.
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26dBc Occupied Bandwidth:
Channel 38 — Chain A

Agilent Spectrum Analyzer - Swept SA

|l RL I RE |soq  AC | | | SENSE:INT] | ALIGNAUTO | 09:16:17 PMFeh 24, 2014 F
[Center Freq 5.190000000 GHz | Avg Type: Log-Pwr TACE[123456 requency
PNO: Fast (0 1rig: Free Run THRE W] bbb
IFGain:Low ~ #Atten: 30 dB perlE HELN
MKr2 5.170 4 GHz AR
10 dBidiv__Ref 20.00 dBm -16.85 dBm
liLog 1
129 = Center Freq
.00 = 5.190000000 GHz
0.0 43
-16.52 dBmj
-20.0
StartFreq
oo : 5.140000000 GHz
-40.0 gl
-60.0
00 Stop Freq
S5 5.240000000 GHz
|Center 5.19000 GHz Span 100.0 MHZ] CF Step
Res BW 390 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
I v [ FUNCTION ] FUNC Auto Man
5.204 3 GHz 9.48 dBm
51704 GHz -16.85 dBm
52097 GHz -18.00 dBm Freq Offset
0 Hz
==
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA

Channel 46 — Chain A

g RL | RF |soe  ac | | | SEMSE:NT| | ALIGNALTO | 09:34:05 PMFeh 24, 2014
[Center Freq 5.230000000 GHz | Avg Type: Log-Pwr macE[iz 3455 |  Frequency
PNO: Fast (50 Trig: Free Run THPE M ek
IFGain:Low #Atten: 30 dB LEC BTN
Mkr2 5.210 4 GHZ uterFme
10 dBidiv__Ref 20.00 dBm -17.69 dBm
liLog T
28 9 Center Freq
0.00 e 5.230000000 GHz
i Wi
190 3 16,60 Bl
-20.0 y
StartFreq
AL 5.180000000 GHz
400 1
-50.0
0.0 Stop Freq
S 5.280000000 GHz
|Center 5.23000 GHz Span 100.0 MHZ CF Step
Res BW 390 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
| [ v [ Fmcov [ fUe Auto Man
52443 GHz 921 dBm
52104 GHz -17.69 dBm
£.249 8 GHz -20.50 dBm Freq Offset
0Hz
MSG STATUS
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Channel 54 — Chain A

Agilent Spectrum Analyzer - Swept SA

g RL | RF |soq  ac | | | SEMSE!INT]| | ALIGNAUTO | 09:43:S0PMFeb 24,2014 | _ |
[Center Freq 5.270000000 GHz | Avg Type: Log-Pwr miE[lzaasg|  Freauency
PNO: Fast (p) Trig: Free Run THPE | bbb
IFGain:Low #Atten: 30 dB e
Mkr2 5.250 3 GHZ AutaTune
10dBidiv_ Ref 20.00 dBm -20.14 dBm
liLog 1
189 2 CenterFreq
0.00 5.270000000 GHz|
-10.0 3
s -18.0 cBmfl
StartFreq
o 5.220000000 GHz
-40.0 |2
-50.0
00 Stop Freq
e 5.320000000 GHz|
|Center 5.27000 GHz Span 100.0 MHZ] CF Step
Res BW 390 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
I [ v [ FUNCTION ] FUNCTIO Auto Man
N 5.2657 GHz 7.99 dBm
2 N 5.250 3 GHz 20.14 dBm
3[ N 52898 GHz -19.68 dBm Freq Offset
4
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS

Channel 62 — Chain A

Agilent Spectrum Analyzer - Swept SA

i RL | rr 509 ac | | | SEMSEINT] | AUIGNAUTO | 09:54:34 PMFeb 24, 2014
[Center Freq 5.310000000 GHz | Avg Type: Log-Pwr Wici[l2aqsp|  Freauency
PNO: Fast [0 1rig:Free Run THPE | il
I IFGain:Low #Atten: 30 dB RETE DB
MKkr2 5.290 4 GHzZ Auto Tune
10 dBidiv__ Ref 20.00 dBm -18.74 dBm
Log 1
no Center Freq||
oo " 5.310000000 GHz
100 2 T
-17.45 dBmfl
200 -
StartFreq||
A0 5.260000000 GHz
40,0 prt
-50.0
q— Stop Freq||
St 5.360000000 GHz
|Center 5.31000 GHz Span 100.0 MHZ CF Step
Res BW 390 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
| e S N A L A Aute M
1| N 53244 GHz 855 dBm
TN 52904 GHz 18.74 dBm
; N £§.3299 GHz 2201 dBm Freq Offset,
5 0 Hz|
6
7
8
9
10
11
12
MSG STATUS
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Channel 102 — Chain A

Agilent Spectrum Analyzer - Swept SA

g RL | RF |soe  ac | | | SEMSE!INT]| | ALIGNAUTO | 10:09:36 PMFeh 24, 2014
[Center Freq 5.510000000 GHz | Avg Type: Log-Pwr miE[lzaasg|  Freauency
PNO: Fast (p) Trig: Free Run TYPE |M byt
IFGain:Low #Atten: 30 dB e
MKr2 5.490 4 GHz UL TR
10dBidiv_ Ref 20.00 dBm -17.68 dBm
liLog T
a0 L [P S IS T | Center Freq
0o e — — 5.510000000 GHz,
0.0 W3 000000 |
1712 dBm|
=200 Ty,
StartFreq
I 5.460000000 GHz
-40.0 |£
-50.0
00 Stop Freq
S5 5.560000000 GHz,
|Center 5.51000 GHz Span 100.0 MHZ] CF Step
Res BW 430 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
| [ v | FUNCTIN [ FURC N J AL Man
N 55243 GHz 8.88 dBm
2l N [1]f 5.490 4 GHz -17.68 dBm
3TN 1([f 55208 GHz 18.33 dBm Freq Offset
4
5 0Hz
[
7
8
9
10
1
12
==
IMSG STATUS

Channel 110 — Chain A

Agilent Spectrum Analyzer - Swept SA

g RL | RF |soq  ac | | | SEMSE!INT]| | ALIGNAUTO | 10:29:13 PMFeb 24, 2014
[Center Freq 5.550000000 GHz | Avg Type: Log-Pwr WiE[lzaasg|  Freauency
PNO: Fast (0 1rig: Free Run THRE W] bbb
IFGain:Low #Atten: 30 dB e
Mkr2 5.530 3 GHZ AutaTune
10dBidiv_ Ref 20.00 dBm -19.46 dBm
liLog 1
189 - y CenterFreq
0.00 — - 5.550000000 GHz
0.0 12 3
i J 1888 dBmfl
StartFreq
o 5500000000 GHz
-40.0 P
-50.0
00 Stop Freq
S5 5.600000000 GHz,
|Center 5.55000 GHz Span 100.0 MHZ] CF Step
Res BW 390 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
|ezeE [ x| v | FUNCTION | FUNCTIONWIDTH] __ FUNCTIONUVALLE AL Man
f 5564 4 GHz 7.12 dBm
2l N [1]f 55303 GHz -19.46 dBm
3TN 1([f 55698 GHz -19.92 dBm Freq Offset
4
5 0Hz
[
7
8
9
10
1
12
IMSG STATUS
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Channel 134 — Chain A

Agilent Speclrum Analyzer - Swept SA

g RL RF |soq  ac | | | SEMSE!INT]| | ALIGNAUTO | 10:38:29 PMFeb 24, 2014 F
[Center Freq 5.670000000 GHz | Avg Type: Log-Pwr TACE[123 456 requency
PNO: Fast (0 1rig: Free Run THRE W] bbb
IFGain:Low #Atten: 30 dB e
Mkr2 5.644 0 GHZ AutaTune
10dBidiv_ Ref 20.00 dBm -19.67 dBm
liLog 1
128 PR FE PPN P Center Freq
0.0 - 5.670000000 GHz
00 ‘ 3
-17.05 dBm|
=200
StartFreq
B Tt 5.620000000 GHz
-40.0
-50.0
00 Stop Freq
S5 5.720000000 GHz,
Center 5.67000 GHz Span 100.0 MHZ] CF Step
Res BW 310 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
[ v | FUNCTIN [ FURC N J AL Man
N 56842 GHz 8.95 dBm
PN 1] 56440 GHz -19.67 dBm
3TN ([f 56950 GHz 17.43 dBm Freq Offset
4
5 0Hz
[
7
8
9
10
1
12
==
IMSG STATUS

