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History of This Test Report

REPORT NO. VERSION DESCRIPTION ISSUED DATE
FR5N2614-11 Rev. 01 Initial issue of report Sep. 14, 2016
Changing Equipment Name to “Metroling Outdoor
FR5N2614-11 Rev. 02 60GHz PtMP + 5 GHz” from “Metroling Outdoor Sep. 21, 2016
60GHz PTP + 5 GHz”
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SPORTON LAB.

Project No: CB10509078
1. VERIFICATION OF COMPLIANCE

Product Name : Metroling Outdoor 60GHz PtMP + 5 GHz
Brand Name : IgniteNet
Model No. : ML-60-30-18
Applicant Accton Technology Corporation
Test Rule Parl(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 Mar. 10, 2016 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 true and accurate for showing the sample’s EMC nature.

4 P
// Yoty ;_./ //('_h\x.‘_
£ - _
/ Sam Chen

SPORTON INTERNATIONAL INC.
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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
4.1 15.407(b) Radiated Emissions Complies
4.2 | 15.407(b) Band Edge Emissions Complies
4.3 15.203 Antenna Requirements Complies
Report Format Version: Rev. 02 Page No. -2 0f57

FCC ID: HED-ML6035G3 Issued Date : Sep. 21, 2016



SPORTON LAB.

Report No.: FREN2614-11

3. GENERAL INFORMATION

3.1. Product Details

ltems Description
Product Type WLAN (2TX, 2RX)
Radio Type Intentional Transceiver
Power Type From PoE
Modulation I[EEE 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 / T6QAM / 64QAM / 256QAM)

Data Rate (Mbps)

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

Frequency Range

5150 ~ 5250 MHz / 5725 ~ 5850 MHz

Channel Number

9 for 20MHz bandwidth ; 4 for 40MHz bandwidth

2 for 80MHz bandwidth

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3

Note 1: This device contains transmitter 6§0GHz module FCC ID: HED-ML60MDSB
Note 2: WLAN and 60G do not work at the same time.

Items Description
Communication Mode X |IP Based (Load Based) [ ] |Frame Based
Beamforming Function [ |With beamforming X |Without beamforming
Operate Condition [] |Indoor X] |Outdoor
Antenna and Bandwidth
Antenna Two (TX)
Bandwidth Mode 20 MHz 40 MHz 80 MHz
IEEE 802.11a \Y X X
IEEE 802.11n \Y v X
IEEE 802.11ac \Y \Y \Y
Report Format Version: Rev. 02 Page No. - 30f57
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IEEE 11n/ac Spec.

Number of
Protocol Data Rate / MCS
Transmit Chains (NTX)
802.11n (HT20) 2 MCS 0-15
802.11n (HT40) 2 MCS 0-15
802.11ac (VHT20) 2 MCS 0-9/Nss1-2
802.11ac (VHT40) 2 MCS 0-9/Nss1-2
802.11ac (VHT80) 2 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 and VHT80.

Note 3: Modulation modes consist of below configuration:

HT20/HT40: IEEE 802.11n, VHT20/VHT40/VHT80: IEEE 802.11ac

3.2. Accessories

N/A

Report Format Version: Rev. 02
FCC ID: HED-ML6035G3
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3.3. Table for Filed Antenna

Ant. Brand P/N Antenna Type Connector Cai (d8)
Band 1 | Band 4
1 Accton 120G00000156A Dish Ant. N/A 9.7 12.4
Note:
For IEEE 802.11a/n/ac Mode (2TX/2RX)
Chain 1 and Chain 2 can be use as tfransmitting antenna
Chain 1 and Chain 2 can be used as receiving antennas.
Chain 2 Chain 1
(Connect to Ant. 1) (Connect to Ant. 1)
3.4. Table for Carrier Frequencies
There are three bandwidth systems.
For 20MHz bandwidth systems, use Channel 36, 40, 44, 48, 149, 153, 157, 161, 165.
For 40MHz bandwidth systems, use Channel 38, 46, 151, 159.
For 80MHz bandwidth systems, use Channel 42, 155.
Frequency Band Channel No. Frequency Channel No. Frequency
36 5180 MHz 44 5220 MHz
5150~5250 MHz 38 5190 MHz 46 5230 MHz
Band 1 40 5200 MHz 48 5240 MHz
42 5210 MHz - -
149 5745 MHz 157 5785 MHz
5725~5850 MHz 151 5755 MHz 159 5795 MHz
Band 4 153 5765 MHz 161 5805 MHz
155 5775 MHz 165 5825 MHz
Report Format Version: Rev. 02 PageNo.  :50f57
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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 ltems Mode Data Rate Channel Chain
Radiated Emission Below 1GHz Normal Link - - -
Radiated Emission Above 1GHz | 11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/1 | 14+2
57/165
11ac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/1 | 142
57/165
11ac VHT40 |Band 1&4 | MCSO/Nss1 | 38/46/151/159 | 142
11ac VHT80 |Band 1&4 | MCSO/Nss1 | 42/155 1+2
Band Edge Emission 11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/1 | 1+2
57/165
11ac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/1 | 142
57/165
11ac VHT40 |Band 1&4 | MCSO/Nss1 | 38/46/151/159 | 1+2
11ac VHT80 |Band 1&4 | MCSO/Nss1 | 42/155 142

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 EUT can used at Y-axis only.

