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I I Report No.: FR501504AC

SPORTON LABS.

Project No: CB10412322
1. VERIFICATION OF COMPLIANCE

Product Name : 802.11a/b/g/n/ac Wireless Router
Brand Name : CISCO
ModelNo. :  MX65W-HW
Applicant :  Cisco Systems, Inc.
Test Rule Part(s) : 47 CFRFCC Part 15 Subpart E § 15.407

Sporton International as requested by the applicant to evaluate the EMC performance of the product
sample received on Oct. 21, 2015 would like to declare that the tested sample has been evaluated and
found to be in compliance with the tested rule parts. The data recorded as well as the test configuration

specified is frue and accurate for showing the sample’s EMC nature.

- Sam Chen
SPORTON INTERNATIONAL INC.

Report Format Version: Rev. 02 Page No. - 1 of 269
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2. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 15 Subpart E
Part Rule Section Description of Test Result Under Limit
4.1 15.207 AC Power Line Conducted Emissions Complies 10.84 dB
4o 15.407(a) 26dB Spectrum Bandwidth and 99% Occupied Complies )
Bandwidth

4.3 15.407(e) 6dB Spectrum Bandwidth Complies -

4.4 | 15.407(q) Maximum Conducted Output Power Complies 2.10dB
4.5 15.407(q) Power Spectral Density Complies 1.87 dB
4.6 | 15.407(b) Radiated Emissions Complies 3.29 dB
4.7 15.407(b) Band Edge Emissions Complies 0.08 dB
4.8 15.407(Q) Frequency Stability Complies -

4.9 15.203 Antenna Requirements Complies -

Report Format Version: Rev. 02 Page No. - 2 of 269
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3. GENERAL INFORMATION
3.1. Product Details

ltems Description

Product Type WLAN (1TX/2TX, 1RX/2RX)

Radio Type Intentional Transceiver

Power Type From power adapter

Modulation IEEE 802.11a: OFDM
IEEE 802.11n/ac: see the below table

Data Modulation IEEE 802.11a/n: OFDM (BPSK / QPSK / 16QAM / 64QAM)
IEEE 802.11ac: OFDM (BPSK / QPSK / 16QAM / 64QAM / 256QAM)

Data Rate (Mbps) IEEE 802.110: OFDM (6/9/12/18/24/36/48/54)
IEEE 802.11n/ac: see the below table

Frequency Range 5250 ~ 5350MHz / 5470 ~ 5725MHz

Channel Number 13 for 20MHz bandwidth; 6 for 40MHz bandwidth

3 for 80MHz bandwidth

Channel Band Width (99%) <For 1TX>

Band 2:

IEEE 802.11a: 17.02 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 17.97 MHz
IEEE 802.11ac MCSO/Nss1 (VHT40): 37.05 MHz
IEEE 802.11ac MCS0O/Nss1 (VHT80): 75.83 MHz
Band 3:

IEEE 802.11a: 17.11 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 18.06 MHz
IEEE 802.11ac MCS0/Nss1 (VHT40): 37.05 MHz
IEEE 802.11ac MCS0O/Nss1 (VHT80): 76.12 MHz
<For 2TX>

Band 2:

IEEE 802.11a: 17.02 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 18.06 MHz
IEEE 802.11ac MCS0/Nss1 (VHT40): 37.04 MHz
IEEE 802.11ac MCS0O/Nss1 (VHT80): 75.83 MHz
Band 3:

IEEE 802.11a: 17.10 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 17.97 MHz
IEEE 802.11ac MCSO/Nss1 (VHT40): 37.04 MHz
IEEE 802.11ac MCS0/Nss1 (VHT80): 75.83 MHz

Report Format Version: Rev. 02 Page No. - 3 of 269
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Maximum Conducted Output
Power

<For 1TX>

Band 2:

IEEE 802.11a: 18.91 dBm

IEEE 802.11ac MCSO0/Nss1 (VHT20):
IEEE 802.11ac MCSO/Nss1 (VHT40):
IEEE 802.11ac MCSO0/Nss1 (VHT80):
Band 3:

IEEE 802.11a: 18.73 dBm

IEEE 802.11ac MCSO0/Nss1 (VHT20):
IEEE 802.11ac MCSO/Nss1 (VHT40):
IEEE 802.11ac MCSO0/Nss1 (VHT80):
<For 2TX>

Band 2:

IEEE 802.11a: 21.88 dBm

IEEE 802.11ac MCS0/Nss1 (VHT20):
IEEE 802.11ac MCSO0/Nss1 (VHT40):
IEEE 802.11ac MCSO0/Nss1 (VHT80):
Band 3:

IEEE 802.11a: 21.75 dBm

IEEE 802.11ac MCSO0/Nss1 (VHT20):
IEEE 802.11ac MCSO0/Nss1 (VHT40):
IEEE 802.11ac MCSO0/Nss1 (VHT80):

18.86 dBm
18.86 dBm
17.12 dBm

18.86 dBm
18.91 dBm
18.21 dBm

21.88 dBm
21.53 dBm
20.31 dBm

21.63 dBm
21.66 dBm
19.46 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3

Note: The MIMO transmission mode is correlated.

ltems

Description

Communication Mode

IP Based (Load Based)

Frame Based

TPC Function

With TPC

Without TPC

Weather Band (5600~5650MHz)

With 5600~5650MHz

Without 5600~5650MHz

Beamforming Function

L OIX|X

With beamforming

XX O

Without beamforming

Report Format Version: Rev. 02
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3.2.

Antenna and Band width

Antenna Single (TX) Two (TX)
Band width Mode 20 MHz 40 MHz 20 MHz 40 MHz
IEEE 802.11a \ X \' X
IEEE 802.11n \ \ \ \"
IEEE 802.11ac \" \ \" \"
IEEE 11n/ac Spec.
Protocol Number of Data Rate / MCS
Transmit Chains (NTX)
802.11n (HT20) 1,2 MCS0-7, MCS0-15
802.11n (HT40) 1,2 MCS0-7, MCS0-15
802.11ac (VHT20) 1,2 MCS 0-9/Nss1, MCS 0-9/Nss1-2
802.11ac (VHT40) 1,2 MCS 0-9/Nss1, MCS 0-9/Nss1-2
802.11ac (VHT80) 1,2 MCS 0-9/Nss1, MCS 0-9/Nss1-2

Note 1: IEEE Std. 802.11n modulation consists of HT20 and HT40 (HT: High Throughput).
Then EUT supports HT20 and HT40.

Note 2: IEEE Std. 802.11ac modulation consists of VHT20, VHT40, VHT80 and VHT160 (VHT: Very High
Throughput). Then EUT supports VHT20, VHT40, VHT80 in 5GHz.

Note 3: Modulation modes consist of below configuration:
HT20/HT40: IEEE 802.11n, VHT20/VHT40: IEEE 802.11ac

Accessories
Power Brand Model Rating
INPUT: 100-240V~2A 50-60Hz
Adapter CIsCO MA-PWR-90WAC
OUTPUT: 54V, 1.67A

Report Format Version: Rev. 02
FCC ID: UDX-60047015

Page No.
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3.3. Table for Filed Antenna

Ant. Brand P/N Antenna Type Connector
1 Grand-Tek 1034G00000050 Dipole Ant. Reversed-SMA
2 Grand-Tek 1034G00000050 Dipole Ant. Reversed-SMA
Antenna Gain (dBi) Composite Gain (dBi)
TX Function
2.4GHz 5GHz 2.4GHz 5GHz
1 2.6 3.3 - -
2 - - 2.0 3.3

Note: The EUT has two antennas.
<For 2.4GHz Band>
For IEEE 802.11b/g/n/ac mode < 1TX/1RX>:
Only Chain 1 can be used as transmitting antenna and receiving antenna.
For IEEE 802.11b/g/n/ac mode <2TX/2RX>:
Chain T and Chain 2 will transmit/receive the same signal simultaneously.
Chain T and Chain 2 can be used as fransmitting/receiving antennas.
<For 5GHz Band >
For IEEE 802.11a/n/ac mode <1TX/1RX>:
Only Chain 1 can be used as transmitting antenna and receiving antenna.
For IEEE 802.11a/n/ac mode <2TX/2RX>:
Chain T and Chain 2 will fransmit/receive the same signal simultaneously.

Chain T and Chain 2 can be used as fransmitting/receiving antennas.

Ant. 1
Ant. 2 (Connect to Chain 1 for 2.4GHz and
(Connect to Chain 2 for 2.4GHz connect to Chain 2 for 5GHz)
and connect to Chain 1 for 5GHz)
Report Format Version: Rev. 02 Page No. - 6 0f 269
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3.4. Table for Carrier Frequencies

There are three bandwidth systems.

For 20MHz bandwidth systems, use Channel 52, 56, 60, 64, 100, 104, 108, 112, 116, 132, 136, 140, 144.
For 40MHz bandwidth systems, use Channel 54, 62, 102, 110, 134, 142.

For 80MHz bandwidth systems, use Channel 58, 106, 138.

Frequency Band Channel No. Frequency Channel No. Frequency
52 5260 MHz 60 5300 MHz
5250~5350 MHz 54 5270 MHz 62 5310 MHz
Band 2 56 5280 MHz 64 5320 MHz
58 5290 MHz - -
100 5500 MHz 132 5660 MHz
102 5510 MHz 134 5670 MHz
104 5520 MHz 136 5680 MHz
5470~5725 MHz 106 5530 MHz 138 5690 MHz
Band 3 108 5540 MHz 140 5700 MHz
110 5550 MHz 142 5710 MHz
112 5560 MHz 144 5720 MHz
116 5580 MHz - -
Report Format Version: Rev. 02 PageNo.  :7o0f 269
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3.5. Table for Test Modes

Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
shown in the table below is the worst-case rate with respect to the specific test item. Investigation has been
done on all the possible configurations for searching the worst cases. The following table is a list of the test

modes shown in this test report.

Test Items Mode Data Rate Channel X Chain
AC Power Conducted | Normal Link - - - -
Emission
Max. Conducted 11a/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 1 1
Output Power 116/140/144
11ac VHT20 Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 1 1
116/140/144
11ac VHT40 Band 2-3 | MCSO/Nss1 | 54/62/102/110 1 1
/134/142
11ac VHT80 | Band 2-3 | MCSO/Nss1 | 58/106/138 1 1
11a/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 2 142
116/140/144
11Tac VHT20 |Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 2 1+2
116/140/144
11Tac VHT40 | Band 2-3 | MCSO/Nss1 | 54/62/102/110/ 2 1+2
134/142
11Tac VHT80 |Band 2-3 | MCSO/Nss1 | 58/106/138 2 1+2
Power Spectral 11a/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 1 1
Density 116/140/144
11Tac VHT20 |Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 1 1
116/140/144
11ac VHT40 | Band 2-3 | MCSO/Nss1 | 54/62/102/110/ 1 1
134/142
11ac VHT80 | Band 2-3 | MCSO/Nss1 | 58/106/138 1 1
11a/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 2 1+2
116/140/144
11ac VHT20 Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 2 1+2
116/140/144
11ac VHT40 Band 2-3 | MCSO/Nss1 | 54/62/102/110/ 2 1+2
134/142
Report Format Version: Rev. 02 PageNo.  : 8 of 269
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11ac VHT80 |Band 2-3 | MCSO/Nss1 | 58/106/138 2 1+2
26dB Spectrum 110/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 1 1
Bandwidth 116/140/144
99% Occupied 11ac VHT20 | Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 1 1
Bandwidth 116/140/144
Measurement 11ac VHT40 | Band 2-3 | MCSO/Nss1 | 54/62/102/110/134 |1 1
/142
11ac VHT80 | Band 2-3 | MCSO/Nss1 | 58/106/138 1 1
11a/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 2 1+2
116/140/144
11ac VHT20 | Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 2 142
116/140/144
11ac VHT40 | Band 2-3 | MCSO/Nss1 | 54/62/102/110/ 2 142
134/142
11ac VHT80 | Band 2-3 | MCSO/Nss1 | 58/106/138 2 142
6dB Spectrum 11a/BPSK Band 4 6Mbps 144 1 1
Bandwidth 11ac VHT20 | Band 4 MCSO/Nss1 | 144 1 1
Measurement 11Tac VHT40 |Band 4 MCSO/Nss1 | 142 1 1
11ac VHT80 |Band 4 MCSO/Nss1 | 138 1 1
11a/BPSK Band 4 6Mbps 144 2 1+2
11ac VHT20 |Band 4 MCSO/Nss1 | 144 2 1+2
11Tac VHT40 |Band 4 MCSO/Nss1 | 142 2 1+2
11ac VHT80 |Band 4 MCSO/Nss1 | 138 2 142
Radiated Emission Normal Link - - - -
Below 1GHz
Radiated Emission 11a/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 1 1
Above 1GHz 116/140/144
11ac VHT20 | Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 1 1
116/140/144
11ac VHT40 | Band 2-3 | MCSO/Nss1 | 54/62/102/110/ 1 1
134/142
11ac VHT80 | Band 2-3 | MCSO/Nss1 | 58/106/138 1 1
11a/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 2 142
116/140/144
11Tac VHT20 |Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 2 142
116/140/144
Report Format Version: Rev. 02 Page No. - 9 of 269
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11Tac VHT40 | Band 2-3 | MCSO/Nss1 | 54/62/102/110/ 1+2
134/142

11Tac VHT80 |Band 2-3 | MCSO/Nss1 | 58/106/138 1+2

Band Edge Emission 11a/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 1

116/140/144

11ac VHT20 |Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 1
116/140/144

11ac VHT40 | Band 2-3 | MCSO/Nss1 | 54/62/102/110/ 1
134/142

11ac VHT80 |Band 2-3 | MCSO/Nss1 | 58/106/138 1

11a/BPSK Band 2-3 | 6Mbps 52/60/64/100/ 1+2
116/140/144

11ac VHT20 Band 2-3 | MCSO/Nss1 | 52/60/64/100/ 1+2
116/140/144

11ac VHT40 Band 2-3 | MCSO/Nss1 | 54/62/102/110/ 1+2
134/142

11ac VHT80 | Band 2-3 | MCSO/Nss1 | 58/106/138 142

Frequency Stability 20 MHz Band 2-3 | - 60/116 2
40 MHz Band 2-3 |- 62/110 2
80 MHz Band 2-3 |- 58/106 2

Note 1: VHT20/VHT40 covers HT20/HT40, due to same modulation. The power setting for 802.11n HT20 and
HT40 are the same or lower than 802.11ac VHT20 and VHT40.

Note 2: The test configuration and test modes written in this test report are designated by the applicant.