Channel 38 — Chain B

Agilent Sper:lrum Analyzer - Swept SA

g RL RF |soa  ac | | | SEMSEINT] | ALIGNALTO | 09:28:19 PMFeh 24, 2014
[Center Freq 5.190000000 GHz | Avg Type: Log-Pwr macE[iz 3455 |  Frequency
PNO: Fast (o0 Trig: Free Run TPE | M bbbt
IFGain:Low #Atten: 30 dB LeT)E MIVHHN
Mkr2 5.170 4 GHZ uterFme
10 dBidiv__ Ref 20.00 dBm -17.73 dBm
liLog 1
10 SR T Center Freq
0o — — — 5.190000000 GHz,
-10.0 ﬂ 3
| -16.52 dBm|
-20.0
StartFreq
Al 5.140000000 GHz
I LA
-50.0
0.0 Stop Freq
S 5.240000000 GHz
Center 5.19000 GHz Span 100.0 MHZ CF Step
| Res BW 390 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
| [ v [ Fmcov JfUe e Auto Man
1 5204 4 GHz 9.18 dBm
7 5.170 4 GHz 17.73dBm
3 £.2097 GHz 17.47 dBm Freq Offset
5 0 Hz
[
7
3
9
10
11
12
==
MSG STATUS
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Channel 46 — Chain B

Agilent Spectrum Analyzer - Swept SA

g RL l RF |50 ac | | | SEMSE:INT] | ALIGNAUTO | 09:38:05 PMFeh 24, 2014
[Center Freq 5.230000000 GHz | Avg Type: Log-Pwr miE[lzaasg|  Freauency
PNO: Fast (p) Trig: Free Run TYPE |M byt
IFGain:Low #Atten: 30 dB e
MKkr2 5.210 4 GHz UL TR
10dBidiv_ Ref 20.00 dBm -17.68 dBm
liLog T
128 i R US| 0 Center Freq
0.00 — —_— 5.230000000 GHz
0.0 #3
-16.97 dbm|
=200
StartFreq
o 5.180000000 GHz
-40.0 Ak
-50.0
00 Stop Freq
et 5.280000000 GHz
|Center 5.23000 GHz Span 100.0 MHZ] CF Step
Res BW 390 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
I [ v [ FUNCTION ] FUNCTIO UNCTID Auto Man
N 52443 GHz 9.03 dBm
2l N 52104 GHz 17.68 dBm
3[ N 52497 GHz -17.66 dBm Freq Offset
4
5 0Hz
3
7
8
9
10
1
12
==
IMSG STATUS

Channel 54 — Chain B

Agilent Spectrum Analyzer - Swept SA

|l RL I RE |soe  ac | | | SEMSENT| | ALIGNAUTO | 09:48:57 PMFeh 24, 2014
[Center Freq 5.270000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Fast o0 Trig: Free Run TYPE |IV] bt
IFGain:Low #Atten: 30 dB DET|P MNNMN
MKkr2 5.249 3 GHZ AutaTune
10 dBidiv  Ref 20.00 dBm -22.19 dBm
liLog 7
120 S 1| Center Freq
000 o ke A W 5.270000000 GHz
0.0 : 1 2 0 0O
it -18.06 dBmfl
s StartFreq
sl T+ | 5220000000 GHz
-40.0 (— L
-50.0
0.0 Stop Freq
S 5.320000000 GHz
|Center 5.27000 GHz Span 100.0 MHZ] CF Step
Res BW 390 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
| X [ v [ Fran [ NCTID Auto Man
1] N f 5.2655 GHz 7.94 dBm
PN 1] 5.249 3 GHz 2219 dBm
3[N[1[F 52943 GHz -18.68 dBm Freq Offset
4
5 0 Hz
6
7
8
9
10
1
12
==
IMSG STATUS
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Channel 62 — Chain B

Agilent Spectrum Analyzer - Swept SA

g RL | RF |soe  ac | | | SEMSE!INT]| | ALIGNAUTO | 10:01:32 PMFeh 24, 2014
[Center Freq 5.310000000 GHz | Avg Type: Log-Pwr e[z 3a55 |  Freduency
PNO: Fast o0 Trig: Free Run TYPE |M byt
IFGain:Low #Atten: 30 dB DET|P MNN NN
MKr2 5.288 9 GHz AR
10 dBidiv__Ref 20.00 dBm -18.79 dBm
liLog 1
&2 T S T I T Center Freq
Do — - : 5.310000000 GHz,
-10.0
= -17.43 dBmfl
-20.0
L s StartFreq
e "1774| 5.260000000 GHz
-40.0
-60.0
0.0 Stop Freq
S 5.360000000 GHz
|Center 5.31000 GHz Span 100.0 MHz CF Step
Res BW 510 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
| [ v [ _FuncTion [ FuncTi UNE Auto Man
N |1 5.324 4 GHz 857 dBm
2l N [1]°f 52889 GHz -18.79 dBm
3[NT[I]F 53344 GHz -20.00 dBm Freq Offset
4
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS

Channel 102 - Chain B

Agilent Spectrum Analyzer - Swept SA

g RL | RF |soe  ac | | | SEMSE!INT]| | ALIGNAUTO | 10:22:00 PMFeb 24, 2014 F
[Center Freq 5.510000000 GHz | Avg Type: Log-Pwr TACE[1 23456 requency
PNO: Fast (p) Trig: Free Run TYPE |M byt
IFGain:Low #Atten: 30 dB LETI MINHN
Mkr2 5.488 9 GHZ AutaTune
10 dBidiv  Ref 20.00 dBm -18.01 dBm
liLog 1
129 i Center Freq
0.00 - 5.510000000 GHz
-17 .40 dBmfl
=200
; StartFreq
O g 5.460000000 GHz
-40.0 |-
-50.0
00 Stop Freq
S5 5.560000000 GHz,
|Center 5.51000 GHz Span 100.0 MHZ] CF Step
Res BW 310 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
| x| v | FUNCTION | FUNCTID N AL Man
N |1 55056 GHz 860 dBm
2l N [1]f 54889 GHz -18.01 dBm
3TN 1([f 55344 GHz 17.69 dBm Freq Offset
4
5 0Hz
[
7
8
9
10
1
12
IMSG STATUS
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Channel 110 — Chain B

Agilent Spectrum Analyzer - Swept SA

|l RL I RE |soe  ac | | | SEMSENT| | ALIGNAUTO | 1029:13PMFeb 24,2014 [ _ |
[Center Freq 5.550000000 GHz | Avg Type: Log-Pwr WiE[lzaasg|  Freauency
PNO: Fast (p) Trig: Free Run TYPE |M byt
IFGain:Low #Atten: 30 dB e
Mkr2 5.530 3 GHZ AutaTune
10dBidiv_ Ref 20.00 dBm -19.46 dBm
liLog 1
189 - CenterFreq
0.00 — 5.550000000 GHz
0.0 12 3
& -18.88 dBmfl
StartFreq
o 5500000000 GHz
0.0 P
-50.0
00 Stop Freq
et 5.600000000 GHz
|Center 5.55000 GHz Span 100.0 MHZ] CF Step
Res BW 390 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
I [ v [ FUNCTION ] FUNCTIO UNCTIO Auto Man
N 55644 GHz 7.12 dBm
2l N 55303 GHz -19.46 dBm
3[ N 55698 GHz -19.92 dBm Freq Offset
4
5 0Hz
3
7
8
9
10
1
12
==
IMSG STATUS

Channel 134 - Chain B

Agilent Spectrum Analyzer - Swept SA

g RL | RF |soq  ac | | | SEMSE!INT]| | ALIGNAUTO | 10:45:03PMFeb 24,2014 | _ |
[Center Freq 5.670000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Fast o0 Trig: Free Run TYPE |IV] bt
IFGain:Low #Atten: 30 dB DET|P MNNMN
Mkr2 5.645 1 GHZ Auto Tube
10 dBidiv  Ref 20.00 dBm -18.17 dBm
liLog 1
e CenterFreq
0.00 : t i Ty 5.670000000 GHz
0.0 24 it 3 |
‘ ' | |1 -17 62 dBm|
=200 o e T
i StartFreq
B 5620000000 GHz
-40.0
-50.0
0.0 Stop Freq
S 5.720000000 GHz|
|Center 5.67000 GHz Span 100.0 MHZ] CF Step
Res BW 560 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 10.000000 MHz
| - x [ v [ FUNCTION [ FUNCTI UNETID Auto Man
N f 5.666 1 GHz 8.38 dBm
2 N |1]f 5.645 1 GHz -18.17 dBm
3(N[1[F 5.694 4 GHz -17.78 dBm Freq Offset
4
5 0Hz
6
7
8
9
10
11
12
==
MSG STATUS
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4. Peak Power Spectral Density

4.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2013

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note:
1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.