The following test modes were performed for all tests:

For Conducted Emission test:

Mode 1. Norman Link

For Radiated Emission test <Below 1GHz>:

Mode 1. Norman Link - Place EUT in Y axis

Mode 2. Norman Link - Place EUT in Z axis

Mode 2 is the worst case, so it was selected to record in this test report.

For Radiated Emission test <Above 1GHz>:

The EUT can be placed in Y-axis and Z-axis. After evaluating, Z-axis were the worst cases, so they're

recorded in this report

Report Format Version: Rev. 02
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For Co-location MPE and Radiated Emission Co-location Test:

The EUT could be applied with 2.4GHz WLAN function and 5GHz WLAN function; therefore Co-location
Maximum Permissible Exposure (Please refer to FASO1504AB) and Radiated Emission Co-location (please
refer to Appendix B) tests are added for simultaneously transmit between 2.4GHz WLAN function and 5GHz
WLAN function.

3.6. Table for Testing Locations
Test Site Location
Address: No.8, Lane 724, Bo-ai St., Jhubei City, Hsinchu County 302, Taiwan, R.O.C.
TEL: 886-3-656-9065
FAX: 886-3-656-9085
Test Site No. Site Category Location FCC Reg. No. IC File No. VCCI Reg. No
03CHO1-CB SAC Hsin Chu 262045 IC 4086D -
COO01-CB Conduction Hsin Chu 262045 IC 4086D -
THO1-CB OVEN Room Hsin Chu - - -
Open Area Test Site (OATS); Semi Anechoic Chamber (SAC).
3.7. Table for Supporting Units
For Test Site No: CO01-CB
Support Unit Brand Model FCCID
NB*6 DELL E6430 DoC
PoE PD Simulator
(Terminal System) NA Ppe-16 NA
Flash disk Silicon I-Series DoC
For Test Site No: 03CHO1-CB
Support Unit Brand Model FCC ID
NB*5 DELL E4300 DoC
NB Apple Mac Book DoC
PoE PD Simulator
(Terminal System) NA PDS-16 NA
Flash disk Silicon Touch 835 DoC
For Test Site No: THO1-CB
Support Unit Brand Model FCCID
NB DELL E4300 DoC
Report Format Version: Rev. 02 PageNo.  : 11 of 269
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3.8. Table for Parameters of Test Software Setting
During testing, Channel and Power Controlling Software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of RF
output power expected by the customer and is going to be fixed on the firmware of the final end product.
<For 17X>
Test Software Version Mtool 2.0.1.0
Test Frequency (MHz)
Mode NCB: 20MHz
5260 MHz | 5300 MHz | 5320 MHz | 5500 MHz | 5580 MHz | 5700 MHz | 5720MHz
802.11a 74 74 74 74 74 74 73
802.11ac MCSO/Nss1 VHT20 74 73 73 74 74 74 73
Mode NCB: 40MHz
802.11ac MCSO/Nss1 VHT40 5270 MHz | 5310 MHz | 5510 MHz | 5550 MHz | 5670 MHz | 5710MHz
76 76 76 76 76 75
Mode NCB: 80MHz
802.11ac MCSO/Nss1 VHT80 5290 MHz 5530 MHz 5690 MHz
69 73 74
<For 21X>
Test Software Version Mtool 2.0.1.0
Test Frequency (MHz)
Mode NCB: 20MHz
5260 MHz | 5300 MHz | 5320 MHz | 5500 MHz | 5580 MHz | 5700 MHz | 5720MHz
802.11a 73 73 73 73 73 72 73
802.11ac MCSO/Nss1 VHT20 73 73 73 73 73 73 73
Mode NCB: 40MHz
802.11ac MCSO/Nss1 VHT40 5270 MHz | 5310 MHz | 5510 MHz | 5550 MHz | 5670 MHz | 5710MHz
75 72 70 76 76 76
Mode NCB: 80MHz
802.11ac MCSO/Nss1 VHT80 5290 MHz 5530 MHz 5690 MHz
69 66 75
3.9. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.
Report Format Version: Rev. 02 Page No. + 12 of 269
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3.10.Duty Cycle

<For 11X>
On Time | On+Off Time | Duty Cycle | Duty Factor | 1/T Minimum VBW
vioae (ms) (ms) %) () (kH2)
802.11a 2.040 2.090 97.61% 0.11 0.49
802.1Tac MCSO/Nss1 VHT20 1.910 1.950 97.95% 0.09 0.52
802.11ac MCS0/Nss1 VHT40 0.906 0.966 93.79% 0.28 1.10
802.11ac MCSO0/Nss1 VHT80 0.420 0.486 86.42% 0.63 2.38
<For 2TX>
. On Time | On+Off Time | Duty Cycle | Duty Factor | 1/T Minimum VBW
(ms) (ms) (%) (dB) (kHz)
802.11a 2.100 2.140 98.13% 0.08 0.01
802.1Tac MCSO/Nss1 VHT20 1.900 1.910 99.48% 0.02 0.01
802.1Tac MCSO/Nss1 VHT40 0.912 0.972 93.83% 0.28 1.10
802.11ac MCS0/Nss1 VHT80 0.464 0.488 95.08% 0.22 2.16
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Report No.: FR501504AC

3.11.Test Configurations
3.11.1. AC Power Line Conduction Emissions Test Configuration

Load
AC main I

. | .
L
U5B Load |

EUT

[0}

I
|
LANZ NB ;I PoE PD1 NB
— 7 -
PoE
o (Terminal System)
L&N1 NB ZAGNE SG NB PoE PD2 NB Smnarye
Item Connection Shielded Length
1 Power cable No 3.8m
2 RJ-45 cable*8 No 1.5m
3 RJ-45 cable No 10m
4 RJ-45 cable No 10m
5 RJ-45 cable No 10m
6 RJ-45 cable No 10m
7 RJ-45 cable No 1.5m
8 RJ-45 cable No 1.5m
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Report No.: FR501504AC

3.11.2. Radiation Emissions Test Configuration

Test Configuration: 30MHz~1GHz

Load
AC mEi'ln 3
1
6
I
| USBE Load EUT
oy
oy
oy
4 b
b
by
o
o
oy
T - I
I |
] 1
1 |
I |
‘Qk Q\ POE PD1 NB
T
PoE
LAN1 NB LANZ NB 2 4G NBE 5G NB . (Terminal System)
PoE PD2 NB
Item Connection Shielded Length

1 Power cable No 3.8m

2 RJ-45 cable*8 No 1.5m

3 RJ-45 cable No 10m

4 RJ-45 cable No 10m

5 RJ-45 cable No 1.5m

6 RJ-45 cable No 1.5m

7 RJ-45 cable No Tm

8 RJ-45 cable No Tm
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Report No.: FR501504AC

SPORTON LAB.

Test Configuration: above 1GHz

AC MAIR
1
EUT
Z
NBE
Item Connection Shielded Length(m)
1 Power cable No 3.8m
2 RJ-45 cable No 10m
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Report No.: FR501504AC

4. TEST RESULT

4.1. AC Power Line Conducted Emissions Measurement

4.1.1. Limit

For this product that is designed to connect to the AC power line, the radio frequency voltage that is

conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30

MHz shall not exceed below limits table.

Frequency (MHz) QP Limit (dBuV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

4.1.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the receiver.

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

4.1.3. Test Procedures

1. Configure the EUT according to ANSI C63.10. The EUT or host of EUT has to be placed 0.4 meter far

from the conducting wall of the shielding room and at least 80 centimeters from any other

grounded conducting surface.

2. Connect EUT or host of EUT to the power mains through a line impedance stabilization network (LISN).

All the support units are connected to the other LISNs. The LISN should provide 50uH/500hms

coupling impedance.

4. The frequency range from 150 kHz to 30 MHz was searched.

Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold

Mode.

6. The measurement has to be done between each power line and ground at the power terminal.

Report Format Version: Rev. 02
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Report No.: FR501504AC

4.1.4. Test Setup Layout

4.1.5.

4.1.6.

cm
— —d 5 Hon-conductive Table
1 11 1.5x1m
1
1
i ; e

) -
s | Pt SF
| ] r
F A
6 d - 4
1 .
LA T | (R
l | y ] 1 e { 1
i ]
\ d0cm
1 4
T Q,? 2
=4 K
/ \f/’ 3.3 | |
1 1 341
— 33 I d
e 3 + Mem
.~ }/ Conducting Ground Plane
\ Extends At Least 0.5m
bt Bevonid EUT System Footprint

LISH LISH
-—]
K — 3.2

Bonded To Ground Plane

LEGEND:

(1) Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

(2) /O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length shall
not exceed 1 m.

(3) EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50 Q. LISN
can be placed on top of, or immediately beneath, reference ground plane.

(3.1) All other equipment powered from additional LISN(S).

(3.2) Multiple outlet strip can be used for multiple power cords of non-EUT equipment.

(3.3) LISN at least 80 cm from nearest part of EUT chassis.

(4) Cables of hand-operated devices, such as keyboards, mice, etc., shall be placed as for normal use.
(5) Non-EUT components of EUT system being tested.

(6) Rear of EUT, including peripherals, shall all be aligned and flush with rear of tabletop.

(7) Rear of tabletop shall be 40 cm removed from a vertical conducting plane that is bonded to the

ground plane.

Test Deviation

There is no deviation with the original standard.
EUT Operation during Test

The EUT was placed on the test table and programmed in normal function.
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Report No.: FR501504AC

4.1.7. Results of AC Power Line Conducted Emissions Measurement

Temperature 25°C Humidity 58%
Test Engineer Parody Lin Phase Line
Configuration Normal Link

lowl@n D 20151201 Tme 110128

CISPR 22_B QP

50} CISPR22 B AV

400y
20
10— — I N
00.1 50.2 0.5 . 1 2 5 - 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark
MHz dBuV dB dBuV  dBuV dB dB
1 ©8.2455 27.73 -24.18 51.91 17.77 9.93 .83 LINE Average
2 B.2455 39.54 -22.37 61.91 29.58 9.93 .83 LINE QP
3 B8.4282 36.45 -18.84 47.29 26.43 9.93 .84 LINE Average
4 B.4282 38.87 -19.22 57.29 28.18 9.93 8.84 LINE QP
5 8.7198 33.97 -12.83 4o.80 23.98 9.95 g8.84 LINE Average
6 B.7198 35.63 -28.37 56.80 25.64 9.95 .84 LINE QP
7 2.6360 11.71 -34.29 46.80 1.66 18.08 ©.85 LINE Average
8 2.6360 17.81 -38.99 56.80 6£.96 18.08 ©.85 LINE QP
9 6.8776 12.22 -37.78 5@.80 1.99 18.11 8.12 LINE Average
18 6.8776 17.43 -42.57 68.80 7.20 18.11 B8.12 LINE QP
11 15.8854 32.28 -17.72 58.88 21.67 18.35 .26 LINE Average
12 15.8854 37.64 -22.36 68.08 27.83 10.35 B.26 LINE QP
13 24.7984 38.80 -19.20 58.98 19.97 168.56 8.27 LINE Average
14 24.7984 35.42 -24.58 68.08 24.59 18.56 .27 LINE QP
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Temperature 25°C Humidity 58%
Test Engineer Parody Lin Phase Neutral
Configuration Normal Link
80L-:e!.ref (dBuV) Date: 2015-12-01 Time: 10:53:29
TQ N S S IS SN W — - — S B ——
S
‘_h"“"'—h..
sol CISPR22 B AV
ao b
30
20,
10
09.1 50.2 0.5 1 2 5 10 20 30
Frequency {MHz})
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark
MHz  dBuV dB  dBuV  dBuV dB dB
1 @.2481 28.20 -23.62 51.82 18.38 9.79 ©.83 NEUTRAL Average
2 8.2481 39.44 -22.38 61.82 29.62 9.79 B8.83 NEUTRAL QP
3 8.4268 29.18 -18.23 47.33 19.27 9.79 8.84 NEUTRAL Average
4 @.4268 35.50 -21.83 57.33 25.67 9.79 ©.84 NEUTRAL QP
5 8.7198 38.42 -15.58 46.80 208.58 9.80 ©.84 NEUTRAL Average
b B.7198 32.54 -23.46 56.88 22.79 9.80 ©.94 NEUTRAL QP
7 2.1668 12.27 -33.73 46.80 2.37 9.84 8.86 NEUTRAL Average
8 2.1668 16.87 -39.13 56.80 6.97 9.84 8.86 NEUTRAL QP
9 5.6234 11.47 -38.53 58.80 1.43 9.92 ©.12 NEUTRAL Average
18 5.6234 15.24 -44.76 6B8.80 5.20 9.92 8.12 NEUTRAL QP
11 14.7497 28.52 -21.48 50.00 18.16 18.10 ©.26 NEUTRAL Average
12 14.7497 33.80 -27.80 60.80 22.64 19.10 ©.26 NEUTRAL QP
Note:
Level = Read Level + LISN Factor + Cable Loss.
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4.2, 26dB Bandwidth and 99% Occupied Bandwidth Measurement

4.2.1.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

Limit

No restriction limits.

Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
26dB Bandwidth
Spectrum Parameters Setting
Aftenuation Auto

Span Frequency

> 26dB Bandwidth

RBW

Approximately 1% of the emission bandwidth

VBW VBW > RBW
Detector Peak
Trace Max Hold
Sweep Time Auto

99% Occupied Bandwidth
Spectrum Parameters Setting

Span 1.5 times to 5.0 times the OBW
RBW 1 % to 5 % of the OBW

VBW > 3 x RBW

Detector Peak

Trace Max Hold

Test Procedures

1. The transmitter was conducted to the spectrum analyzer in peak hold mode.

2. Measure the maximum width of the emission that is 26 dB down from the peak of the emission.

3. Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as

needed until the RBW/EBW ratio is approximately 1%.

4. Measurement perform conducted of each port.

Test Setup Layout

This test setup layout is the same as that shown in section 4.5.4

Test Deviation

There is no deviation with the original standard.

EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.2.7. Test Result of 26dB Bandwidth and 99% Occupied Bandwidth

FCC ID: UDX-60047015

<For 1TX>
Temperature 25°C Humidity 58%
Test Engineer Mars Lin
Mode Frequency 26dB [Ils\jl::zc;width 99% Occu(ph;ilcz)Bcndwidth
5260 MHz 20.52 16.93
5300 MHz 20.70 17.02
802114 5320 MHz 20.52 17.02
5500 MHz 20.43 16.93
5580 MHz 20.78 16.93
5700 MHz 20.78 17.11
5260 MHz 20.87 17.97
5300 MHz 21.91 17.97
802.11ac 5320 MHz 20.61 17.97
MCSO/Nss1 VHT20 5500 MHz 21.39 18.06
5580 MHz 21.22 17.97
5700 MHz 23.30 18.06
5270 MHz 46.81 36.90
802.11ac 5310 MHz 45.22 37.05
MCSO/Nss] VHT4O 5510 MHz 51.30 36.90
5550 MHz 49.86 36.90
5670 MHz 61.01 37.05
802.11ac 5290 MHz 90.14 75.83
MCSO/Nss1 VHT80 5530 MHz 88.12 76.12
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5260 MHz

Spectrum | |“é1|

Ref Level 20.00 dBm & RBW 300 kHz
j ALt 30dE  SWT 1ms @ YVBW 1MHz Mode Sweep
@ 1Pk View

M1[1] -17.34 dBm)|

5.2497391 GHz

— T ARG L B 16.931982634 MHz|
T Dl[L]\ﬁf 0.64 dB

10 dBm

D1 7.400 dBrm

o
0 dem ,} 20.5217 MHz

-10 dBm 7

o
. ———02 -18.600 dBm:

rﬂ!-""w r uuv\’h‘l,m‘l o

-30 dém oo
W LT
A‘bd‘dmﬁ“.‘fv’ b o,

v
-50 dém

-60 dBm

-70 dBm F2

CF 5.26 GHz 691 pts Span 60.0 MHz

Marker

Type | Ref | Tre | ¥-value | y-value |  Function | Function Result |
M1 | 1| 5.2407391 GHz | ~17.34 dém | | '
T1] 1] 5.2514006 GHz | -1.09 dBm | Occ Bw | 16.931982634 MHz
12| 1| 5.2684226 GHz | -0.70 dBm |
D1 M1 1 20.5217 MHz 0.64 dB

L )i ] R e
Date: 3. NOV 2015 151815

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 /5300 MHz

Spectrum | |“é1|

Ref Level 20.00 dBm & RBW 300 kHz
j ALt 30dE  SWT 1ms @ YVBW 1MHz Mode Sweep
@ 1Pk View

mMi[1] -17.69 dBm|
5.2896522 GHz
D1 8.060 dBm A [P AR B 17.018813314 MHz
'y y
§ Di[1]}s 0.09 dB
A
Diclem // 20,6957 MHz

10 dBm—

-10 dBm "\\
kbh

D2 -17.940 dBm 3 5
-20 dBm = o

AJJ’\W wW”‘wm

=30 dBm W‘M". Wr
L ag 0l kw\“”“

-50 dém

Ty

-60 dBm

-70 dBm F2

CF 5.3 GHz 691 pts Span 60.0 MHz

Marker

Type | Ref | Tre | X-value | y-value |  Function | Function Result |
M1 | 1| 5.2896522 GHz | ~17.69 dem | | '

_ 1] 5.2014006 GHz | 0.00 dém | Occ Bw | 17.018813314 MHz

12| 1| 5,3085094 GHz | -0.56 dBm |

D1 M1 1 20.6957 MHz 0.09 dB

J1 ] QL e
{ J1 J

Date: 3.NOV 2015 15:19:48
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5320 MHz

Spectrum | |“é1|

Ref Level 20.00 dBm & RBW 300 kHz
j ALt 30dE  SWT 1ms @ YVBW 1MHz Mode Sweep
@ 1Pk View

‘ mMi1[1] -16.79 dBm
5.3097391 GHz
Tr,;ww«m"w\mw\'f T 17.018813314 MHz

< D1[1]}s 0.92 dB
D:clbm jﬁ \ 20,5217 MHz

-10 dBm hl

10 dBm——Hr3 g 552 d

—D2 -17.338 dBm——

20 dBm —

=30 dBm
o et

-50 dém

-60 dBm

=70 dém

F2

CF 5.32 GHz 691 pts Span 60.0 MHz
Marker
Type | Ref | Tre | ¥ -value | y-value |  Function | Function Result |
M1 | 1| 5.3007391 GHz | ~16.79 dem | |
T1] 1] 5.3114006 GHz | 0.18 dém | Occ Bw | 17.018813314 MHz
12| 1| 5,3285004 GHz | -0.68 dBm |
D1 M1 1 20.5217 MHz 0.92 dB

T

{ J1 J QL e

Date: 3.NOV 2015 15:20:49

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 /5500 MHz

Spectrum | |“é1|

Ref Level 20.00 dBm @ RBW 300 kHz
j ALt 30dE  SWT 1ms @ YVBW 1MHz Mode Sweep
@ 1Pk View
mMi[1] -17.81 dBm|
10'dB 5.4897391 GHz
——1D1 7.760 dBm —RGE By 16.931982634 MHz
e ey, [P Al B
0:drm 2 o pi[ily 1.20 dB
Z fJ 20.4348 MHz
-10 dBm \
W ']
[E0 dBm———>r2 -18.240 dBm : -
Mu‘” DTV,
-30 dBm ke hail¥ SN
4 nryf'“v"’ Ty,
hr-uhulr)\.! ™ Slran 4
¥y '
-50 dem
-60 dBm
70 dBm —
F1
CF 5.5 GHz 691 pts Span 60.0 MHz
Marker |
Type | Ref | Tre | ¥-value | y-value |  Function | Function Result |
M1 1| 5.4507391 GHz | ~17.81 dém | [
T1| 1 5.4914906 GHz | -0.92 dBm | Occ Bw | 16.931982634 MHz
T2 1| 5.5084226 GHz | 0.01 dém |
D1 M1 1 20,4348 MHz 1.20 dB
| 1 J W e
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5580 MHz

Spectrum | |“é1|

Ref Level 20.00 dBm & RBW 300 kHz
j ALt 30dE  SWT 1ms @ YVBW 1MHz Mode Sweep
@ 1Pk View

mMi[1] -17.90 dBm|
10 dBm—r 5.5695652 GHz
BLE:.-.u D1 7.890 dBm | A R A FA ARG B 16.931982634 MHz

¥ D1[1]y 0.90 dB
e { 20.7826 MHz

-10 dBm \

i/ 1y
— )

T 02 -18.110 dBm

”.ln T

P ﬂlM i Wuf
-30 dBm ﬂﬂ’“ﬁw 2 T
eaiat. i \J‘W]“”"‘"

-50 dém

-60 dBm

=70 dém

F2

CF 5.58 GHz 691 pts Span 60.0 MHz

Marker

Type | Ref | Tre | X-value | y-value |  Function | Function Result |
M1 | 1| S.5605652 GHz | ~17.90 dem | | '
T1] 1] 5.5714006 GHz | -0.81 dBm | Occ Bw | 16.931982634 MHz
12| 1| 5.5884226 GHz | -0.14 dBm |
D1 M1 1 20.7826 MHz 0.90 dB

T

{ J1 J | SURERREC
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 /5700 MHz

Spectrum | |“é1|

Ref Level 20.00 dBm & RBW 300 kHz
j ALt 30dE  SWT 1ms @ YVBW 1MHz Mode Sweep
@ 1Pk View

mMi[1] -17.37 dBm|
5.6895652 GHz

10 dBM——F- . o 290 dBme — ———— . ;
8.370 dBrv e, Q6 B 17.105643994 MHz

Dl[z}i\ 0.46 dB

0 dem

20.7826 MHz
-10 dBm

“f

20 dBm—

-30 dBm
" ,Em}'\-"

-50 dém

(Vs b
"

-60 dBm

=70 dém

F2

CF 5.7 GHz 691 pts Span 60.0 MHz
Marker
Type | Ref | Tre | X-value | y-value |  Function | Function Result |
M1 | 1| S.6805652 GHz | ~17.37 dem | |
_ 1] 5.6014038 GHz | -1.34 dBm | Occ Bw | 17.105643394 MHz
12| 1| 5,7085094 GHz | -1.94 dém |
D1 M1 1 20.7826 MHz 0.46 dB

T

{ J1 J QL e
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 1 /5260 MHz

Spectrum |

&)

Ref Level 20.00 dBm
j At 30 de

SWT 1 ms & VBW

& RBW 300 kHz

1 MHz Mode Sweep

@ 1Pk View

10 dBm—

M1[1]

D1 7.911 dBm

-17.29 dBm)|
5.2496522 GHz

0 dem

TJWM“J‘“\M'“%%%E:';
D1[1] ¥

-10 dBm

17.973950796 MHz
0.40 dB
20.8696 MHz

T D2 -18.089 dBm

-30 dém

1 AN

-50 dém

-60 dBm

=70 dém

)

CF 5.26 GHz

691 pts

Span 60.0 MHz

Marker
Type | Ref | Tre |

X-value |

y-value |  Function |

Function Result |

M1 1]
T1] 1]
12| 1|
D1 1

M1

5.2496522 GHz |

5.2509696 GHz |

5.2689436 GHz |
20.8696 MHz

-17.29 dém |
0.69 dém |
0.51 dém |

0.40 dB

Occ Bw |

17.973950796 MHz

T

L L
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 1 /5300 MHz

Spectrum |

&)

Ref Level 20.00 dBm
j At 30 de

SWT 1 ms & VBW

& RBW 300 kHz

1 MHz Mode Sweep

@ 1Pk View

10 dBm—ip

M1[1]

3.405 dBm-

0 dem

QR AN
D1[1] ¥

-10 dBm

\

-17.57 dBm)|
5.2890435 GHz
17.973950796 MHz
0.40 dB

21,9130 MHz

20 deém

17.595 dBm—

ol

-30 dém

LR

WMM

P et

e
s

-50 dém

-60 dBm

=70 dém

CF 5.3 GHz

691 pts

Span 60.0 MHz

Marker
Type | Ref | Tre |

X-value |

y-value |  Function |

Function Result |

1.
l.
1.
1

5.2890435 GHz |

5.2909696 GHz |

5.3089436 GHz |
21,913 MHz

-17.57 dBm |
0.12 dém |
0.68 dém |

0.40 dB

Occ Bw |

17.973950796 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 1 /5320 MHz

Spectrum |

&)

Ref Level 20.00 dBm
j At 30 de

& RBW 300 kHz
SWT 1ms & VBW 1 MHz

Mode Sweep

@ 1Pk View

10 dem—yp,

M1[1]

8.154 dBm-

D1[1]

0 dem

-10 dBm

-17.35 dBm)|
5.3096522 GHz
17.973950796 MHz
0.76 dB

20.6087 MHz

20 deém

846 dBm—

-30 dém

e

LHHMM}\’MJ“ LA TN

dEm

b

-50 dém

-60 dBm

=70 dém

F2
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Span 60.0 MHz

Marker
Type | Ref | Tre |

¥ -value | y-value

|  Function |

Function Result |

M1
T1]
T2

D1| M1

1.
l.
1.
1

5.3096522 GHz |

5.3109696 GHz |

5.3289436 GHz |
20.6087 MHz

-17.35 dm |

-0.26 dBm |

0.51 dém |
0.76 dB

Occ Bw |

17.973950796 MHz

T
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 1 / 5500 MHz

Spectrum |
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Ref Level 20.00 dBm
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& RBW 300 kHz
SWT 1ms & VBW 1 MHz

Mode Sweep

@ 1Pk View
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SPORTON LAB.

Report No.: FR5O1504AC

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 1 /5580 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
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SPORTON LAS. Report No.: FRSO1504AC

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 1 /5270 MHz
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SPORTON LAS. Report No.: FRSO1504AC

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 1 /5510 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
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SPORTON LAB.

Report No.: FR5O1504AC

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /

Chain 1 /5670 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /

Chain 1/ 5290 MHz
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SPORTON LAS. Report No.: FRSO1504AC

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /
Chain 1 /5530 MHz
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SPORTON LAS. Report No.: FR5O1504AC

Straddie Channel
UNIl 2C | UNII 3
26dB 99% 26dB 99% UNII 2C | UNII 3
26dB | 26dB
Mode Frequency BW OBW | BWF1 |[OBWTI BW BW 99% BW|99% BW
MHz MHz MHz MHz MHz MHz
()(l()()(MHZ)[MHz)()()
802.11a 5720 MHz | 20.78 | 17.02 |5709.57|5711.40| 15.43 | 5.35 13.60 | 3.42
802.11ac
5720 MHz | 20.35 | 18.06 |5709.74/5710.88| 15.26 | 5.09 1412 | 3.94
MCSO/Nss1 VHT20
802.11ac
5710 MHz | 51.16 | 36.90 |5683.62|5691.48| 41.38 | 9.78 | 33.52 | 3.38
MCSO/Nss1 VHT40
802.11ac
5690 MHz | 88.70 | 75.83 |5648.26|5652.08| 76.74 | 11.96 | 72.92 | 2.92
MCSO/Nss1 VHT80
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SPORTON LAB.

Report No.: FR501504AC

Straddle Channel

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz
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SPORTON LAB.

Report No.: FR501504AC

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /

Chain 1 /5710 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /
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Report No.: FR501504AC

SPORTON LAB.

<For 2TX>
Temperature 25°C Humidity 58%
Test Engineer Mars Lin
26dB Bandwidth 99% Occupied Bandwidth
Mode Frequency (MHz) (MHz)
Chain 1 Chain 2 Chain 1 Chain 2
5260 MHz 20.17 20.78 16.84 17.02
5300 MHz 20.26 21.13 16.93 16.93
5320 MHz 20.17 21.04 16.93 17.01
802.11a
5500 MHz 20.60 20.43 16.84 17.01
5580 MHz 21.82 20.86 16.93 17.01
5700 MHz 22.86 22.34 17.01 17.10
5260 MHz 20.60 20.60 17.80 18.06
5300 MHz 21.21 23.91 17.80 17.97
802.11ac 5320 MHz 20.43 22.86 17.80 17.97
MCSO/Nss1 VHT20 5500 MHz 22.52 23.30 17.80 17.97
5580 MHz 25.30 20.87 17.88 17.97
5700 MHz 23.47 26.26 17.97 17.80
5270 MHz 45.07 51.45 36.75 37.04
5310 MHz 41.30 41.44 36.75 36.75
802.11ac
5510 MHz 40.43 41.01 36.75 36.90
MCSO/Nss1 VHT40
5550 MHz 56.37 59.85 37.04 36.75
5670 MHz 56.81 59.42 37.04 37.04
802.11ac 5290 MHz 82.02 82.60 75.83 75.83
MCSO/Nss1 VHT80 5530 MHz 82.31 83.76 75.83 75.83
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Report No.: FR501504AC

SPORTON LAB.

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5260 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 /5300 MHz
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SPORTON LAS. Report No.: FR5O1504AC

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5320 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Chain 2/ 5260 MHz
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SPORTON LAS. Report No.: FR5O1504AC

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Chain 2/ 5300 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Chain 2 / 5320 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /
Chain 1 /5290 MHz
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SPORTON LAB.