4.2. Test Setup

RF Cable S
EUT [l:l] pectrum
Analyzer
SMA
Connector

4.3. Limits

(1) For the band 5.15-5.25 GHz, the peak power spectral density shall not exceed 4 dBm in any 1-MHz band. If
transmitting antenna of directional gain greater than 6 dBi are used, the peak power spectral density shall be
reduced by the amount in dB that directional gain of the antenna exceeds 6 dBi.

(2) For the band 5.25-5.35 GHz, the peak power spectral density shall not exceed 11 dBm in any 1-MHz band.
If transmitting antenna of directional gain greater than 6 dBi are used, the peak power spectral density shall
be reduced by the amount in dB that directional gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.825 GHz, the peak power spectral density shall not exceed 17 dBm in any 1-MHz
band. If transmitting antenna of directional gain greater than 6 dBi are used, the peak power spectral density

shall be reduced by the amount in dB that directional gain of the antenna exceeds 6 dBi.
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4.4.

4.5.

Test Procedure

The EUT was setup to ANSI C63.10: 2009; tested to DTS test procedure of FCC KDB-789033
for compliance to FCC 47CFR Subpart E requirements.

Uncertainty

+ 1.27dB
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4.6. Test Result of Peak Power Spectral Density

Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item : Peak Power Spectral Density
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter
5190MHz
Total
PPSD/MHz o
CHAIN PPSD/MHz Limit Result
(dBm)
(dBm)1
A 0.610 3.620 <4dBm Pass
B 1.370 3.660 <4dBm Pass

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value
according to document 662911 DO1.

Channel 38 — Chain A

Agilent Spectrum Analyzer - Swept SA

Xl RL I RF |soe  ac | | | SENSEINT| | ALIGNMAUTO | 0:19:13PMFeb 24,2014 | _ |
[Center Freq 5.190000000 GHz | #Avg Type: RMS macE[l2aase |  Freauency
PNO: Fast CpJ Trig: Free Run TYPE|A Wikt
IFGain:Low #Atten: 30 dB pECA NN
Mkr1 5.185 55 GHz Auto e
1ogBiciv__Ref 20.00 dBm 0.61 dBm
Center Freq||
100 5.190000000 GHz,
1
0. . -
i StartFreq||
i / \ 5.165000000 GHz,
e Stop Freq|]
5215000000 GHz,
-30.0
o CF Step
5.000000 MHz
Auto Man
-50.0
i Freq Offset
0Hz
-70.0
Center 5.19000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Channel 38 — Chain B

Agilent Spectrum Analyzer - Swept SA

i RL | RF \ 50 @ ac | | | SENSE:INT\ | ALIGH AUTO | 09:31:058 PMFeh 24, 2014
[Center Freq 5.190000000 GHz | #Avy Type: RMS TRACE[[[2345 6 Frequency
PNO: Fast [0 1Mg:FreeRun TYPE| & bidihinhiokic
IFGain:Low #Atten: 30 dB DET|A NMHNN N
Mkr1 5.204 35 GHz AUraTUGe
10 dBidiv Ref 20.00 dBm 0.65 dBm
og
Center Freq
1aD 5.190000000 GHz
.1
0.00 S S S AN 4 S
1 StartFreq
100 5.165000000 GHz
= Stop Freq
5.215000000 GHz
-30.0
Y CF Step
: 5.000000 MHz
Auto Man
-50.0
00 Freq Offset|
0 Hz|
-70.0
Center 5.19000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG STATUS
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5230MHz
Total
PPSD/MHz o
CHAIN PPSD/MHz Limit Result
(dBm)
(dBm):
A 0.260 3.270 < 4dBm Pass
B 0.450 3.460 < 4dBm Pass

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value
according to document 662911 DO1.

Channel 46 — Chain A

Agilent Spectrum Analyzer - Swept SA

i RL | RF |s0n  ac | | | SENSE:INT| | ALIGHAUTO | 03623 PMFeb 24,2014 [ |
[Center Freq 5.230000000 GHz | #Avg Type: RMS TRacE[12345 8 Frequency
PNO: Fast GO 1rig: Free Run THRE (& b
IFGain:Low #Atten: 30 dB DET|AMNNNN
Mkr1 5.215 75 GHz Auta Tune
E%;iB.ldiv Ref 20.00 dBm 0.26 dBm
Center Freq
100 5230000000 GHz
’1
§ ; StartFreq
100 / | 5.205000000 GHz,
a0 Stop Freq
5.255000000 GHz,
-300
-40.0 il B Mot CF Step
5000000 MHz
[Auto Man
-50.0
£0.0 Freq Offset
0Hz
-70.0
Center 5.23000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Channel 46 — Chain B

Agilent Spectrum Analyzer - Swept SA

g RL | RF |soa  ac | | | SEMSEINT] | ALIGNALTO | 09:40:25 PMFeh 24, 2014
[Center Freq 5.230000000 GHz | #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Fast (o0 Trig: Free Run TYPE |4 Wnfutfubnty
IFGain:Low #Atten: 30 dB CET|A MNNMNN
Mkr1 5.234 30 GHz Aule Tt
EggB!div Ref 20.00 dBm 0.45 dBm
Center Freq
120 5.230000000 GHz
.1
noo - — e =
StartFreq
100 5.205000000 GHz
e Stop Freq
| 5.265000000 GHz
300 f
400 P CF Step
5.000000 MHz
Auto Man
-50.0
0D Freq Offset
0 Hz|
700
Center 5.23000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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5270MHz
Total
PPSD/MHz o
CHAIN PPSD/MHz Limit Result
(dBm)
(dBm):
A 0.270 3.280 < 11dBm Pass
B 0.450 3.460 < 11dBm Pass

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value
according to document 662911 DO1.

Channel 54 — Chain A

Agilent Spectrum Analyzer - Swept SA

K RL | RF | S0n  AC | | | SENSE:INT| | ALIGNAUTD | 09:48:06 PMFeh 24, 2014
[Center Freq 5.270000000 GHz | #Avyg Type: RMS TRACE[123458 Frequency
PHO: Fast o Trig: Free Run TYPE| & Wikt
IFGain:Low #Atten: 30 dB DET|A MNNNIN
Mkr1 5.284 30 GHz Al TN
1o dBidiv Ref 20.00 dBm 0.27 dBm
og
Center Freq||
100 5270000000 GHz
1
0.00 = e o ’ e
StartFreqf|
400 5.245000000 GHz|
— Stop Freq||
5.295000000 GHz
-30.0
400 CF Step
5.000000 MHz
Auto Man
-50.0
500 Freq Offset
0 Hz
-70.0
Center 5.27000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Channel 54 — Chain B

Agilent Spectrum Analyzer - Swept SA

i FL | RF |s0a  ac | | | SEMSEINT| | ALIGNAUTD | 09:51:14 PMFeh 24, 2014
[Center Freq 5.270000000 GHz | #Avg Type: RMS TRECE[1 23456 Frequency
PHO: Fast (o Trig: Free Run TYPE| & Wbkt
IFGain:Low #Atten: 30 dB DET|A MMNNIN
Mkr1 5.284 25 GHz AutoTeioe
1L%gBldiv Ref 20.00 dBm 0.45 dBm
Center Freq(]
10.0 5.270000000 GHz
’1
o i i StartFreq||
100 / \ 5245000000 GHz
- Stop Freq(]
5.295000000 GHz
-30.0
e i CF Step
5.000000 MHz
Auto Man
-50.0
0D Freq Offset
0 Hz|
70.0
Center 5.27000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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5310MHz
Total
PPSD/MHz o
CHAIN PPSD/MHz Limit Result
(dBm)
(dBm):
A -0.120 2.890 < 11dBm Pass
B 0.530 3.540 < 11dBm Pass

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value
according to document 662911 DO1.