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /
Chain 1 /5530 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /

Chain 2/ 5530 MHz
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Straddie Channel
Chain 1
UNII 2C | UNII 3
26dB 99% 26dB 99% UNII 2C | UNII 3
26dB | 26dB
Mode Frequency BW OBW | BWF1 |[OBWTI - . 99% BW|99% BW
MHz MHz MHz MHz MHz MHz
()(l()()(MHZ)(MHz)()()
802.11a 5720 MHz | 22.43 | 16.84 |5709.48(5711.58| 15.52 | 6.91 13.42 | 3.42
802.11ac
5720 MHz | 25.21 | 17.97 |5708.61|5710.97| 16.39 | 8.82 14.03 | 3.94
MCSO/Nss1 VHT20
802.11ac
5710 MHz | 51.88 | 36.90 |5685.94(5691.62| 39.06 | 12.83 | 33.38 | 3.52
MCSO/Nss1 VHT40
802.11ac
5690 MHz | 100.29 | 76.12 |5647.68(5652.08| 77.32 | 22.97 | 72.92 | 3.20
MCSO/Nss1 VHT80
Chain 2
UNII 2C | UNIl 3
26dB 99% 26dB 99% UNII 2C | UNII 3
26dB | 26dB
Mode Frequency BW OBW | BWF1 |[OBWTI o o 99% BW|99% BW
MHz MHz MHz MHz MHz MHz
()[l()()(MHz)[MHz)()()
802.11a 5720 MHz | 21.82 | 16.93 |5709.04(5711.49| 15.96 | 5.86 13.51 3.42
802.11ac
5720 MHz | 23.30 | 18.06 |5708.00(5710.88| 17.00 | 6.30 1412 | 3.94
MCSO0/Nss1 VHT20
802.11ac
5710 MHz | 47.68 | 36.75 |5688.55(5691.62| 36.45 | 11.23 | 33.38 | 3.37
MCSO/Nss1 VHT40
802.11ac
5690 MHz | 100.29 | 75.83 |5642.75(5652.08| 82.25 | 18.04 | 72.92 | 2.91
MCSO0/Nss1 VHT80
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Straddle Channel
26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz

Spectrum |

(=)

Ref Level 20.00 dBm

@ RBW 300 kHz

@ Att 30 dE SWT 1ms @ YBW 1 MHz Mode Sweep
®1Pk View
M1[1] -19.89 dBm
5.7094783 GHz
10dem 01 5229 dBm Occ Bw 16.845151954 MHz
. I
0 dBm Tfﬂzm/\rmu"u*«M)\] o -0.29 dB
JF 22.4348 MHz
-10 dBm
\ Lo
20 dBm D2 -20.611 dBmy %
-30 dBm W L II\H.MU%
WMN RN
R LAY
-50 dBm
-60 dBm
70 dBm o
F1 |
|
CF 5.72 GHz 691 pts Span 60.0 MHz
Marker
Type | Ref | Trc | Stimulus | Response | _Function | Function Result
M1 1 5.70947B83 GHz -19.89 dBm
T1 1 5.7115774 GHz -3.83 dBm Occ Bw 16.845151954 MHz
T2 1 5.7284226 GHz -3.08 dBm
D1| M1 1 22,4348 MHz -0.29 dB
Ji J (T ]
Date: 4.NOV.2015 00:48:04

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Chain 2 / 5720 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 1 /5720 MHz

(=)

Spectrum |
Ref Level 20.00 dBm @ RBW 300 kHz
@ Att 30 dE SWT 1ms @ YBW 1 MHz Mode Sweep
®1Pk View
‘ M1[1] -17.27 dBm|
10 dem | 5.7086087 GHz|
D1 5.822 dBm cC Bw. 17.973950796 MHz
o dBm iy 2 0.78 dB
' P" 25.2174 MHz,
-10 dBm
7 WE:
T D2 -19.178 dam=mm- ik
-30 dem paps . '”"“'JU%M
dBm !
-50 dBm
-60 dBm
70 dBm o
F1 |
Ll
CF 5.72 GHz 691 pts Span 60.0 MHz
Marker
Type | Ref | Trc | Stimulus | Response | _Function Function Result
M1 1 5.7086087 GHz -17.27 dBm
T1 1 5.7109696 GHz -2.34 dBm Occ Bw 17.973950796 MHz
T2 1 5.7289436 GHz -2.47 dBm
D1| M1 1 25,2174 MHz 0.78 dB
Ji J (T ]
Date: 4.NOV.2015 00:44:19

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 2 /5720 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /

Chain 1 /5710 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /

Chain 1 / 5690 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /
Chain 2 / 5690 MHz
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4.3. 6dB Spectrum Bandwidth Measurement

4.3.1. Limit

For digital modulation systems, the minimum 6dB bandwidth shall be at least 500 kHz.

4.3.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of spectrum

analyzer.

6dB Spectrum Bandwidth
Specirum Parameters Sefting
Attenuation Auto
Span Frequency > 6dB Bandwidth
RBW 100kHz
VBW > 3 X RBW
Detector Peak
Trace Max Hold
Sweep Time Auto

4.3.3. Test Procedures

4.
5.

The transmitter was conducted to the spectrum analyzer in peak hold mode.

Test was performed in accordance with KDB789033 D02 vO1 for Compliance Testing of Unlicensed
National Information Infrastructure (U-NIl) Devices - section (C) Emission Bandwidth.

Multiple antenna system was performed in accordance with KDB662911 D01 v02rO01 Emissions
Testing of Transmitters with Multiple Outputs in the Same Band.

Measurement perform conducted of each port.

Measured the spectrum width with power higher than 6dB below carrier.

4.3.4. Test Setup Layout

This test setup layout is the same as that shown in section 4.5.4.

4.3.5. Test Deviation

There is no deviation with the original standard.

4.3.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.3.7. Test Result of 6dB Spectrum Bandwidth
<For 1TX>
Temperature 25°C Humidity 59%
Test Engineer Mars Lin
Straddle Channel
6dBBW | 6dBBW F2 | UNIl 3 BW | Min. Limit
Mode Frequency Test Result
(MHz) (MHz) (MHz) (kHz)
802.11a 5720 MHz 16.35 5711.76 3.11 500.00 Complies
802.11ac MCSO0/Nss1
5720 MHz 17.57 5711.13 3.70 500.00 Complies
VHT20
802.11ac MCSO/Nss1
5710 MHz 36.29 5691.80 3.09 500.00 Complies
VHT40
802.11ac MCSO/Nss1
5690 MHz 75.36 5652.32 2.68 500.00 Complies
VHT80
Note: All the test values were listed in the report.
For plots, only the channel with worse result was shown.
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Straddle Channel
6 dB Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1 / 5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 /5710 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690 MHz
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<For 2TX>
Temperature 25°C Humidity 59%
Test Engineer Mars Lin
Straddle Channel
Chain 1
6dBBW |6dB BW M1 | UNII 3 BW | Min. Limit
Mode Frequency Test Result
(MHz) (MHz) (MHz) (kHz)
802.11a 5720 MHz 16.34 5711.77 3.11 500.00 Complies
802.11ac MCSO/Nss1
5720 MHz 17.62 5711.13 3.75 500.00 Complies
VHT20
802.11ac MCSO/Nss1
5710 MHz 36.29 5691.80 3.09 500.00 Complies
VHT40
802.11ac MCSO/Nss1
5690 MHz 75.94 5653.19 413 500.00 Complies
VHT80
Chain 2
6dBBW |6dB BW M1 | UNII 3 BW | Min. Limit
Mode Frequency Test Result
(MHz) (MHz) (MHz) (kHz)
802.11a 5720 MHz 16.34 5711.77 3.11 500.00 Complies
802.11ac MCSO0/Nss1
5720 MHz 17.62 5711.13 3.75 500.00 Complies
VHT20
802.11ac MCSO/Nss1
5710 MHz 36.29 5691.80 3.09 500.00 Complies
VHT40
802.11ac MCSO/Nss1
5690 MHz 75.65 5652.03 2.68 500.00 Complies
VHT80
Note: All the test values were listed in the report.
For plots, only the channel with worse result was shown.
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Straddle Channel
6 dB Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11a / Chain 2 / 5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 2 / 5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 /5710 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 2 / 5710 MHz
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Spectrum |

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690 MHz
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4.4, Maximum Conducted Output Power Measurement

4.4.1. Limit

Frequency Band

Limit

X | 5.25-5.35 GHz

X] | 5.470-5.725 GHz

The maximum conducted output power over the
frequency bands of operation shall not exceed the
lesser of 260 mW (24dBm) or 11 dBm 10 log B, where B is
the 26 dB emission bandwidth in megaheriz. If
fransmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output
power and the maximum power spectral density shall
be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

4.4.2. Measuring Instruments and Setting

For other channel:

Please refer to section 5 of equipments list in this report. The following table is the setting of the power

meter.
Power Meter Parameter Setting
Detector AVERAGE

For straddle channel:

Please refer fo section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
Spectrum Parameter Setting
Attenuation Auto

Span Frequency

Encompass the entire emissions bandwidth (EBW) of the signal

RBW 1000 kHz

VBW 3000 kHz

Detector RMS

Trace Average Sweep count 100
Sweep Time Auto
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4.4.3. Test Procedures

For other channel:

1. The transmitter output (antenna port) was connected to the power meter.

2. Test was performed in accordance with KDB789033 D02 v01r01 for Compliance Testing of
Unlicensed National Information Infrastructure (U-NII) Devices - section (E) Maximum conducted
output power =>3. Measurement using a Power Meter (PM) =>b) Method PM-G (Measurement
using a gated RF average power meter).

3. Multiple antenna systems was performed in accordance with KDB662911 DO1 v02r01 Emissions
Testing of Transmitters with Multiple Outputs in the Same Band.

4. When measuring maximum conducted output power with multiple antenna systems,add every result
of the values by mathematic formula.

For straddle channel:

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Test was performed in accordance with FCC Public Notice DA 02-2138, August 30, 2002.

4.4.4. Test Setup Layout

For other channel:
= els ] e}
F'-uwer met:r ) EUT )
For straddle channel:
— ale [} o)
Spectrum Analyzer EUT

4.4.5. Test Deviation
There is no deviation with the original standard.
4.4.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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SPORTON LAB.

4.4.7. Test Result of Maximum Conducted Output Power

<For 1TX>
Temperature 25°C Humidity 58%
Test Engineer Mars Lin Test Date Oct. 29, 2015~Dec. 23, 2015
Conducted Power Max. Limit
Mode Frequency Result
(dBm) (dBm)
5260 MHz 18.82 23.98 Complies
5300 MHz 18.91 23.98 Complies
5320 MHz 18.91 23.98 Complies
802.11a
5500 MHz 18.72 23.98 Complies
5580 MHz 18.73 23.98 Complies
5700 MHz 18.71 23.98 Complies
5260 MHz 18.86 23.98 Complies
5300 MHz 18.72 23.98 Complies
802.11ac 5320 MHz 18.77 23.98 Complies
MCSO0/Nss1 VHT20 5500 MHz 18.86 23.98 Complies
5580 MHz 18.83 23.98 Complies
5700 MHz 18.83 23.98 Complies
5270 MHz 18.86 23.98 Complies
5310 MHz 18.73 23.98 Complies
802.11ac
5510 MHz 18.91 23.98 Complies
MCSO/Nss1 VHT40
5550 MHz 18.77 23.98 Complies
5670 MHz 18.82 23.98 Complies
802.11ac 5290 MHz 17.12 23.98 Complies
MCSO/Nss1 VHT80 5530 MHz 18.21 23.98 Complies
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Straddie Channel
Conducted Power Max. Limit
Mode Frequency Result
(dBm) (dBm)
5720 MHz
16.97 22.89 Complies
(UNIl 2C)
802.11a
5720 MHz
10.38 30.00 Complies
(UNII 3)
5720 MHz
16.68 22.84 Complies
802.11ac MCSO/Nss1 (UNII 2C)
VHT20 5720 MHz
10.86 30.00 Complies
(UNII 3)
5710 MHz
17.05 23.98 Complies
802.11ac MCSO/Nss1 (UNII 2C)
VHT40 5710 MHz
6.68 30.00 Complies
(UNII 3)
5690 MHz
17.74 23.98 Complies
802.11ac MCSO/Nss1 (UNII 2C)
VHT80 5690 MHz
3.59 30.00 Complies
(UNII 3)

Note: 5720MHz power limit=23.98dBm or 11+ 10log(B); 11+ 10log(15.43)=22.89dBm <23.98dBm,
so power limit=22.89dBm

Note: 5720MHz power limit=23.98dBm or 11+ 10log(B); 11+ 10log(15.26)=22.84dBm<23.98dBm,
so power limit=22.84dBm
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Straddle Channel
Conducted Output Power Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz (UNII 2C)
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Conducted Output Power Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz (UNII 3)
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5720 MHz
(UNII 2C)
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5720 MHz
(UNII 3)
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1/ 5710 MHz
(UNIIl 2C)

Report No.: FR5O1504AC

Spectrum | | %’ I
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1/ 5710 MHz
(UNII 3)
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690 MHz
(UNIIl 2C)
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Spectrum | | %’ I
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690 MHz
(UNII 3)
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<For 2TX>
Temperature 25°C Humidity 58%
Test Engineer Mars Lin Test Date Oct. 29, 2015~Dec. 23, 2015
e Frequency Conducted Power (dBm) Max. Limit S
Chain 1 Chain 2 Total (dBm)
5260 MHz 18.64 18.83 21.75 23.98 Complies
5300 MHz 18.72 18.94 21.84 23.98 Complies
802,110 5320 MHz 18.78 18.96 21.88 23.98 Complies
5500 MHz 18.59 18.88 21.75 23.98 Complies
5580 MHz 18.56 18.73 21.66 23.98 Complies
5700 MHz 18.25 18.38 21.33 23.98 Complies
5260 MHz 18.61 18.77 21.70 23.98 Complies
5300 MHz 18.73 18.84 21.80 23.98 Complies
802.11ac
MCSO/Nss] 5320 MHz 18.82 18.91 21.88 23.98 Complies
VHT20 5500 MHz 18.41 18.76 21.60 23.98 Complies
5580 MHz 18.39 18.83 21.63 23.98 Complies
5700 MHz 18.43 18.69 21.57 23.98 Complies
5270 MHz 18.38 18.66 21.53 23.98 Complies
802.11ac | 5310 MHz 17.56 17.93 20.76 23.98 Complies
MCSO/Nss1 | 5510 MHz 16.94 17.33 20.15 23.98 Complies
VHT40 5550 MHz 18.42 18.87 21.66 23.98 Complies
5670 MHz 18.44 18.71 21.59 23.98 Complies
802.11ac | 5290 MHz 17.23 17.37 20.31 23.98 Complies
MCSO/Nss1
VHT80 5530 MHz 16.27 16.62 19.46 23.98 Complies
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Straddle Channel
Conducted Power (dBm) Max. Limit
Mode Frequency Result
Chainl Chain 2 Total (dBm)
5720 MHz
17.57 17.81 20.70 22.91 Complies
(UNIl 2C)
802.11a
5720 MHz
11.26 11.18 14.23 30.00 Complies
(UNII 3)
5720 MHz
17.40 17.55 20.49 23.15 Complies
802.11ac MCSO0/Nss1 (UNIl 2C)
VHT20 5720 MHz
11.66 11.61 14.65 30.00 Complies
(UNII 3)
5710 MHz
18.38 18.33 21.37 23.98 Complies
802.11ac MCSO/Nss1 (UNIl 2C)
VHT40 5710 MHz
8.04 7.80 10.93 30.00 Complies
(UNII 3)
5690 MHz
18.52 18.49 21.52 23.98 Complies
802.11ac MCSO/Nss1 (UNIl 2C)
VHT80 5690 MHz
4.56 4.27 7.43 30.00 Complies
(UNII 3)