Channel 62 — Chain A

Agilent Spectrum Analyzer - Swept SA

K RL | RF | S0n  AC | | | 5ENSE:INT| ALIGNAUTD | 09:57:17 PMFeh 24, 2014
[Center Freq 5.310000000 GHz | #Avyg Type: RMS TRACE[123458 Frequency
PHO: Fast o Trig: Free Run TYPE| & Wikt
IFGain:Low #Atten: 30 dB DETIA MMNNN
Mkr1 5.305 55 GHz Auro THne
1o dBidiv Ref 20.00 dBm -0.12 dBm
og
Center Freq|
100 5310000000 GHz
.1
e - P e SR o SRS B e
StartFreqf|
400 5.285000000 GHz|
— Stop Freq||
5.335000000 GHz|
-30.0
oo e prct Py CF Step
5.000000 MHz,
Auto Man
-50.0
500 Freq Offset
0 Hz
-70.0
Center 5.31000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Channel 62 — Chain B

Agilent Spectrum Analyzer - Swept SA

i FL | RF |s0a  ac | | | SEMSEINT| | ALIGNAUTD | 10:04:15 PMFeh 24, 2014
[Center Freq 5.310000000 GHz | #Avg Type: RMS TRECE[T 23456 Frequency
PHO: Fast (o Trig: Free Run TYPE| & Wbkt
IFGain:Low #Atten: 30 dB DET|A MMNNIN
Mkr1 5.324 00 GHz AutoTeioe
1L%gBldiv Ref 20.00 dBm 0.53 dBm
Center Freq(]
10.0 5.310000000 GHz
1
oo = = —" .
/ 1 StartFreq|]
100 5285000000 GHz
- Stop Freq(]
5.335000000 GHz
-30.0
-400 : CF Step
5.000000 MHz
Auto Man
-50.0
0D Freq Offset
0 Hz|
70.0
Center 5.31000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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5510MHz
Total
PPSD/MHz
CHAIN PPSD/MHz Limit Result
(dBm)
(dBm):
A -0.130 2.880 < 11dBm Pass
B 0.350 3.360 <11dBm Pass

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value
according to document 662911 DO1.

Channel 102 — Chain A

Agilent Spectrum Analyzer - Swept SA

Kl RL | RF |50n  ac | | | SENSEINT| | ALIGNAUTD | imi2:24PMFeb 24,2014 [ |
[Center Freq 5.510000000 GHz | #hvg Type: RM5 TRacE[l 23458 Frequency
PNO: Fast G 1rig:Free Run TYPE| & Wikshfohichi
IFGain:Low #Atten: 30 dB DETIA MMMNNN
Mkr1 5.524 45 GHz Auto Tune
1L%;iBldiv Ref 20.00 dBm -0.13 dBm
Center Freq(]
10 5510000000 GHz
.1
0.00 — = — . v
8 ' StartFreq||
00 5.485000000 GHz,
— Stop Freq||
5535000000 GHz,
-30.0
O il ’ CF Step
5.000000 MHz
Auto Man
-50.0
600 Freq Offset
0Hz
-70.0
Center 5.51000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Channel 102 - Chain B

Agilent Spectrum Analyzer - Swept SA
Kl RL | RF |s0a  ac | | | SEMSEINT] | ALIGHAUTO | 10:24:49 PMFeb 24, 2014

[Center Freq 5.510000000 GHz | #Avg Type: RMS TRACE[L 234586 Frequency
PHO: Fast oo Trig: Free Run TYPE| & Wibithinkiihi
IFGain:Low #Atten: 30 dB DETIA MMMNNN
Mkr1 5.524 25 GHz Alto Trne
1L%;iBldiv Ref 20.00 dBm 0.35 dBm
Center Freq(]
100 5510000000 GHz
1
T Y StartFreq||
100 5.485000000 GHz
- StopFreq|
| 5535000000 GHz
-30.0 7
ok ' CF Step
5.000000 MHz|
Auto Man
-50.0
500 Freq Offset
0Hz
-70.0
Center 5.51000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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5550MHz
Total
PPSD/MHz o
CHAIN PPSD/MHz Limit Result
(dBm)
(dBm):
A -0.510 2.500 < 11dBm Pass
B 0.390 3.400 < 11dBm Pass

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value
according to document 662911 DO1.

Channel 110 — Chain A

Agilent Spectrum Analyzer - Swept SA

g RL | RF |soe  ac | | | SEMSE:NT| | ALIGNALTO | 10:31:33 PMFeh 24, 2014
[Center Freq 5.550000000 GHz | #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Fast (o0 Trig: Free Run TYPE |4 Wnfutfubnty
IFGain:Low #Atten: 30 dB CET|A MNNMNN
Mkr1 5.564 25 GHz Aule Tt
EggB!div Ref 20.00 dBm -0.51 dBm
Center Freq
10.0 5.5650000000 GHz
.1 -
ponf—— = g o [ ]
’ RS StartFreq
100 i 5525000000 GHz|
e Stop Freq
5.5675000000 GHz
300
I e e CF Step
5.000000 MHz
Auto Man
-50.0
0.0 Freq Offset
0Hz
0.0
Center 5.55000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Channel 110 - Chain B

Agilent Spectrum Analyzer - Swept SA

|l RL I RE |soe  ac | | | SEMSENT| | ALIGNAUTO | 10:36:06 PMFeh 24, 2014
[Center Freq 5.550000000 GHz | #Avg Type: RMS TRACE[1 23456 Frequency
PNO: Fast o0 Trig: Free Run TYPE |4 Wit
IFGain:Low #Atten: 30 dB DET|AMNNMN
Mkr1 5.535 85 GHz Auto Tube
E%gB!div Ref 20.00 dBm 0.39 dBm
Center Freq
100 5.650000000 GHz
1
4 StartFreq
00 5.525000000 GHz,
= Stop Freq
5.575000000 GHz,
-30.0
A0 CF Step
5000000 MHz
[Auto Man
-50.0
0D Freq Offset|
0 Hz
-70.0
Center 5.55000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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5670MHz
Total
PPSD/MHz o
CHAIN PPSD/MHz Limit Result
(dBm)

(dBm):

A 0.220 3.230 < 11dBm Pass

B 0.120 3.130 < 11dBm Pass

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value
according to document 662911 DO1.

Channel 134 — Chain A

Agilent Spectrum Analyzer - Swept SA

K RL | RF | S0n  AC | | | SENSE:INT| ALIGNAUTD | 10:40:09 PMFeh 24, 2014
[Center Freq 5.670000000 GHz | #Avg Type: RMS macE[z3 45|  Freduency
PHO: Fast o Trig: Free Run TYPE| & Wikt
IFGain:Low  #Atten: 30 dB pER NN
Mkr1 5.655 85 GHz Auro THne
10dBidiv__Ref 20.00 dBm 0.22 dBm
og
Center Freq|
o 5.670000000 GHz
’1
& StartFreq|
i 5645000000 GHz|
0 Stop Freq|
5.695000000 GHz|
B0 frrert
00 CF Step
5.000000 MHz,
Auto Man
-50.0
i Freq Offset
0 Hz
-70.0
Center 5.67000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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Channel 134 — Chain B

Agilent Spectrum Analyzer - Swept SA

K RL | RF |s0a A | | | SENSEINT| | ALIGMAUTO | 10:46:43 PMFeb 24, 2014 E
[Center Freq 5.670000000 GHz | #Avg Type: RMS TRACE[[ 23456 requency
= — Trig:Free Run THPE| A Wiliohhichd
PNO: Fast (0 oeTla NI NN N

IFGain:Low #Atten: 30 dB

Mkr1 5.655 85 GHz Auto Tune

10dBidiv__Ref 20.00 dBm 0.12 dBm
og
Center Freq(]
o 5.670000000 GHz
’1
0.00 A e A e A T e, sty ~
5 i StartFreq(|
400 5.645000000 GHz
0 Stop Freq|
| 5.695000000 GHz
-30.0 - Y
i CF Step
5.000000 MHz|
Auto Man
-50.0
_ Freq Offset
0 Hz
-70.0
Center 5.67000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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5. Peak Excursion

5.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013
Note:
1.

All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.

2. The test instruments marked with “X” are used to measure the final test results.

5.2. Test Setup

Conduction Power Measurement

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connector

5.3. Limits

The ratio of the peak excursion of the modulation envelope (measured suing a peak hold function) to

the Maximum conducted output power (measured as specified above) shall not exceed 13 dB across

any 1 MHz bandwidth or the emission bandwidth whichever is less.
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5.4.

5.5.

Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to DTS test procedure of FCC KDB-789033
for compliance to FCC 47CFR Subpart E requirements.