Note: 5720MHz power limit=23.98dBm or 114 10log(B);11+10log(15.52)=22.91dBm<23.98dBm, so
power limit=22.91dBm

Note: 5720MHz power limit=23.98dBm or 114 10log(B);11+10log(16.39)=23.15dBm <23.98dBm, so
power limit=23.15dBm
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Straddle Channel
Conducted Output Power Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz (UNII 2C)
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Conducted Output Power Plot on Configuration IEEE 802.11a / Chain 2 / 5720 MHz (UNII 2C)
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Conducted Output Power Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz (UNII 3)
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Conducted Output Power Plot on Configuration IEEE 802.11a / Chain 2 / 5720 MHz (UNII 3)
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5720 MHz

Report No.: FR5O1504AC

(UNII 2C)
Spectrum | |%'|
Ref Level 20.00 dm  Offset 4.50 d& & RBW 1 MHz
o Att 30dE @ SWT  20ms & VBW 3 MHz Mode Auto Sweep
Count 100/100
@1Rm AvgPwr
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-70 dem
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Date: 4.NOV.2015 01:42:20

Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 2 / 5720 MHz
(UNII 2C)

Spectrum | |l:|€':||

Ref Level 20.00 dBm Offset 4,90 dB& & RBW 1 MHz

jo ALt 30de @ SWT 20 ms @ VBW 32 MHz Mode Auto Sweep
Count 100/100
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5720 MHz
(UNII 3)

Spectrum | |ué:|

Ref Level 20.00 dBm Offset 4.90 dB & RBW 1 MHz

jo ALt 30de @ SWT 20 ms @ VBW 32 MHz Mode Auto Sweep
Count 100/100

l[@ 1Rm AvaPwr

M1[1] 6.06 dBm

5.7250000 GHez|
1] -26.77 dBm
5.7338261 GHz|

10 dBm

CF 5.72941305 GHz 691 pts Span 40.0 MHz
Channel Power

Bandwidth 8.83 MHz Power 11.67 dBm Tx Total 11.67 dBm

|

Date: 4.NOV.2015 01:42:24

J

Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 2 / 5720 MHz

(UNII 3)
Spectrum | |ué:|
Ref Level 20.00 dBm Offset 4.90 dB & RBW 1 MHz
jo ALt 30de @ SWT 20 ms @ VBW 32 MHz Mode Auto Sweep
Count 100/100
l[@ 1Rm AvaPwr
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1/ 5710 MHz
(UNIIl 2C)

Report No.: FR5O1504AC

Spectrum | |l:|€':||

Ref Level 20.00 dBm Offset 4,90 dB& & RBW 1 MHz
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Date: 4.NOV.2015 01:30:50

Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 2 / 5710 MHz
(UNII 2C)

Spectrum | |l:|€':||

Ref Level 20.00 dBm Offset 4,90 dB& & RBW 1 MHz
jo ALt 30de @ SWT 20 ms @ VBW 32 MHz Mode Auto Sweep
Count 100/100
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1/ 5710 MHz
(UNII 3)

Spectrum | |ué:|

Ref Level 20.00 dBm Offset 4,90 dB& & RBW 1 MHz
jo ALt 30de @ SWT 20 ms @ VBW 32 MHz Mode Auto Sweep
Count 100/100
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Date: 4.NOV.2015 01:30:54

Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 2 / 5710 MHz
(UNII 3)

Spectrum | |ué:|

Ref Level 20.00 dBm Offset 4.90 dB & RBW 1 MHz

jo ALt 30de @ SWT 20 ms @ VBW 32 MHz Mode Auto Sweep
Count 100/100

l[@ 1Rm AvaPwr
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690 MHz
(UNIIl 2C)

Report No.: FR5O1504AC

Spectrum | |l:|€':||

Ref Level 20.00 dBm Offset 4,90 dB& & RBW 1 MHz
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Date: 4.NOV.2015 01:16:47

Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 2 / 5690 MHz

(UNII 2C)
Spectrum | |u€p:|
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Report No.: FR5O1504AC

Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690 MHz

(UNII 3)

Spectrum |
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Date: 4.NOV.2015 01:16:50

Conducted Output Power Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 2 / 5690 MHz

(UNII 3)
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Report No.: FR501504AC

4.5. Power Spectral Density Measurement

4.5.1. Limit
The following table is power spectral density limits and decrease power density limit rule refer to section
4.4.1.
Frequency Band Limit
X | 5.25-5.35 GHz 11 dBm/MHz
X | 5.470-5.725 GHz 11 dBm/MHz

4.5.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
Spectrum Parameter Setting
Attenuation Auto
Span Frequency Encompass the entire emissions bandwidth (EBW) of the signal
RBW 1000 kHz
VBW 3000 kHz
Detector RMS
Trace AVERAGE
Sweep Time Auto
Trace Average 100 times

4.5.3. Test Procedures

1. The transmitter output (antenna port) was connected RF switch to the spectrum analyzer.

2. Test was performed in accordance with KDB789033 D02 v01r01 for Compliance Testing of
Unlicensed National Information Infrastructure (U-NII) Devices - section (F) Maximum Power Spectral
Density (PSD).

3. Multiple antenna systems was performed in accordance KDB662911 D01 v02r01 in-Band Power
Spectral Density (PSD) Measurements (a) Measure and sum the spectra across the outputs.

4.  When measuring first spectral bin of output 1 is summed with that in the first spectral bin of output 2
and that from the first spectral bin of output 3 and so on up to the Nth output to obtain the value for
the first frequency bin of the summed spectrum. The summed spectrum value for each of the other

frequency bins is computed in the same way.
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SPORTON LAB.

4.5.4. Test Setup Layout

[!EJ o Switch EUT

Spectrum
Analyzer

4.5.5. Test Deviation

There is no deviation with the original standard.

4.5.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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SPORTON LAB.

4.5.7. Test Result of Power Spectral Density

<For 1TX>
Temperature 25°C Humidity 58%
Test Engineer Mars Lin
Power Density Max. Limit
Mode Frequency Result
(dBm/MHz) (dBm/MHz)
5260 MHz 5.68 11.00 Complies
5300 MHz 5.60 11.00 Complies
5320 MHz 5.72 11.00 Complies
802.11a
5500 MHz 5.38 11.00 Complies
5580 MHz 5.50 11.00 Complies
5700 MHz 5.27 11.00 Complies
5260 MHz 5.64 11.00 Complies
5300 MHz 5.62 11.00 Complies
802.11ac 5320 MHz 5.60 11.00 Complies
MCSO0/Nss1 VHT20 5500 MHz 5.33 11.00 Complies
5580 MHz 5.39 11.00 Complies
5700 MHz 5.63 11.00 Complies
5270 MHz 2.79 11.00 Complies
5310 MHz 2.69 11.00 Complies
802.11ac
5510 MHz 2.71 11.00 Complies
MCSO/Nss1 VHT40
5550 MHz 2.81 11.00 Complies
5670 MHz 2.74 11.00 Complies
802.11ac 5290 MHz -2.28 11.00 Complies
MCSO0/Nss1 VHT80 5530 MHz -1.44 11.00 Complies

Note: All the test values were listed in the report.

For plots, only the channel with worse result was shown.
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Power Density Plot on Configuration IEEE 802.11a/ Chain 1/ 5320 MHz

Report No.: FR5O1504AC

Span: 30MHz Ch: 5.32CHz REW: 1MHz
5T:20ms VEW: 3MHz

e

PD Freq.:5.32123CHz
Total PD:5.72dBm

Power Density Plot on Configuration IEEE 802.11a / Chain 1/ 5580 MHz

Span: 30MHz Ch: 5.58CHz REW: 1MHz
5T:20ms VEW: 3IMHz

PD Freq..5.58135CHz
Total PD:5.50dBEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1 / 5260 MHz

Report No.: FR5O1504AC

Span: 30MHz Ch: 5.26CHz REW: 1MHz
5T:20ms VEW: 3MHz

1

PD Freq..5.26144CHz
Total PD:5.64dEBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5700 MHz

Span: 30MHz Ch: 5.7GHz REW: TMHz
5T:20ms VEW: 3MHz

i

T

PD Freq..5.70111GHz
Total PD:5.63dEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1/ 5270 MHz

Report No.: FR5O1504AC

Span: 60MHz Ch: 5.27CHz REW: 1MHz
5T:20ms VEW: 3MHz

PD Freq..5.27438CHz
Total PD:2.79dEBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 / 5550 MHz

Span: 60MHz Ch: 5.55CHz REW: TMHz
5T:20ms VEW: 3MHz

PD Freq..5.5539CHz
Total PD:2.81dEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5290 MHz

Report No.: FR5O1504AC

Gpan: 120MHz Ch: 5.29CHz REW: TMHz
5T:20ms VEW: 3MHz

PD Freq..5.30116GHz
Total PD:-2.25dBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1/ 5530 MHz

Span: 120MHz Ch: 5.53CHz REW: TMHz
VEW: 3IMHz

PD Freq..5.535864CHz
Total PD:-1.44dBm
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Straddle Channel
Configuration IEEE 802.11a / Chain 1
Channel Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
5720 MHz
144 5.33 11.00 Complies
(UNII 2C)
Power Density
Power Density |10log(500kHz/RBW)| Power Density
Channel Frequency Limit Result
(dBm/MHz) Factor (dB) (dBm/500kHz)
(dBm/500kHz)
5720 MHz
144 4,51 -3.01 1.50 30.00 Complies
(UNII 3)
Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 / Chain 1
Channel Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
5720 MHz
144 5.76 11.00 Complies
(UNII 2C)
Power Density
Power Density |10log(500kHz/RBW) | Power Density
Channel Frequency Limnit Result
(dBm/MHz) Factor (dB) (dBm/500kHz)
(dBm/500kHz)
5720 MHz
144 5.20 -3.01 2.19 30.00 Complies
(UNII 3)
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Report No.: FR501504AC

Configuration IEEE 802.11ac MCS0O/Nss1 VHT40 / Chain 1

Channel Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
5710 MHz
142 2.86 11.00 Complies
(UNII 2C)
Power Density
Power Density |10log(500kHz/RBW) | Power Density
Channel Frequency Limnit Result
(dBm/MHz) Factor (dB) (dBm/500kHz)
(dBm/500kHz)
5710 MHz
142 1.97 -3.01 -1.04 30.00 Complies
(UNII 3)
Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 1
Channel Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
5690 MHz
138 -0.98 11.00 Complies
(UNII 2C)
Power Density
Power Density |10log(500kHz/RBW)| Power Density
Channel Frequency Limit Result
(dBm/MHz) Factor (dB) (dBm/500kHz2)
(dBm/500kHz)
5690 MHz
138 -2.42 -3.01 -5.43 30.00 Complies
(UNII 3)
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Straddle Channel
Power Density Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz (UNII 2C)

Report No.: FR5O1504AC

pan: 15 43MHzCh: 5.717285CHz RBW: 1MHz
5T:20ms VEW: 3MHz

T T

PD Freq..5.7/19081CHz
Total PD:5.33dBm

Power Density Plot on Configuration IEEE 802.11a / Chain 1 /5720 MHz (UNII 3)

span: 5.35MHzCh: 5.727675CHz  REW: 1MHz
5T:20ms VEW: 3MHz

PD Freq.:5.725032CHz
Total PD:4.51dBEm
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Power Density Plot on Configuration IEEE 802.11ac MCSO0/Nss1 VHT20 / Chain 1/ 5720 MHz (UNII 2C)

Report No.: FR5O1504AC

pan: 15.26MHzCh: 5.71737CHz RBW: 1MHz
5T:20ms VEW: 3MHz

——

PD Freq..5.722134CHz
Total PD:5.76dBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ §720 MHz (UNII 3)

span: 5.09MHz Ch: 5.727545CHz  REW: 1MHz
5T:20ms VEW: 3MHz

PD Freq.:5.727415CHz
Total PD:5.20dEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 / 5710 MHz (UNII 2C)

Report No.: FR5O1504AC

pan: 41 .38MHzCh: 5.70431CHz REW: 1TMHz
5T:20ms VEW: 3MHz

PD Freq..5.7/14748CHz
Total PD:2.86dBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1/ 5710 MHz (UNII 3)

span: 9.78MHz Ch: 5.72989CHz  REW: 1MHz
5T:20ms VEW: 3MHz

PD Freq..5.727462CHz
Total PD:1.97dBEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690 MHz (UNII 2C)

Report No.: FR5O1504AC

pan: 76.74MHz Ch: 5.68663CHz REBW: 1MHz
5T:20ms VEW: 3MHz

PD Freq.:5.681009CHz
Total PD:-0.98dBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690 MHz (UNII 3)

pan: 11.96MHz Ch: 5.73098CHz REBEW: 1MHz
5T:20ms VBW: 3IMHz

PD Freq..5.727402CHz
Total PD:-2.42dBm
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<For 2TX>
Temperature 25°C Humidity 58%
Test Engineer Mars Lin
Power Density Max. Limit
Mode Frequency Result
(dBm/MHz) (dBm/MHz)
5260 MHz 8.36 10.69 Complies
5300 MHz 8.40 10.69 Complies
5320 MHz 8.48 10.69 Complies
802.11a
5500 MHz 8.32 10.69 Complies
5580 MHz 8.48 10.69 Complies
5700 MHz 8.74 10.69 Complies
5260 MHz 8.60 10.69 Complies
5300 MHz 8.66 10.69 Complies
802.11ac 5320 MHz 8.71 10.69 Complies
MCSO0/Nss1 VHT20 5500 MHz 8.59 10.69 Complies
5580 MHz 8.74 10.69 Complies
5700 MHz 8.82 10.69 Complies
5270 MHz 5.87 10.69 Complies
5310 MHz 5.03 10.69 Complies
802.11ac
5510 MHz 4.56 10.69 Complies
MCSO/Nss1 VHT40
5550 MHz 5.91 10.69 Complies
5670 MHz 5.83 10.69 Complies
802.11ac 5290 MHz 1.06 10.69 Complies
MCSO/Nss1 VHT80 5530 MHz 1.01 10.69 Complies
ZNss Nunr }2
NOTe:DirectionalGain:lOlog jt Lkt 8k =6.31dBi <6dBi, so limit =11-(6.31-6)=10.69 dBm/MHz
NANT

Note: All the test values were listed in the report.