Step 1: Set the spectrum analyzer or EMI receiver span to view the entire emission bandwidth.
Step 2: Find the maximum of the peak-max-hold spectrum.
(Set RBW =1 MHz, VBW > 3 MHz, Detector = peak, Trace mode = max-hold,
Allow the sweeps to continue until the trace stabilizes,Use the peak search function to
find the peak of the spectrum.)
Step 3: Use the procedure found under KDB-789033 F) to measure the PPSD.
Step 4: Compute the ratio of the maximum of the peak-max-hold spectrum to the PPSD.

Uncertainty

+ 1.27dB
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5.6. Test Result of Peak Excursion
Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item : Peak Excursion
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter
Chain A
Frequency | Data Rate | Measurement Level | Required Limit
Channel No. Result
(MHz) (Mbps) (dB) (dB)
102 5510 63 11.530 <13 Pass

Channel 102:

Agilent Spectrum Analyzer - Swept SA
§ RL | RF [s50%  ac | | | SENSE:NT| | ALIGHN AUTO | 10:12:54 PMFeb 24, 2014

|éenter Freq 5.510000000 GHz | #Avg Type: RMS TRACE[I 23456 Frequency
PNO: Fast [0 1rig:FreeRun TYPE| & Mty
| IFGain:Low #Atten: 30 dB BET|4 P NN K
Mkr1 5.501 05 GHzZ A THDE
10 dBidiv__Ref 20.00 dBm 11.40dBm|L |
Log '1 [
10 ‘»'ulwmmmmmmwmwwhuﬂm Center Freq
0.00 wa S S S S S — \ 5.510000000 GHz
4100
200 |l Hr\,-,vpmhﬂm
) \ StartFreq
0 . A| 5.485000000 GHz
P o
500
600 Stop Freq
st 5.535000000 GHz
|Center 5.51000 GHz Span 50.00 MHz CF Step
Res BW 1.0 MHz #VYBW 3.0 MHz Sweep 1.00 ms (1001 pts) 5.000000 MHz
-“__ FUNCTION WIDTH FUNCTION VALUE Auto Man
550105 GHz 11.40 dBm
f 5.524 45 GHz 0.13 dBm
Freq Offset
0 Hz
MSG STATUS

Page: 48 of 93



G0 QuieTek Report No. 1420159R-RFUSPO6V00

Chain B
Frequency | Data Rate | Measurement Level | Required Limit
Channel No. Result
(MHz) (Mbps) (dB) (dB)
102 5510 63 11.050 <13 Pass

Channel 102;

Agilent Spectrum Analyzer - Swept SA

e R L | RF |50a  AC | | | SEMSEINT] | ALIGNAUTC | 10:20:07 PMFeb 24, 2014
[Center Freq 5.510000000 GHz | #hvg Type: RMS TRACE[1723 4 5 6 Frequency
PNO: Fast o T1rig:Free Run TYRE|A Mt
I IFGain:Low #Atten: 30 dB DETIA P NNMN
Mkr1 5.511 35 GHzZ AU TLIER
10dBidiv__Ref 20.00 dBm 10.90 dBm
og

1
180 W-@ﬁ.w%m\m\-«ww "MNUMAW.?L"MMWMWMW CenterFreq
0.0o0 LA — 5510000000 GHz

-10.0 f \
] sl w
i | StartFreq
A= — | 5.485000000 GHz
-4n 0 ek
500
500 StopFreq
S 5.635000000 GHz
|Center 5.51000 GHz Span 50.00 MHz CF Step
#VBW 3.0 MHz Sweep 1.00 ms (1001 pts) 5.000000 MHz
| [+ | FONCTION [ FUNC ™ FONC T E Auto Man
551136 GHz 10.80 dBm
5.496 05 GHz 0.15 dBm
Freq Offset
0Hz
MSG STATUS
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6. Radiated Emission

6.1. Test Equipment

The following test equipments are used during the radiated emission test:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
Site #3 X Loop Antenna Teseq HLA6120/26739 Jul., 2013
X |Bilog Antenna Schaffner Chase |[CBL6112B/2673 Sep., 2013
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2013
X |[Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2013
X  |Pre-Amplifier QTK QTK-AMP-03 / 0003 May, 2013
X |Pre-Amplifier QTK AP-180C / CHM_0906076 Sep., 2013
X . AMF-4D-180400-45-6P/

Pre-Amplifier MITEQ 925975 Mar., 2014
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2013
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2013
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2014

X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A

X |Coaxial Switch Anritsu MP59B/6200265729 N/A
Note: 1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to

the national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.
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6.2. Test Setup

Radiated Emission Below 1GHz

— o] .
[FRP Dome |
1mto 4m
i L
The height of broad
band antenna was
scanned from 1m to 4m.
The distance between
EUT antenna and turn table
Non-Conducted Table. . was 3m. v

|—I;I—| |F ully soldered Metal Ground || To Controller
Te§t | To Receiverl
Receiver

Radiated Emission Above 1GHz

FRP Dome

The height of broad band
or Dipole Antenna was
scanned from 1M to 4M.

The distance between

EUT

antenna and turn table

was 3M regards to the
standard adopted.

% To Receiver| | Pre-

Amplifier

ll ll
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6.3.

Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209(a) Limits
Fr?\(}lﬁscy Field strength Measurement distance
(microvolts/meter) (meter)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remarks: E field strength (dBuV/m) = 20 log E field strength (uV/m)
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6.4.

6.5.

Test Procedure

The EUT was setup according to ANSI C63.10: 2009 and tested according to FCC KDB-789033 test
procedure for compliance to FCC 47CFR 15. 407 requirements.

The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10:2009 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and
30MHz~1GHz is 120kHz and above 1GHz is IMHz.

Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

3.8 dB below 1GHz
3.9 dB above 1GHz

I+
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6.6. Test Result of Radiated Emission

Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5190MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
10380.000 12.939 37.650 50.589 -23.411 74.000
15570.000 * * * * 74.000
20760.000 * * * * 74.000
25950.000 * * * * 74.000
31140.000 * * * * 74.000
36330.000 * * * * 74.000
Average

Detector:

- * * * * 54.000
15570.000 * * * * 54.000
20760.000 * * * * 54.000
25950.000 * * * * 54.000
31140.000 * * * * 54.000
36330.000 * * * * 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AN
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5190MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Vertical
Peak Detector:
10380.000 13.796 40.450 54.246 -19.754 74.000
15570.000 * * * * 74.000
20760.000 * * * * 74.000
25950.000 * * * * 74.000
31140.000 * * * * 74.000
36330.000 * * * * 74.000
Average

Detector:
10380.000 13.796 32.150 45.946 -8.054 54.000
15570.000 * * * * 54.000
20760.000 * * * * 54.000
25950.000 * * * * 54.000
31140.000 * * * * 54.000
36330.000 * * * * 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AR I

Page: 55 of 93



E4 QuieTek Report No. 1420159R-RFUSPO6V00

Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (5230MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
10460.000 13.508 36.590 50.098 -23.902 74.000
15690.000 * * * * 74.000
20920.000 * * * * 74.000
26150.000 * * * * 74.000
31380.000 * * * * 74.000
36610.000 * * * * 74.000
Average
Detector:

- * * * * 54.000
15690.000 * * * * 54.000
20920.000 * * * * 54.000
26150.000 * * * * 54.000
31380.000 * * * * 54.000
36610.000 * * * * 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5230MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Vertical
Peak Detector:
10460.000 14.433 40.290 54.723 -19.277 74.000
15690.000 * * * * 74.000
20920.000 * * * * 74.000
26150.000 * * * * 74.000
31380.000 * * * * 74.000
36610.000 * * * * 74.000
Average

Detector:
10460.000 14.433 33.090 47.523 -6.477 54.000
15690.000 * * * * 54.000
20920.000 * * * * 54.000
26150.000 * * * * 54.000
31380.000 * * * * 54.000
36610.000 * * * * 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (5270MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
10540.000 14.151 37.050 51.200 -22.800 74.000
15810.000 * * * * 74.000
21080.000 * * * * 74.000
26350.000 * * * * 74.000
31620.000 * * * * 74.000
36890.000 * * * * 74.000
Average
Detector:

- * * * * 54.000
15810.000 * * * * 54.000
21080.000 * * * * 54.000
26350.000 * * * * 54.000
31620.000 * * * * 54.000
36890.000 * * * * 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5270MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Vertical
Peak Detector:
10540.000 14.829 40.590 55.418 -18.582 74.000
15810.000 * * * * 74.000
21080.000 * * * * 74.000
26350.000 * * * * 74.000
31620.000 * * * * 74.000
36890.000 * * * * 74.000
Average

Detector:
10540.000 14.829 33.590 48.418 -5.582 54.000
15810.000 * * * * 54.000
21080.000 * * * * 54.000
26350.000 * * * * 54.000
31620.000 * * * * 54.000
36890.000 * * * * 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (5310MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
10620.000 14.623 37.140 51.763 -22.237 74.000
15930.000 * * * * 74.000
21240.000 * * * * 74.000
26550.000 * * * * 74.000
31860.000 * * * * 74.000
37170.000 * * * * 74.000
Average
Detector:

- * * * * 54.000
15930.000 * * * * 54.000
21240.000 * * * * 54.000
26550.000 * * * * 54.000
31860.000 * * * * 54.000
37170.000 * * * * 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5310MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Vertical
Peak Detector:
10620.000 14.970 41.150 56.120 -17.880 74.000
15930.000 * * * * 74.000
21240.000 * * * * 74.000
26550.000 * * * * 74.000
31860.000 * * * * 74.000
37170.000 * * * * 74.000
Average

Detector:
10620.000 14.970 33.540 48.510 -5.490 54.000
15930.000 * * * * 54.000
21240.000 * * * * 54.000
26550.000 * * * * 54.000
31860.000 * * * * 54.000
37170.000 * * * * 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode : Mode 1: Transmitter (5510MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level

MHz dB dBuV dBuV/m dB dBuV/m

Horizontal

Peak Detector:

11020.000 16.474 37.190 53.663 -20.337 74.000
16530.000 * * * * 74.000
22040.000 * * * * 74.000
27550.000 * * * * 74.000
33060.000 * * * * 74.000
38570.000 * * * * 74.000
Average
Detector:

- * * * * 54.000
16530.000 * * * * 54.000
22040.000 * * * * 54.000
27550.000 * * * * 54.000
33060.000 * * * * 54.000
38570.000 * * * * 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AR

Page: 62 of 93



E4 QuieTek Report No. 1420159R-RFUSPO6V00

Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5510MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Vertical

Peak Detector:

11020.000 17.224 42.150 59.374 -14.626 74.000
16530.000 * * * * 74.000
22040.000 * * * * 74.000
27550.000 * * * * 74.000
33060.000 * * * * 74.000
38570.000 * * * * 74.000
Average
Detector:
11020.000 17.224 33.450 50.674 -3.326 54.000
16530.000 * * * * 54.000
22040.000 * * * * 54.000
27550.000 * * * * 54.000
33060.000 * * * * 54.000
38570.000 * * * * 54.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode : Mode 1: Transmitter (5550MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level

MHz dB dBuV dBuV/m dB dBuV/m

Horizontal

Peak Detector:

11100.000 16.681 36.590 53.271 -20.729 74.000
16650.000 * * * * 74.000
22200.000 * * * * 74.000
27750.000 * * * * 74.000
33300.000 * * * * 74.000
38850.000 * * * * 74.000
Average
Detector:

- * * * * 54.000
16650.000 * * * * 54.000
22200.000 * * * * 54.000
27750.000 * * * * 54.000
33300.000 * * * * 54.000
38850.000 * * * * 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5550MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Vertical

Peak Detector:

11100.000 17.523 41.190 58.713 -15.287 74.000
16650.000 * * * * 74.000
22200.000 * * * * 74.000
27750.000 * * * * 74.000
33300.000 * * * * 74.000
38850.000 * * * * 74.000
Average
Detector:
11100.000 17.523 33.150 50.673 -3.327 54.000
16650.000 * * * * 54.000
22200.000 * * * * 54.000
27750.000 * * * * 54.000
33300.000 * * * * 54.000
38850.000 * * * * 54.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode : Mode 1: Transmitter (5670MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level

MHz dB dBuV dBuV/m dB dBuV/m

Horizontal

Peak Detector:

11340.000 16.408 36.590 52.997 -21.003 74.000
17010.000 * * * * 74.000
22680.000 * * * * 74.000
28350.000 * * * * 74.000
34020.000 * * * * 74.000
39690.000 * * * * 74.000
Average
Detector:

- * * * * 74.000
17010.000 * * * * 54.000
22680.000 * * * * 54.000
28350.000 * * * * 54.000
34020.000 * * * * 54.000
39690.000 * * * * 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5670MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Vertical

Peak Detector:

11340.000 17.167 41.130 58.297 -15.703 74.000
17010.000 * * * * 74.000
22680.000 * * * * 74.000
28350.000 * * * * 74.000
34020.000 * * * * 74.000
39690.000 * * * * 74.000
Average
Detector:
11340.000 17.167 32.590 49.757 -4.243 54.000
17010.000 * * * * 54.000
22680.000 * * * * 54.000
28350.000 * * * * 54.000
34020.000 * * * * 54.000
39690.000 * * * * 54.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

SN

Page: 67 of 93



E4 QuieTek Report No. 1420159R-RFUSPO6V00

Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5190MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector
247.280 -6.192 33.034 26.841 -19.159 46.000
365.620 -1.329 32.948 31.619 -14.381 46.000
470.380 1.226 32.965 34.191 -11.809 46.000
596.480 4.017 33.451 37.468 -8.532 46.000
743.920 3.326 33.367 36.693 -9.307 46.000
883.600 6.146 33.340 39.485 -6.515 46.000
Vertical
Peak Detector

109.540 -0.418 33.464 33.046 -10.454 43.500
344.280 -3.171 33.223 30.053 -15.947 46.000
538.280 0.020 33.951 33.971 -12.029 46.000
683.780 1.968 33.477 35.445 -10.555 46.000
774.960 2.337 33.498 35.835 -10.165 46.000
968.960 8.191 33.664 41.855 -12.145 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of
average detection.
The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5270MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m

Horizontal

Peak Detector

103.720 -6.751 33.588 26.836 -16.664 43.500
305.480 -2.929 33.858 30.929 -15.071 46.000
458.740 0.833 33.350 34.183 -11.817 46.000
606.180 4.666 33.953 38.619 -7.381 46.000
794.360 5.181 33.337 38.518 -7.482 46.000
986.420 7.773 34.599 42.372 -11.628 54.000
Vertical

Peak Detector

99.840 -0.021 33.321 33.300 -10.200 43.500

218.180 -8.589 34.438 25.848 -20.152 46.000

355.920 -3.488 34.166 30.678 -15.322 46.000

538.280 0.020 33.951 33.971 -12.029 46.000

753.620 3.187 33.575 36.762 -9.238 46.000

920.460 5.517 33.466 38.983 -7.017 46.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of
average detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (5550MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m

Horizontal

Peak Detector

103.720 -6.751 33.588 26.836 -16.664 43.500
297.720 -3.633 34.727 31.095 -14.905 46.000
466.500 0.794 34.461 35.254 -10.746 46.000
606.180 4.666 33.953 38.619 -7.381 46.000
771.080 4215 34.135 38.350 -7.650 46.000
937.920 6.406 35.313 41.719 -4.281 46.000
Vertical
Peak Detector
99.840 -0.021 33.321 33.300 -10.200 43.500
381.140 -1.558 33.877 32.319 -13.681 46.000
538.280 0.020 33.951 33.971 -12.029 46.000
749.740 2.510 33.675 36.185 -9.815 46.000
844.800 3.181 34.391 37.572 -8.428 46.000
937.920 6.076 35.313 41.389 -4.611 46.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of
average detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.
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7. Band Edge
7.1. Test Equipment
RF Conducted Measurement
The following test equipments are used during the band edge tests:
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013
Note:
1. All equipments are calibrated with traceable calibrations. Each calibration is
traceable to the national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.
RF Radiated Measurement:
The following test equipments are used during the band edge tests:
Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XSite # 3 Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2013
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2013
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2013
Pre-Amplifier QTK QTK-AMP-03 /0003 May, 2013
X [Pre-Amplifier QTK AP-180C / CHM_0906076 Sep., 2013
. AMF-4D-180400-45-6P/
Pre-Amplifier MITEQ 925975 Mar., 2014
X [Spectrum Analyzer Agilent E4407B / US39440758 May, 2013
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2013
X |Coaxial Cable QuieTek QTK-CABLE/ CABS Feb., 2014
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A
Note: 1. All instruments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.
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7.2. Test Setup

RF Conducted Measurement

RF Cable
EUT D:D Spectrum
Analyzer
SMA
Connector
RF Radiated Measurement:
le N|
L™ ] "
FRP Dome
The height of broad band
or Dipole Antenna was
: scanned from 1M to 4M.
The distance between
EUT antenna and turn table
. was 3M regards to the
standard adopted.
I
f o) (@)
% To Receiver| | Pre-
Amplifier

ll ll
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7.3. Limits

The provisions of Section 15.205 of this part apply to intentional radiators operating under this
section.
Radiated emissions which fall in the restricted bands, as defined in Section 15.205, must also

comply with the radiated emission limits specified in Section 15.209:

FCC Part 15 Subpart C Paragraph 15.209 Limits
Fri\?{lﬁgcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks : 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.