For plots, only the channel with worse result was shown.
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Power Density Plot on Configuration IEEE 802.11a/ Chain 1 + Chain 2 / 5320 MHz

Report No.: FR5O1504AC

Span: 30MHz Ch: 5.32GH=z FEwW: 1MHz
ST:20ms YBW: SMHz

PD Freq..5.31856GHz
Total PD:5. 45dEm

Power Density Plot on Configuration IEEE 802.11a/ Chain 1 + Chain 2 / 5700 MHz

Span: 30MHz i_h:5.7GH=z FEW: TMHz
ST.20ms WEW: 3MHz

PD Freq..5.6923586CHz
Total PD:&.74dBm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1 + Chain 2 / 5320 MHz

Report No.: FR5O1504AC

Span: 30MHz Ch: 5.32GH=z FEwW: 1MHz
ST:20ms YBW: SMHz

PD Freq.:5.3212GHz
Total PD:5.7 1 dBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1 + Chain 2 / 5700 MHz

Span: 30MHz i_h:5.7GH=z FEW: TMHz

ST:20ms YEW: ShHZ
o T

PD Freq..5.6923586CHz
Total PD:8.82dEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2 / 5270 MHz

Report No.: FR5O1504AC

Span: 60MHz Ch: 5. 27CGHz FEwW: 1MHz
ST:20ms YBW: SMHz

PD Freq..5.26508C0Hz
Total PD:5.57 dBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2 / 5550 MHz

Span: 60MHz iZh: 5.55CHz=z FEW: TMHz
ST.20ms WEW: 3MHz

PD Freq..5.5536GCHZ
Total PD:5.91dBEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 + Chain 2 / 5290 MHz

Report No.: FR5O1504AC

span: 120MHz Ch: 5.29CHz FEW: TMHz
ST:20ms YBW: SMHz

PD Freq..5.30116GHz
Total PD:1.0&dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 + Chain 2 / 5530 MHz

span: 120MHz Ch: 5.53GHz FEW: TMHz
ST.20ms WEW: 3MHz

PD Freq..5.52112GHz
Total PD:1.01dBEm
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SPORTON LAB.

Straddle Channel
Configuration IEEE 802.11a / Chain 1 + Chain 2
Channel Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
5720 MHz
144 8.29 10.69 Complies
(UNII 2C)

Nss {zN ANT }2
Note: pirectional Gain = 101og 20 NK:I 8i) | =6.31dBi <6dBi, so limit =11-(6.31-6)=10.69 dBM/MHz
ANT

Power Density
Power Density |10log(500kHz/RBW)| Power Density
Channel Frequency Limit Result
(dBm/MHz) Factor (dB) (dBm/500kHz)
(dBm/500kHz)
5720 MHz
144 7.19 -3.01 4.18 29.69 Complies
(UNII 3)

Nss{zNANT }2
Note: pirectional Gain = 101og 2 = o 8ik) | =6.310Bi <6dBi, so limit =30-(6.31-6)=29.69 dBm/500kHz

K=
ANT

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

Channel Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
5720 MHz
144 8.09 10.69 Complies
(UNII 2C)

Nss {zN ANT }2
Note: pirectional Gain = 101og 2 NK:I 8i) | =6.310Bi <6dBi, so limit =11-(6.31-6)=10.69 dBM/MHz
ANT

Power Density
Power Density |10log(500kHz/RBW) | Power Density
Channel Frequency Limnit Result
(dBm/MHz) Factor (dB) (dBm/500kHz)
(dBm/500kHz)
5720 MHz
144 7.25 -3.01 4.24 29.69 Complies
(UNII 3)

Nss{zNANT }2
Note: pirectional Gain = 101og 2 NK:I 8i4) | =6.31dBi <6dBi, 50 limit =30-(6.31-6)=29.69 dBM/500kHz
ANT
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SPORTON LAB.

Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1 + Chain 2

Channel Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
5710 MHz
142 5.52 10.69 Complies
(UNII 2C)

Nss {zN ANT }2
Note: pirectional Gain = 101og 20 NK:I 8i) | =6.31dBi <6dBi, so limit =11-(6.31-6)=10.69 dBM/MHz
ANT

Power Density
Power Density |10log(500kHz/RBW) | Power Density
Channel Frequency Limnit Result
(dBm/MHz) Factor (dB) (dBm/500kHz2)
(dBm/500kHz)
5710 MHz
142 4.20 -3.01 1.19 29.69 Complies
(UNII 3)

Nss{zNANT }2
Note: pirectional Gain = 101og 2 = o 8ik) | =6.310Bi <6dBi, so limit =30-(6.31-6)=29.69 dBm/500kHz

K=
ANT

Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 1 + Chain 2

Channel Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
5690 MHz
138 2.00 10.69 Complies
(UNII 2C)

Nss {zN ANT }2
Note: pirectional Gain = 101og 2 NK:I 8i) | =6.310Bi <6dBi, so limit =11-(6.31-6)=10.69 dBM/MHz
ANT

Power Density
Power Density |10log(500kHz/RBW)| Power Density
Channel Frequency Limit Result
(dBm/MHz) Factor (dB) (dBm/500kHz)
(dBm/500kHz)
5690 MHz
138 0.66 -3.01 -2.35 29.69 Complies
(UNII 3)

Nss{zNANT }2
Note: pirectional Gain = 101og 2 NK:I 8i4) | =6.31dBi <6dBi, 50 limit =30-(6.31-6)=29.69 dBM/500kHz
ANT
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SPORTON LAB.

Straddle Channel
Power Density Plot on Configuration IEEE 802.11a/ Chain 14+Chain 2 / 5720 MHz (UNII 2C)

pan: 15.52MHz Ch: 5.71724C0Hz EBW: 1MHZ
ST:20ms YBW: SMHz

T

PD Freq..5.718814CHz
Total P08 29dEm

Power Density Plot on Configuration IEEE 802.11a / Chain 14+Chain 2 / 5720 MHz (UNII 3)

an: 6.910001 MH: §5.728455CHz  EBW: 1MHz
ST:20ms YEW: ShHZ

PD Freq..5. 725097 CHz
Total PD:7.12dEm

Report Format Version: Rev. 02 Page No. - 108 of 269
FCC ID: UDX-60047015 Issued Date  : Mar. 18, 2016
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1 + Chain 2/
5720 MHz (UNII 2C)

Report No.: FR5O1504AC

pan: 16.39MH=Ch: 5.716805CHz  EBW: 1TMHZz
ST:20ms WBW: SMHz

- s 7o i

PD Freq.:5.718041CHz
Total PD:5.02dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1 + Chain 2/
5720 MHz (UNII 3)

~pan: 8.82MHz Ch: 5.72941C0Hz EBwW: 1MHz
ST.20ms WEW: 3MHz

PD Freq..5.726815CHz
Total PD:.7. 25dBm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2/
5710 MHz (UNII 2C)

Report No.: FR5O1504AC

pan: 39.06MHz Ch: 5.70547CHz EBW: 1MHzZ
ST:20ms YBW: SMHz

-..W

PD Freq.:5. 71501 1CHz
Total PD:5.52dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2/
5710 MHz (UNII 3)

pan: 12.83MH=Ch: 5.731415CHz  EBW: 1MHz
ST:20ms YEW: ShHZ

PD Freq..5.7274220Hz
Total PD: 4. 20dEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 + Chain 2/
5690 MHz (UNII 2C)

Report No.: FR5O1504AC

pan: 7. 32MHz Ch: 5.68634C0Hz EBW: 1MHZ
ST:20ms YBW: SMHz

ﬁu(-—‘-"""—“‘-\-—-'-—-u—..

PD Freq.:5.6985815CHz
Total PD:2.00dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 + Chain 2/
5690 MHz (UNII 3)

pan: £2.97MH=Ch: 5.7364835CHz  EBW: 1MHz
ST:20ms YEW: ShHZ

PD Freq..5.727295CHz
Total PD:0.66dEm
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Report No.: FR501504AC

4.6. Radiated Emissions Measurement

4.6.1. Limit

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.
For transmitters operating in the 5.470-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.
In addition, In case the emission fall within the restricted band specified on 15.205(q), then the

15.209(a) limit in the table below has to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)

0.009~0.490 2400/F(kHz) 300

0.490~1.705 24000/F(kHz) 30

1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

4.6.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of spectrum

analyzer and receiver.

Specirum Parameter Setting
Attenuation Auto

Start Frequency 1000 MHz
Stop Frequency 40 GHz

RBW / VBW (Emission in restricted band) 1MHz / 3MHz for Peak,

1MHz / 1/T for Average

RBW / VBW (Emission in non-restricted band) 1MHz / 3MHz for peak
Receiver Parameter Setting
Attenuation Auto

Start ~ Stop Frequency

9kHz~150kHz / RBW 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RBW 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RBW 120kHz for QP
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SPORTON LAB.

4.6.3. Test Procedures

1. Configure the EUT according to ANSI C63.10. The EUT was placed on the top of the turntable 1.5
meter above ground. The phase center of the receiving antenna mounted on the top of a
height-variable antenna tower was placed Tm & 3m far away from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emissions field strength of both horizontal and vertical
polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable
was rotated (from O degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Mode.

6. For emissions above 1GHz, use 1MHz VBW and 3MHz RBW for peak reading. Then 1MHz RBW and 1/T
VBW for average reading in spectrum analyzer.

7. If the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do
not have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz.

8. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit
(that means the emissions level in peak mode also complies with the limit in average mode), then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

9. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the

recorded data should be QP measured by receiver. High — Low scan is not required in this case.
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SPORTON LAB.

4.6.4. Test Setup Layout
For Radiated Emissions: 9kHz ~30MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver o

For Radiated Emissions: 30MHz~1GHz

RX Antenna
il
il

| ——— Im —_————
EUT Ant. feed

"fnl point

Metal Full Soldered Ground Plane

Spectrum Analyzer

I Receiver _. b

For Radiated Emissions: Above 1GHz

L 1m & 3m Rl;l Antenna
EUT

Ant. feed

15m | point
Absorber

Metal Full Soldered Ground Plane

Spectrum &nalyzer

/Receiver
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4.6.5. Test Deviation
There is no deviation with the original standard.
4.6.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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Report No.: FR501504AC

4.6.7. Results of Radiated Emissions (9kHz~30MHz)

Temperature 25C Humidity 59%
Test Engineer Peter Wu Configurations Normal Link
Test Date Dec. 07, 2015 Test Mode Mode 2
Freq. Level Over Limit Limit Line Remark
(MHz) (dBuv) (dB) (dBuv)
- - - - See Note
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible

value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.
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ey Report No.: FR5O1504AC
4.6.8. Results of Radiated Emissions (30MHz~1GHz)
Temperature 25C Humidity 59%
Test Engineer Peter Wu Configurations Normal Link
Test Mode Mode 2
Horizontal
100 Level {dBuVim) Date: 2015-12-07 Time: 22:21:50
90
80
70
60 FCC CLASS-B
il
40
30
20
10
03{] 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Limit Ower Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dé  dBuV dé  dB/m dB cm deg
1 36.79 29.81 48.8@ -18.19 45.69 ©.53 15.99 32.4@ 288 360 Peak HORIZONTAL
2 191.99 29.49 43.5@ -14.01 5@.66 1.28 9.96 32.33 288 360 Peak HORLZONTAL
3 283.17 35.83 46.88 -18.97 52.26 1.43 13.63 32.29 288 3608 Peak HORIZONTAL
4 Se@.45 38.81 46.8@ -7.99 5@.3@ 1.94 18.12 32.35 208 360 Peak HORIZONTAL
5 533.43 35.87 46.8@ -18.13 47.67 2.88 18.57 32.37 288 360 Peak HORLZONTAL
6 713.85 38.834 46.88 -7.16 43.98¢ 2.38 19.93 32.34 288 360 Peak HORIZONTAL
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Vertical
100 Level (dBuVim) Date: 2015-12-07 Time: 22:54:52
90
80
T0
60 FCC CLASS B
el
0355 7 g
30 by rraniesobfic sttt st
20
10
0
30 100 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency (MHz)
Limit Ower Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuv dB  dB/m dB cm deg
1 37.76 34.99 48.88 -5.81 51.58 #.53 15.36 32.48 288 a QP VERTICAL
2 45.52 36.37 48.88 -3.83 57.1@ B9.08 1l.88 32.41 288 @ _QpP VERTICAL
3 58.37 36.71 48.88 -3.29 59.58 B.61 9.81 32.41 2a8 a QP VERTICAL
4 55.22 33.21 48.88 -6.79 57.11 @.65 7.86 32.41 2e8 a QpP VERTICAL
5 67.83 36.13 48.80 -3.87 6l.l@ a8.71 6.72 32.49 28 a QP VERTICAL
& 76.56 36.77 48.88 -3.23 61.12 B.786 7.29 32.48 2a8 @ Peak VERTICAL
7 349.13 37.34 46.88 -B8.88 52.77 1.81 15.27 32.31 288 @ Peak VERTICAL
a8 531.49 359.42 46.88 -6.58 51.24 2.88 18.55 32.37 208 @ Peak VERTICAL
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible
value has no need to be reported.
Emission level (dBuv/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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4.6.9. Results for Radiated Emissions (1GHz~40GHz)

<For 1TX>

Temperature 25°C Humidity 59%

IEEE 802.11Ta CH 52/
Chain 1

Test Engineer Peter Wu Configurations

Horizontal

13{_.L’E""EI (dBuVim} Date: 20151216 Time: 23:25:27

120

100

FCC CLASS-B PK

2 FCC CLASS B AV
60 ! GaE

40

20

1000 4000, 3000. 12000. 16000.  20000. 24000.  28000. J2000.  36000. 40000

Frequency (MHZ)
Limit Over FRead Cable PreampAntenna TfPos ASfPos
Freg Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuV/m dB dBuyv dB dB  dE/m deg cm