7.4, Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The
turn table can rotate 360 degrees to determine the position of the maximum emission level.
The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to
find the maximum emission, all of the interface cables must be manipulated according to
ANSI C63.4: 2009 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are | MHz.
The EUT was setup to ANSI C63.10, 2009; tested to DTS test procedure of FCC KDB-789033
for compliance to FCC 47CFR Subpart E requirements.

7.5. Uncertainty

+ 3.8 dB below 1GHz
+ 3.9 dB above 1GHz
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7.6. Test Result of Band Edge
Product Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter -Channel 38
RF Radiated Measurement (Horizontal):
Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. |~ ppy,) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | Result
38 (Peak) 5150.000 7.045 65.680 72.726 74.00 54.00 Pass
38 (Peak) 5199.840 7.320 104.929 112.249 -- -- Pass
38 (Average) | 5150.000 7.045 42.479 49.525 74.00 54.00 Pass
38 (Average) | 5175.801 7.144 89.615 96.760 -- -- Pass

Figure Channel 38:
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Figure Channel 38:
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LevelidBu¥ )
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2010 —|

100

0.0

5100000

Note:

AN

5110000

5120000

5130000

5140000

S5150.000

5160.000

Frequency (MHz)

, means this data is the worst emission level.

detection.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

5170.000

5180000

5190000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.

@ ok 9

5200000
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Product Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter -Channel 38
RF Radiated Measurement (Vertical):
Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 11y (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | XUl
38 (Peak) 5150.000 7.045 62.787 69.833 74.00 54.00 Pass
38 (Peak) 5175.801 7.144 101.550 108.695 -- -- Pass
38 (Average) | 5150.000 7.045 36.209 43.255 74.00 54.00 Pass
38 (Average) | 5175.962 7.148 85.731 92.879 -- -- Pass
Figure Channel 38: Vertical (Peak)
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Figure Channel 38:
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0.0
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SAENANE I e

5110000

5120000

5130000

5140000

5150000

5160.000

Frequency (MHz)

5170.000

5180000

5190000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

[T 3R L)

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.

5200000
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Product Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test [tem Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter -Channel 62
RF Radiated Measurement (Horizontal):
Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | ) (dB) (dBuV) | (dBuV/m) | (dBuV/m) | (dBuV/m) | Xesult
62 (Peak) 5322.756 7.399 100.035 107.434 -- -- Pass
62 (Peak) 5350.000 7.345 63.872 71.217 74.00 54.00 Pass
62 (Peak) 5350.962 7.352 65.599 72.952 74.00 54.00 Pass
62 (Average) | 5324.199 7.414 85.820 93.234 -- -- Pass
62 (Average) | 5350.000 7.345 40.869 48.214 74.00 54.00 Pass
Figure Channel 62: Horizontal (Peak)
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Figure Channel 62:
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Note:

A el e

5310000

5320000

5330 000

5340 000

5350.000

5360000

Frequency (MHz)

, means this data is the worst emission level.

detection.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

5370.000

5380000

5390 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

ok 9

5400 000
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Product Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmitter -Channel 62
RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 11y (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | Result

62 (Peak) 5324.038 7.413 100.070 107.482 -- -- Pass
62 (Peak) 5350.000 7.345 61.972 69.317 74.00 54.00 Pass
62 (Peak) 5350.962 7.352 64.565 71.918 74.00 54.00 Pass
62 (Average) | 5324.199 7.414 85.380 92.794 -- -- Pass
62 (Average) | 5350.000 7.345 38.909 46.254 74.00 54.00 Pass

Figure Channel 62:
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detection.
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

S400.000
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Product
Test Item
Test Site
Test Mode

RF Radiated Measurement (Horizontal):

Long Range Wireless

Band Edge Data

No.3 OATS

Mode 1: Transmitter

-Channel 102

5 x 2 HD Matrix Pro -Transmitter

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
Channel No. | =\ 1yy) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | oV
102 (Peak) 5460.000 7.494 60.798 68.292 74.00 54.00 Pass
102 (Peak) 5508.558 7.451 105.344 112.795 -- - Pass
102 (Average)| 5460.000 7.494 45.080 52.574 74.00 54.00 Pass
102 (Average)| 5495.897 7.487 90.338 97.826 -- -- Pass
Figure Channel 102: Horizontal (Peak)
1200
1100 ‘\1‘
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0.0
80.0
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& _M
5 &60.0
? 500
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200
200 -]
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gfl_D'.DDD 5420000 5430000 5440000 5450000 5450000 5470000 5480000 5490000 5500000 5510000
Frequency (MHz)
Figure Channel 102: Horizontal (Average)
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) 40.0 -]
200
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100
gqn 10000 5420 000 5430 000 5440000 5450000 5450000 5470000 5420 000 5400000 5500000 5510000
Frequency (MHz)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6.

detection.

The average measurement was not performed when the peak measured data under the limit of average
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test [tem : Band Edge Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter -Channel 102

RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result

Channel No. | =\ 1yy) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
102 (Peak) 5460.000 7.494 60.542 68.036 74.00 54.00 Pass
102 (Peak) 5503.910 7.466 104.581 112.047 -- -- Pass
102 (Average)| 5460.000 7.494 44.130 51.624 74.00 54.00 Pass
102 (Average)| 5505.673 7.460 90.378 97.839 -- -- Pass
Figure Channel 102: Vertical (Peak)
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Figure Channel 102: Vertical (Average)
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Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6.

The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test [tem : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter - Channel 110
Chain A
Test Frequency Measurement Level (20dB BW) Limit Result
(MHz) (MHz) (MHz)
5550 5569.4 <5600 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA
i RL | RF [50%  ac | | | SENSE:NT| | ALIGH AUTO | 10:30:29 PMFeb 24, 2014

[Center Freq 5.550000000 GHz Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast [0 1rig:FreeRun THPE| W1 bk
| IFGain:Low #Atten: 30 dB DET|P MMNNHN
MKr2 5.569 4 GHz Auto Tune
10 dBidiv__Ref 20.00 dBm -14.42 dBm
Log 1
169 e CenterFreq
0.00 I I B 5.550000000 GHz
-100 t2-g2 domy
=200
StartFreq
B 5.500000000 GHz
i) ki
-50.0
£00 Stop Freq
S 5.500000000 GHz
|Center 5.55000 GHz Span 100.0 MHz CF Step
Res BW 300 kHz #VYBW 1.0 MHz 10.000000 MHz
i e —— — T Auto Man
1 5.564 3 GHz 7.08 dBm
5569 4 GHz 14.42 dBm
Freq Offset
0 Hz
MSG STATUS
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Product Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter - Channel 110
Chain B
Test Frequency Measurement Level (20dB BW) Limit Result
(MHz) (MHz) (MHz)
5550 5569.50 <5600 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA

i RL | RF | 506 aC | | | SEMSE:INT| | ALIGH AUTO | 10:35:02 PMFeh 24, 2014
[Center Freq 5.550000000 GHz | Avg Type: Log-Pwr TRACE[L 2345 6 Frequency
PNO: Fast [0 1Mg:FreeRun TPE |1V btk
| IFGain:Low #Atten: 30 dB DET|P MMHNN
MKkr2 5.569 5 GHZ AlRIETITE
EggBldiv Ref 20.00 dBm -15.01 dBm
20 CenterFreq
0.00 5.550000000 GHz
-100 2 EER =l
200 — e i
'’ il StartFreq
0 5.500000000 GHz
-40.0
-50.0
E0D Stop Freq
S 5.600000000 GHz
Center 5.55000 GHz Span 100.0 MHZ CF Step
| Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 10.000000 MHz
|e [ < [ v [ FUNCTION ] FUNCTONwIDTH Auto Man
5564 3 GHz 6.98 dBm
5,569 5 GHz 15.01 dBm
Freq Offset|
0 Hz
eE— .