1 15788.83 47.62 54.88 -6.38 31.78 13.28 35.39 37.97 HORIZONTAL 336 184 Average
2 15780.54 68.69 74.88 -13.31 44.83 13.28 35.39 37.97 HORIZONTAL 336 184 Peak
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Vertical
ﬁnLevel (dBuim) Date: 2015-12-16 Time: 23:25:09
12u .............................................................
100
; s | | _ FCC CLASS-B PK
1 e e S S — [ — — ——— IR
! : | . | E :
1 | | | | || FCCCLASSBAV
60 I ! 1 1 ] ] 1 T 1] ¥ 1 ] I LEdE
"O 1 L
20

1000 4000, 3000. 12000, 16000, 20000, 24000. 28000, J2000.  36000. 40000

Frequency (MHz)
Limit Owver FRead Cable Preampintenna T/Pos A/Pos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuVv/m dé  dBuv d6 dé  di/m deg cm
1 15779.77 47.83 54.88 -6.17 31.97 13.28 35.39 37.97 VERTICAL 342 léé Average
2 15788.38 68.39 74.88 -13.61 44.53 13.28 35.39 37.97 VERTICAL 342 1@6 Peak
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Temperature 25°C Humidity 58%
IEEE 802.11a CH 60/
Chain 1

Test Engineer Peter Wu Configurations

Horizontal
Lewvel (dBuVim) Date: 2015-12-16 Time: 23:26:55

130
120

100

FCC CLASS-B PK.
80 { i RoTipes

FCC CLASSB AV

{ ] I Hifijiz

&0

40

20

1000 4000. 8000, 12000. 16000,  20000.  24000. 28000. 32000, 36000. 40000

Frequency (MHz)
Limit Owver Read Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pel/Phase Remark
MHz dBuV/m dBuV/m dB  dBuv dB d8  dB/m deg om
1 laG@a.78 46.85 54,88 -7.35 38.43 11.38 34.96 39.8F HORIZIONTAL 316 182 Average
2 1868@.76 59.60 74.90 -14.40 43.35 11.3@ 34.96 39.58 HORIZONTAL 316 182 Peak
3 15899.73 68.76 74,80 -13.24 45,82 13.33 35.48 37.81 HORIZONTAL 326 184 Peak
4  15899.91 48.22 54.88 -5.78 32.48 13.33 35.48 37.B1 HORIZIONTAL 326 184 Average
Report Format Version: Rev. 02 Page No. - 121 of 269

FCC ID: UDX-60047015 Issued Date : Mar. 18, 2016



SPORTON LAB.

Report No.: FR5O1504AC

Vertical
130 Level {dBu'im) Date: 2015-12-16 Time: 23:26:22
120
100 |
FOC CLASS B PK
20/ 1 ] FadE
5 | 1 [ |  FCCCLASS.BAV
60| { 1 ....... { { f { f { Fodt.
.7 S S S N SN S SN S N S S S S — ........................
20

10004000, 8000,  12000. 16000, 20000,  24000. 28000. 32000, 36000, 40000

Frequency (MHz)
Limit Over Read Cable PreampAntenna T/Pos  AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dE  dBuv dB d8  dB/m deg cm
1 18599.92 47.00 54.00 -7.00 38.78 11.3@8 34.96 39.88 VERTICAL 331 183 Average
2 1868@.55 68.14 74.9@ -13.86 43.92 11.380 34.956 39.858 VERTICAL 331 183 Peak
3 15899.14 61.92 74.00 -12.088 46.18 13.33 35.48 37.81 VERTICAL 329 181 Peak
4 1598@.72 47.86 54.8@ -6.14 32,12 13.33 35.49 37.81 VERTICAL 329 101 Average
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Temperature 25°C Humidity 59%
IEEE 802.11a CH 64 /
Chain 1

Test Engineer Peter Wu Configurations

Horizontal

130 Level (dBu\im}) Date: 2015-10-25 Time: 14:01:14

120

100

FCC CLASS-BPK |
g0 [ BHE

| FCC CLASS-B AV
&0 2 [ miTilE

40

20

1000 4000, B000. 12000, 16000, 20000,  24000. 28000 J2000. 36000, 40000

Frequency (MHZ)
Limit Owver Read Cable PreampAntenna A/Pos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark

MHz dBuv/m dBuv/m dEé  deuv de dé  dE/m cem deg
1 18639.88 43.48 54.00 -18.52 27.18 11.31 34.99 39.98 VERTICAL 171 158 Average
2 l8g43.94 57.66 74.00 -16.34 41.36 11.31 34.99% 39.98 VERTICAL 171 158 Peak
3 15958.38 46.26 54.88 -7.74 3B.56 13.35 35.41 3I7.76 WVERTICAL 153 141 Average
4 15959.86 6O.68 74.00 -13.32 44,98 13.35 35.41 37.76 VERTICAL 153 141 Peak
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Vertical
130 Level (dBu\im) Date: 2015-10-25 Time: 14:03:04
120 —+ L 1 [ 1 1 -
W00
g FCC CLASS-B PK
g0 1 ! ! ; 1 | . 1 i ! 1 _,_,'-'L.L
i —— | . | FCCCLASSBAV
2 : RO
B0 ! | | | T | I 1 ! 1 ! ! :.,_.ur_',
40
20

1000 4000. 8000, 12000, 16000. 20000,  24000. 28000 J2000.  36000. 40000

Frequency (MHz)
Limit Owver Read Cable PreampAntenna AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dié  dBuv di dé  dé/m cm deg
1 18639.72 43.51 54.89 -18.49 27.21 11.31 34.99 30,98 HORIZONTAL 135 497 Average
2  19643.63 53.12 74.00 -15.88 41.82 11.31 34.99 39.98 HORIZONTAL 135 97 Peak
3 15855.28 46.23 54.80 -7.77 3B.53 13.35 35.41 37.76 HORLZONTAL 145 117 Average
4 15955.38 60.85 74.00 -13.15 45.15 13.35 35.41 37.76 HORLZONTAL 145 117 Peak
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Temperature 25°C Humidity 59%
Test Engineer Peter Wu Configurations /EEE 802.T1a CH 100/
Chain 1
Horizontal
1mLE\"EE (dBuVim) . . IDate: 2015-10-25 Time: 14:06:35
120— é é i é E ......................... é ............ é | E : |
100/ :
FCC m%.als 5-B PK

Eﬂ N SN N RN S S S S S N S T I U I N E— :_l,';,'.j..
FCC CLASS.B AV
60 1 [ ! e 24
|
40 | | |
m ...........................................................

1000 4000. 8000. 12000. 16000. 20000.  24000. 28000. 32000. J6000. 40000

Frequency (MHz)
vamer  Over  Read Cable PreampAntenna AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dé  dBuv dB dB  dB/m cm deg
1 11@@8.12 57.87 74.80 -16.13 41.606 11.24 35.17 40.28 HORIZONTAL 152 33 Peak
2 1180@.44 44.32 54.88 -9.68 28.85 11.24 35.17 40.28 HORIZONTAL 1s2 33 Average
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Vertical
13ﬂ|_e-u-e|{uguwm| Date: 2015-10-25 Time: 14:08:14
120 !
FCC CLASS-B PK
a0 i TGO
............................................................. FCC CLASSB AV
&0 [ | 1 1 Wi
|
40 ] 1 | I N S B
1000 4000, 8000, 12000. 16000.  20000. 24000.  28000.  32000.  36000. 40000
Frequency (MHz)
Limit Ower Read Cable PreampAntenna AfPos T/Pos
Freq Level Lime Limit Lewel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dé  dBuv dB dé  dB/m cm deg
1 11893.38 44.35 54.88 -9.65 28.87 11.25 35.17 48.20 VERTICAL 165 126 Average
2 118@3.74 58.85 74.88 -15.95 41.77 11.25 35.17 48.28 VERTICAL 185 126 Peak
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
_ - IEEE 802.11a CH 116/
Test Engineer Peter Wu Configurations )
Chain 1
Horizontal
13u|_e1,-e|{uﬁuwm| Date: 2015-10-25 Time: 14:10:03
120
100
FCC CLASS-B PK
a0 i ¢ : ;s ; f ! ! ! : el
i FCC CLASS-B AV
G0 2 1 ~ab
40
20
1000 4000, 8000, 12000. 16000. 20000, 24000. 28000. 32000. 36000. 40000
Frequency (MHz)
Limit Over Read Cable Preampantenna AfPos T/Pos
Freq Level Lime Limit Lewel Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuv/m dB  dBuV db dB  dB/m cm deg
1  11155.96 44.27 S54.88 -9.73 28.83 11.31 35.19 49.12 VERTICAL 174 153 Average
2 11162.48 58.29 74.88 -15.71 42.86 11.32 35.19 48.18 VERTICAL 174 153 Peak
Report Format Version: Rev. 02 Page No. 1 127 of 269
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SPORTON LAB.

Report No.: FR5O1504AC

Vertical
ﬂﬂLeveI{dBquml Date: 2015-10-25 Time: 14:16:06
120 i
FLC CLASSB PK
a0 i ! XTI
"""""""""""""""""" 2 FCC CLASS B AV
&0 f : 1 ] BOE
40 1 |
zu_._......._ s - 4 .l 4

1000 4000. £000.

12000.  16000.  20000.  24000.  28000.  32000. 36000. 40000

Frequency (MHz)

Limit Owver Read Cable PreampAntenna AfPos T/Pos
Freq Lewvel Lime Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dé  dBuV dB dé  dBSm cm deg
1 11156.38 44.26 54.8¢ -9.74 28.82 11.31 35.19 48.12 HORIZONTAL 188 187 Average

2 11163.34 59.13 74.80

=14.87 42.99

11.32 35.19 48.18 HORIZONTAL

188 187 Peak

Report Format Version: Rev. 02
FCC ID: UDX-60047015
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
_ - IEEE 802.11a CH 140/
Test Engineer Peter Wu Configurations )
Chain 1
Horizontal
13n|_g1,|\g| {dBuVim) Date: 20151216 Time: 23:39:35
120
100
FCC CLASS.B PK
fol % ) I ] ! ! IRETii=
3 FCC CLASS-B AV
60 f GdE
3
40
20
1000 4000. &000. 12000,  16000. 20000.  24000. 28000. 32000. 36000. 40000
Frequency (MHz)
Limit Ower FRead Cable PreampéAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dé  dBuv dB dé  dB/m deg cm
1 11399.92 59.55 74.80 -14.45 43.85 11.68 35.22 48.84 HORIZOWNTAL 292 184 Peak
2 11l4ee.46 46,17 S54.88 -7.83 29.67 11.68 35.22 48.84 HORIZIONTAL 292 184 Average
Report Format Version: Rev. 02 Page No. : 129 of 269
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E Report No.: FREOT1504AC
Vertical
ﬁnLeveI (dBuVim) Date: 2015-12-16 Time: 23:39:16
120f——— - ..... ..................................................
100
| | | FCC CLASS-B PK
80| i ! ! } } [ 1 ! THOE
- . { [ [
1 FCC CLASS-B AV
60 i 2 1 1 ] IEIE
"0 ............................................
20

1000 4000. 3000. 12000. 16000.  20000. 24000.  28000. J2000.  36000. 40000

Frequency (MHz)
Limit Owver Read Cable Preampintenna T/Pos AfPos
Freq Lewvel Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dé  dBuv dB dg  de/m deg o
1 11480.55 46.27 54.88 -7.73 29.77 11.68 35.22 48.84 VERTICAL 294 1e@ Average
2 11488 .88 59.50 74.88 -14.5@ 43.80 11.68 35.22 48.84 VERTICAL 294 188 Peak
Report Format Version: Rev. 02 Page No. - 130 of 269
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
_ - IEEE 802.11a CH 144/
Test Engineer Peter Wu Configurations )
Chain 1
Horizontal
139"’9"'9' (dBuVim} Date: 20151216 Time: 23:40:24
120
100
..................................................................... FCC CLASS-B PK
80 | GOE
. FCC CLASS B AV
60 2 ! L
1
40
20/
1000 4000. 3000. 12000. 16000. 20000, 24000.  28000. 32000,  36000. 40000
Frequency (MHz)
Limit Owver Read Cable Preampdntenna TfPos  AfPos
Freq Level Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuV/m dB dBuv dB dg dé/m deg cm
1 114468.8%9 45.42 54.88 -E.58 28.93 11.69 35.23 48.83 HORIZONTAL 298 182 Average
2 11448.68 5B.26 74.88 -15.74 41.77 11.69 35.23 48.83 HORIZONTAL 298 182 Peak
Report Format Version: Rev. 02 Page No. - 131 of 269

FCC ID: UDX-60047015
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SPORTON LAB.

Report No.: FR5O1504AC

Vertical
43gLeve! (dBuVim) Date: 20151216 Time: 23:40:08
120
100
FCC CLASS-B PK
30 ] % 1 ¥ 13 1 13 1§ I 1 I _":".':'
FCC CLASSB AV
60 1 ! S——
40
20

1000 4000. £000.

12000.  16000.  20000.  24000. 28000. 32000. 36000. 40000

Frequency (MHz)

Limit (Ower Read Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dBé  dBuv dB dé  dB/m deg cm
1 11449.10 58.31 74.00 -15.69 41.82 11.69 35.23 490.03 VERTICAL 294 182 Peak
2 11449.54 45.73 S54.9@ -85.27 20.24 11.69 35.23 48.83 VERTICAL 294 182 Average
Report Format Version: Rev. 02 Page No. - 132 of 269

FCC ID: UDX-60047015
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
_ - IEEE 802.11ac MCSO/Nss1 VHT20 CH 52 /
Test Engineer Peter Wu Configurations )
Chain 1
Horizontal
13n|_g1|\g| {dBu\im) Date: 20151216 Time: 23:48:55
120
100
FCC CLASS.B PK
a0 I} !
1 FCC CLASS-B AV
60 | ! ReLL
Ef
40
20
1000 4000. &000. 12000, 16000. 20000. 24000. 28000. 32000. 36000. 40000
Frequency (MHz)
Limit 0Ower Read Cable PreampAntenna T/Pos AfPos
Freq Lewel Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dB  dBuv dB dé  dB/m deg cm
1 1577978 6@.46 74,00 -13.54 44.88 13.28 35.39 37.97 HORIZONTAL 282 187 Peak
2 15789.21 47.58 54.8@ -6.42 31.72 13.28 35.39 37.97 HORIZONTAL 282 187 Average
Report Format Version: Rev. 02 Page No. - 133 of 269
FCC ID: UDX-60047015 Issued Date : Mar. 18, 2016



SPORTON LAB.