STATUS

Page: 81 of 93



B QuieTek

Report No. 1420159R-RFUSP06V00

Product Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter - Channel 134
Chain A
Test Frequency Measurement Level (20dB BW) Limit Result
(MHz) (MHz) (MHz)
5670 5650.60 >5650 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA

LXi | RF | 502 ac | | | SENSE:INT\ | ALIGH AUTO \11:56:26 AM Mar 03, 2014 E
[Center Freq 5.670000000 GHz | Avg Type: Log-Pwr TRACE[112345 6 requency
PHO: Fast (50 Trig: Free Run TYPE[M
| IFGain:Low #Atten: 30 dB DET|P WMMHNN
Mkr1 5.684 3 GHz AutoTune
10 dBidiv_ Ref 20.00 dBm 7.613 dBm
Log 1
¢
il e e e Center Freq|
olo e e e e 5670000000 GHz
-10.0 .2 423048
-200
I il StartFreq(|
Bl o 5620000000 GHz
-40.0
-50.0
600 Stop Freqjf
700 5.720000000 GHz
|Center $.67000 GHz Span 100.0 MHZ CF Step
Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) il
I MODE scl] ox T v ] FUNCTION FUNCTION WIDTH FUNCTION VALLE Auto Man
A N[1]F 5.684 3 GHz 7.613 dBm
2N |11 f 56506 GHz -15.342 dBm
3
yl Freq Offset
5 0 Hz
6
Fi
8
9
10
11
12
MSG STATUS
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Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test [tem : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter - Channel 134
Chain B
Test Frequency Measurement Level (20dB BW) Limit Result
(MHz) (MHz) (MHz)
5670 5650.60 >5650 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA

(7 | RF |soe  ac | | | SENSE:INT] | ALITGRNAUTO [11:55:42 &M Mar 03, 2014
[Center Freq 5.670000000 GHz | Avg Type: Log-Pwr macElog4se|  Frequency
PNO: Fast g0 Trig: Free Run THPE| M bkttt
| IFGain:Low #Atten: 30 dB DETIE DM
MKr1 5.684 3 GHz SIS
10 dBidiv  Ref 20.00 dBm 6.51 dBm
Log 1
e ’ i Center Freqj
0.00 2 s e 5.670000000 GHz
100 — - ~tssoem]
200 A
0o oy StartFreq(|
ML 5.620000000 GHz
-40.0
-50.0
600 Stop Freq|
700 5.720000000 GHz
|Center 5.67000 GHz Span 100.0 MHZ CF Step
Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 00000 Mz
| [ v [ FUNCTon | FUNCTIONWIDTH UNCTION VAL Auto Man
5684 3 GHz 6511 dBm
2l N [1]f 5.650 6 GHz -15.352 dBm
3
) Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG STATUS
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Product Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test [tem Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmitter - Channel 102

RF Radiated Measurement:

Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Horizontal| 5460.000 18.275 -69.000 -50.725 -23.725 -27.000 Pass
Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Vertical | 5460.000 19.288 -68.500 -49.212 -22.212 -27.000 Pass
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Product Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test [tem Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmitter - Channel 134

RF Radiated Measurement:

Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Horizontal| 5725.000 18.649 -68.330 -49.681 -22.681 -27.000 Pass
Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Vertical | 5725.000 19.372 -68.890 -49.518 -22.518 -27.000 Pass
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G4 QuieTek
8. Frequency Stability
8.1. Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note:
All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

1.
national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.

8.2. Test Setup

Power Meter

-
W ey O

ooo
[0)=1=1=mu

Temperature
] Chamber

Power Supply

8.3. Limits
Manufactures of U-NII devices are responsible for ensuring frequency stability such that an emission

is maintained within the band of operation under all conditions of normal operation as specified

8.4. Test Procedure
The EUT was setup to ANSI C63.10: 2009; tested to DTS test procedure of FCC KDB-789033

for compliance to FCC 47CFR Subpart E requirements.

8.5. Uncertainty

+ 150 Hz
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8.6. Test Result of Frequency Stability

Product : Long Range Wireless 5 x 2 HD Matrix Pro -Transmitter
Test [tem : Frequency Stability
Test Site : Temperature Chamber
Test Mode Carrier Wave
Chain A
Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| A\F (MHz)
38 5190.0000 5190.0043 -0.0043
46 5230.0000 5230.0069 -0.0069
54 5270.0000 5270.0081 -0.0081
Tnom (20) °C  |Vnom (120)V 62 5310.0000 5310.0058 -0.0058
102 5510.0000 5510.0102 -0.0102
110 5550.0000 5550.0100 -0.0100
134 5670.0000 5670.0082 -0.0082
Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
38 5190.0000 5190.0040 -0.0040
46 5230.0000 5230.0070 -0.0070
54 5270.0000 5270.0079 -0.0079
Tnom (50) °C  |Vnom (138)V 62 5310.0000 5310.0088 -0.0088
102 5510.0000 5510.0069 -0.0069
110 5550.0000 5550.0100 -0.0100
134 5670.0000 5670.0081 -0.0081
Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
38 5190.0000 5190.0077 -0.0077
46 5230.0000 5230.0074 -0.0074
54 5270.0000 5270.0092 -0.0092
Tnom (50) °C  [Vnom (93.5)V 62 5310.0000 5310.0061 -0.0061
102 5510.0000 5510.0079 -0.0079
110 5550.0000 5550.0099 -0.0099
134 5670.0000 5670.0088 -0.0088
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Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
38 5190.0000 5190.0078 -0.0078
46 5230.0000 5230.0077 -0.0077
54 5270.0000 5270.0093 -0.0093
Tnom (0) °C  |Vnom (126.5)V 62 5310.0000 5310.0097 -0.0097
102 5510.0000 5510.0074 -0.0074
110 5550.0000 5550.0088 -0.0088
134 5670.0000 5670.0084 -0.0084
Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
38 5190.0000 5190.0078 -0.0078
46 5230.0000 5230.0077 -0.0077
54 5270.0000 5270.0093 -0.0093
Tnom (0) °C  |Vnom (102)V 62 5310.0000 5310.0097 -0.0097
102 5510.0000 5510.0074 -0.0074
110 5550.0000 5550.0088 -0.0088
134 5670.0000 5670.0084 -0.0084
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Chain B
Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
38 5190.0000 5190.0040 -0.0040
46 5230.0000 5230.0067 -0.0067
54 5270.0000 5270.0077 -0.0077
Tnom (20) °C  |Vnom (120)V 62 5310.0000 5310.0057 -0.0057
102 5510.0000 5510.0100 -0.0100
110 5550.0000 5550.0098 -0.0098
134 5670.0000 5670.0080 -0.0080
Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
38 5190.0000 5190.0041 -0.0041
46 5230.0000 5230.0069 -0.0069
54 5270.0000 5270.0073 -0.0073
Tnom (50) °C  |Vnom (138)V 62 5310.0000 5310.0080 -0.0080
102 5510.0000 5510.0061 -0.0061
110 5550.0000 5550.0097 -0.0097
134 5670.0000 5670.0080 -0.0080
Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
38 5190.0000 5190.0074 -0.0074
46 5230.0000 5230.0070 -0.0070
54 5270.0000 5270.0090 -0.0090
Tnom (50) °C |Vnom (93.5)V 62 5310.0000 5310.0060 -0.0060
102 5510.0000 5510.0077 -0.0077
110 5550.0000 5550.0097 -0.0097
134 5670.0000 5670.0087 -0.0087
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Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
38 5190.0000 5190.0077 -0.0077
46 5230.0000 5230.0077 -0.0077
54 5270.0000 5270.0090 -0.0090
Tnom (0) °C  [Vnom (126.5)V 62 5310.0000 5310.0094 -0.0094
102 5510.0000 5510.0071 -0.0071
110 5550.0000 5550.0087 -0.0087
134 5670.0000 5670.0083 -0.0083
Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
38 5190.0000 5190.0075 -0.0075
46 5230.0000 5230.0080 -0.0080
54 5270.0000 5270.0089 -0.0089
Tnom (0) °C  |Vnom (102)V 62 5310.0000 5310.0090 -0.0090
102 5510.0000 5510.0066 -0.0066
110 5550.0000 5550.0074 -0.0074
134 5670.0000 5670.0077 -0.0077
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9. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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