Report No.: FR5O1504AC

Vertical
1343""“'9' (dBuvim) Date: 2015-12-16 Time: 23:48:37
R . 1| W S I I U S S S S S— I S S I — —S— S— S— E—
100
| | FCC CLASS-B PK
B8O t f 1 } { | TBUEC
| | | [
I [ [ [ | | | 2l ] FCC CLASS-B AV
&ol—! ] I } } ] | 1 H i G e
"0 4 L
20
1000 4000. 3000. 12000. 16000. 20000. 24000. 28000, 32000, 36000. 40000
Frequency (MHz)
Limit Ower Read Cable Preampdntenna T/Pos AfPos
Freq Lewvel Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m di  dBuv dB dg  de/m deg o
1 15788.56 47.74 54.88 -6.26 31.88 13.28 35.39 37.97 VERTICAL 284 189 Average
2 15788.68 68.87 74.88 -13.33 44.81 13.28 35.39 37.97 VERTICAL 284 1689 Peak
Report Format Version: Rev. 02 Page No. 134 of 269
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
_ - IEEE 802.11ac MCSO/Nss1 VHT20 CH 60 /
Test Engineer Peter Wu Configurations )
Chain 1
Horizontal
130 Lewvel {dBuim) Date: 2015-12-16 Time: 23:50:33
120
100
FCCCLASSE PK
au ~UD
r 3 FCC CLASSB AV
60/ Wil
2
40
20
1000 4000. 8000, 12000.  16000. 20000,  24000. 28000. 32000. 36000. 40000
Frequency (MHz)
Limit (Ower Read Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dE  dBuV dB dé  dB/m deg om
1 le60@.47 59.668 74.00 -14.32 43.46 11.30 34.96 39.88 HORIZONTAL 281 185 Peak
2  10600.66 46.65 54.80 -7.34 306.44 11.30 34.96 39,58 HORIZONTAL 281 185 Average
3 15899.83 61.88 74.00 -12.92 45.34 13.33 35.48 37.81 HORIZONTAL 278 1@6 Peak
4 158992.77 486.93 54.9@ -5.97 32.29 13.33 35.48 37.81 HORIZONTAL 278 18& Average

Report Format Version: Rev. 02

FCC ID: UDX-60047015
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SPORTON LAB.

Report No.: FR5O1504AC

Vertical
130 Level (dBuVim) Date: 2015-12-16 Time: 23:49:57
120
100
FCC CLASS-B PK |
&0 1 ! ! =
1 .| 1 FCC CLASSSB AV
B0/ 1 | I e0E
p E ]
40
20
1000 4000, 8000, 12000, 16000, Eﬂljﬂﬂ. 24000. 28000, 32000 . 36000, 40000
Frequency (MHz)
Lamit  Owver Read Cable PreampAntenna T/Pas  AfPos
Freg Lewvel Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dE  dBuv de dg dB/m deg cm
1 1868@.26 59.98 74.80 -14.10 43 65 11.3@8 34.96 39.85 VERTICAL 278 186 Peak
2 1e680.52 47.93 54.80 -6.97 38.81 11.3@ 34.96 39.88 VERTICAL 273 1l Average
3 15899.37 47.95 54.8@ -6.85 32.21 13.33 35.48 37.E1 VERTICAL 276 188 Average
4 15988.58 61.67 74.80 -12.33 45.93 13.33 35.48 37.81 VERTICAL 76 108 Peak
Report Format Version: Rev. 02 Page No. - 136 of 269

FCC ID: UDX-60047015
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
_ - IEEE 802.11ac MCSO/Nss1 VHT20 CH 64 /
Test Engineer Peter Wu Configurations )
Chain 1
Horizontal
130 Level (dBuVim) Date: 2015-12-16 Time: 23:52:20
120
100
FCC CLASS-B PK
Bp { .......................................................................... ey
- F— FCC CLASSB AV
60 { G
d
40
20
1000 4000, 8000, 12000,  16000. 20000,  24000. 28000,  32000.  36000. 40000
Frequency (MHz)
Limit Over Read Cable PreampAntenna T/Pes  AfPos
Freq Lewel Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dBé  dBuv de dg  dB/m deg cm
1 18648.26 59.79 74.88 -14.21 43.56 11.32 34.99 39,98 HORIZONTAL 268 184 Peak
2 18648.33 46.38 54.00 -7.62 38.15 11.32 34.99 39.99 HORIZONTAL 268 184 Average
3 15959.14 45.209 S4.88 -5.71 32.68 13.353 35.41 37.7% HORIZIONTAL 72 188 Average
4  15959.87 61.19 74.98 -12.81 45.5%8 13.35% 35.41 37.75 HORIZONTAL 272 188 Peak
Report Format Version: Rev. 02 Page No. - 137 of 269

FCC ID: UDX-60047015
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SPORTON LAB.

Report No.: FR5O1504AC

Vertical
130 Lewvel (dBu'im) Date: 2015-12-16 Time: 23:51:50
120
100
FCCCLASS-B PH
a0 1 I T HIH
- F p— FCC CLASS-B AV
B0/ ] ] EOE.
40
20
1000 4000, 8000, 12000. 16000, 20000, 24000 28000. 32000 36000. 40000
- Freguency (MHZ)
Over Read Cable PreampAntenna T/Pos  AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dE  dBuv de d8  dBE/m deg cm
1 18648.12 68.27 74.80 -13.73 44.84 11.32 34.99 39,90 VERTICAL 279 184 Peak
2 18648.37 46.85 54.80 -7.15% 38.62 11.32 34.99 39.9@ VERTICAL 279 184 Average
3 15959.16 48.38 S4.88 -5.62 32.69 13.3% 35.41 37.75 VERTICAL 275 182 Average
4  15961.88 61.91 74.988 -12.89% 46.22 13.35% 35.41 37.75 VERTICAL 275 182 Peak
Report Format Version: Rev. 02 Page No. - 138 of 269
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
_ - IEEE 802.11ac MCSO/Nss1 VHT20 CH 100/
Test Engineer Peter Wu Configurations )
Chain 1
Horizontal
130LE-'UE| (dBuVim}) Date: 2015-12-16 Time: 23:53:40
120
100/
.................................................................... FCCCLASS-BPK
m -0
5 FCC CLASS B AV
60 ! L E
40
20
1000 4000, 3000. 12000,  16000.  20000. 24000, 28000. 32000,  36000. 40000
Frequency (MHz)
Limit Over Read Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuv/Sfm dBuV/m de dBuv dB dg  de/m deg i
1 18999.82 45.57 54.88 -5.43 29.84 11.50 35.17 48.28 HORIZONTAL 268 184 Average
2 11e81.88 59.84 74.80 -14.96 42.51 11.58 35.17 48.28 HORIZONTAL 268 184 Peak
Report Format Version: Rev. 02 Page No. - 139 of 269
FCC ID: UDX-60047015 Issued Date : Mar. 18, 2016



SPORTON LAB.

Report No.: FR5O1504AC

Vertical
1 mLeuel (dBuVim) Date: 2015-12-16 Time: 23:53:22
121} ...........................................................................................................................
100
FCC CLUASS-B PK
80 I E—— FE0E
| |
1 1 FCC CLASS-B AV
50 L L 12 f " ——
40— —— , ............................ | |
20
1000 4000. 3000, 12000, 16000, 20000, 24000, 28000, 32000, 36000, 40000
Frequency (MHz)
Limit Owver Read Cable Preampdntenna T/Pos AfPos
Freq Lewvel Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dé  dBuv dE de  de/m deg (<]
1 18999.46 45.89 54.88 -8.11 29.36 11.50¢ 35.17 48.20 VERTICAL 263 182 Average
2 11828.98 S5B.78 74.88 -15.22 42.25 11.58 35.17 46.28 VERTICAL 263 1682 Peak
Report Format Version: Rev. 02 Page No. - 140 of 269

FCC ID: UDX-60047015
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 116
Test Engineer Peter Wu Configurations
/ Chain 1
Horizontal
13nLE'I|I‘E| (dBuV/m) Date: 2015-12-16 Time: 23:54:35
120
100
FCC CLASS-B PK
80— 1 1 1 LEdE.
1 FCC CLASS-B AV |
&0 1 ! I 1 10T ) &
40
20
1000 4000, £000. 12000, 16000. 20000. 24000. 28000. 32000. 36000. 40000

Frequency (MHz)

Limit Ower Read Cable PreampAntenna T/Pos AfPos
Freq Lewvel Line Limit Lewel Loss Factor Factor Pol/Phase Remark
MHz dBuY/m dBuV/m dB  dBuv dB dé  dB/m deg cm
1 11158.88 £0.09 74.88 -13.91 43.58 11.57 35.19 48.13 HORIZONTAL 249 118 Peak

2  11158.89 46.88 5S4.88 -7.12

38.37

11.57 35.19 48.13 HORIZONTAL 249 118 Average

Report Format Version: Rev. 02
FCC ID: UDX-60047015
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SPORTON LAB.

Report No.: FR5O1504AC

Vertical
13anI (dBu/m) Date: 2015-12-16 Time: 23:54:18
120
100
FCC CLASS-B PK
a0l I} 1 1 ImiTilzn
FCC CLASS-B AV
60 ! f 1
40
20
1000 4000. £000. 12000. 16000. 20000  24000.  28000. 32000.  36000. 40000
Frequency (MHz)
Limit Ower Read Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dé  dBuv dB dé  dB/m deg cm
1 11159.83 59.83 74.88 -14.17 43.32 11.57 35.19 48.13 VERTICAL 251 187 Peak
2 111e@.85 46.99 5S4.88 -7.@1 30.48 11.57 35.19 48.13 VERTICAL 251 187 Average
Report Format Version: Rev. 02 Page No. - 142 of 269
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AiresiBitin iy Report No.: FRSO1504AC
Temperature 25°C Humidity 59%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 140/
Test Engineer Peter Wu Configurations
Chain 1
Horizontal
430L2vel (dBuVim) Date: 2015-12-16 Time: 23:55:47
120
100
..................................................................... FCC CLASS-BPK
B0 RTil s
- FCC CLASSB AV
W r4 ! HOE
1
40
20

1000 4000, 3000. 12000, 16000, 20000, 24000. 280040, J2000.  36000. 40000

Frequency (MHz)
Limit Owver Read Cable PreampAntenna T/Pos ASPos
Freq Level Line Limit Lewel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m de dBuv dB dé de/m deg i

1 11399.54 46.83 54.88 -7.97 129.53 11.68 35.22 48.84 HORIZONTAL 224 184 Average
2 11482.38 59.28 74.88 -14.72 42.78 11.68 35.22 46.84 HORIZONTAL 224 184 Peak

Report Format Version: Rev. 02 Page No. - 143 of 269
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e Report No.: FR5O1504AC
Vertical
130 Level (dBulm) Date: 20151216 Time: 23:55320
120
100
FCC CLASS-B PK.
80— 1 H 1 Il 1 H I % - : - H 1 I : ] ! BRIy
: FCC CLASS-B AV
B0 I I I 1 I ! I 1 Lodb
2
40
20

1000 4000. 8000, 12000. 16000. 20000,  24000. 28000. 32000.  36000. 40000
Frequency (MHz)

Limit Ower Read Cable PreampAntenna T/Pos AfPos
Freq Lewel Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuY/m dBuV/m dBé  dBuv dB dé  dBs/m deg cm
1 11399.77 59.99 74.00 -14.19 43.48 11.68 35.22 48.84 VERTICAL 224 183 Peak
2 11489.72 46.326 S54.8@ -7.74 29.76 1l.68 35.22 48.84 VERTICAL 234 188 Average
Report Format Version: Rev. 02 Page No. - 144 of 269
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
_ - IEEE 802.11ac MCSO/Nss1 VHT20 CH 144 /
Test Engineer Peter Wu Configurations )
Chain 1
Horizontal
1MMEI (dBuVim}) Date: 2015-12-16 Time: 23:56:39
120
100/
..................................................................... FCCCLASS-BPK
- FCC CLASS-B AV |
60 4 | MITiIE
1
40/
20
1000 4000, 3000. 12000,  16000.  20000.  24000. 28000. 32000,  36000. 40000
Frequency (MHz)
Limit Over Read Cable PreampAntenna T/Pos A/Pos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuVv/m dBuW/m di  dBuVW dB dg  dB/m deg cm
1 11439.63 45.46 54,88 -B.54 28.97 11.69 35.23 48.83 HORIZONTAL 231 18l Average
2 11439.76 5B.48 74.88 -15.52 41.99% 11.69 35.23 48.83 HORIZONTAL 231 181 Peak
Report Format Version: Rev. 02 Page No. - 145 of 269
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SPORTON LAB.

Report No.: FR5O1504AC

Vertical
1 MLE“' (dBuVim) Date: 2015-12-16 Time: 23:56:21
[ 1 N N S A S SUN S SU— IS U S A — S S— S S S—
100
FCC CLASS-B PR
B0 ! [ | ] JGlE-
|
1 FCC CLASS.B AV
60 ! I 2] 1 H T IHiE
"0 ........................................... -
20
1000 4000. 2000, 12000, 16000, 20000, 24000, 28000, 32000, 36000, 40000
Frequency (MHz)
Limit Owver FRead Cable PreampiAntenna T/Pos A/Pos
Freq Lewvel Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuV/m dé  dBuv dE dé  dE/m deg cm
1 11446.83 45.52 54.88 -B.48 29.83 11.69 35.23 48.83 VERTICAL 225 183 Average
2 11448.97 58.13 74.88 -15.8B7 41.64 11.69 35.23 48.83 VERTICAL 225 183 Peak
Report Format Version: Rev. 02 Page No. - 146 of 269

FCC ID: UDX-60047015
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SPORTON LAB.

Report No.: FR5O1504AC

Temperature 25°C Humidity 59%
IEEE 802.11ac MCSO0/Nss1 VHT40 CH 54
/ Chain 1

Test Engineer Peter Wu Configurations

Horizontal

13ELIE-HEI (dBuVim}) Date: 20151217 Time: 00:48:29

120

100

.................................................................... FCCCLASS-BPK
80 ! Gk

2 FCC CLASSB AV
60 | RTi

40

20

1000 4000. 3000. 12000. 16000. 20000, 24000.  28000. J2000.  36000. 40000

Frequency (MHz)
Limit Owver Read Cable PreampAntenna TiPas ASPos
Freg Lewvel Ling Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuV/m dé  dBuv dB dié  dg/m deg cm

1 15689.49 47.98 54.88 -6.82 32.15 13.38 35.39 37.92 HORIZONTAL 214 188 Average
2 15689.98 61.58 74.88 -12.58 45.67 13.38 35.39 37.92 HORIZONTAL 214 188 Peak

Report Format Version: Rev. 02 Page No. 147 of 269
FCC ID: UDX-60047015 Issued Date : Mar. 18, 2016