Note 3: The power of EUT is supplied by PoE. But the PoOE is for measurement only, and it would not be

marketed.

Equipment

Brand Name

Model Name

PoE

GME

GME241DA-240100G

The following test modes were performed for all tests:

For Radiated Emission test<below 1GHz>:
Mode 1: Normal Link - Place EUT in Y axis - 5GHz
For Radiated Emission test<above 1GHz>:
Mode 1: CTX - Place EUT in Y axis - 5GHz

Report Format Version: Rev. 02
FCC ID: HED-ML6035G3
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3.6. Table for Testing Locations

Test Site Location
Address: No.8, Lane 724, Bo-qi 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 Desigrl:ccz:tci;n No. IC File No. VCCI Reg. No
03CHO1-CB SAC Hsin Chu TW0006 IC 4086D -

Semi Anechoic Chamber (SAC).

3.7. Table for Class Il Change

This product is an extension of original one reported under Sporton project number: FR5N2614-03

Below is the table for the change of the product with respect to the original one.

Modifications Performance Checking

1. Adding a model no.: ML-60-30-18

2. Adding an antenna (P/N: 120G00000156A) for model no.:
ML-60-30-18 use. 1.

3. Changing Equipment Name to “Metroling Outdoor 60GHz
PIMP + 5 GHz” from “Metroling Outdoor 60GHz PTP + 5 GHz”
for model no.: ML-60-30-18 use.

Radiated Emissions

2. Band Edge Emissions

Note: Above tests will be based on original output power to re-test.

3.8. Table for Supporting Units

For Test Site No: 03CHO1-CB

<below 1GHz>

Support Unit Brand Model FCCID
Notebook*3 DELL E4300 DoC
Voltage c:r?d current HUA 85C1-50V DoC
device
Flash disk3.0 Silicon Power BO6 DoC
PoE GME GME241DA-240100G DoC
<above 1GHz>
Support Unit Brand Model FCCID
Notebook DELL E4300 DoC
PoE GME GME241DA-240100G DoC
3.9. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.
Report Format Version: Rev. 02 Page No. - 70f 57
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3.10. Test Configurations

3.10.1. Radiation Emissions Test Configuration

Test Configuration: 30MHz ~1GHz

(o
= peojasn |

"™
voltage and E
T current device
PoE %
1
LAN NB Q{ LAN NB
5G NB
item Connection Shielded Length
1 RJ-45 cable No 1.5m
2 RJ-45 cable No 10m
3 RJ-45 cable No 10m
4 Console cable No 0.4m
Report Format Version: Rev. 02 Page No. - 80f 57
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Test Configuration: above 1GHz

EUT
1
[ i |
PoE LAN NB
item Connection Shielded Length
1 RJ-45 cable No 10m
2 RJ-45 cable No 1.5m
Report Format Version: Rev. 02 Page No. -9 0of 57
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4. TEST RESULT

4.1. Radiated Emissions Measurement

4.1.1. Limit

For tfransmitters operating in the 5.15-5.25 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 5.725-5.85 GHz band: all emissions shall be limited to a level of -27
dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25
MHz above or below the band edge, and from 25 MHz above or below the band edge increasing
linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or
below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

In addition, In case the emission fall within the restricted band specified on 15.205(a), 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(kH2) 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

4.1.2. 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

Report Format Version: Rev. 02
FCC ID: HED-ML6035G3

Page No. : 10 of 57
Issued Date : Sep. 21, 2016




Report No.: FREN2614-11

SPORTON LAB.

4.1.3. Test Procedures

1. Configure the EUT according o 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 0 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 TMHz VBW and 3MHz RBW for peak reading. Then TMHz 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.

Report Format Version: Rev. 02 Page No. - 11 of 57
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4.1.4. 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

i—— Im —
EUT &nt. feed
----- point

Metal Full Soldered Ground Plane
Spectrum Analyzer

I Receiver _ i,

For Radiated Emissions: Above 1GHz

Boresight Antenna
Mast
Horn Antenna

RF Cable

Absorber

Trun Table

Spectrum Analyzer

-_—

Report Format Version: Rev. 02 Page No. - 12 of 57
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4.1.5. Test Deviation
There is no deviation with the original standard.
4.1.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

Report Format Version: Rev. 02
FCC ID: HED-ML6035G3

Page No. : 13 of 57
Issued Date : Sep. 21, 2016



SPORTON LAB.

Report No.: FREN2614-11

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

Temperature 24°C Humidity 55%
Test Engineer Kenneth Huang Configurations Normal Link
Test Date Aug. 15, 2016
Freq. Level Over Limit Limit Line Remark
(MHz) (dBuV) (dB) (dBuV)
- - - - See Note
Note:

The amplitude of spurious emissions that are attenuated by more than 20dB 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.

Report Format Version: Rev. 02
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4.1.8. Results of Radiated Emissions (30MHz~1GHz)

Temperature 24°C Humidity 55%
Test Engineer Kenneth Huang Configurations Normal Link
Horizontal
100 Level (dBuVim) Date: 2016-08-15 Time: 15:44:39
a0
80
70
60 FCC CLASS-B
22
50 |
40
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Limit Owver Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dé  dBuv dé  dB/m dB cm deg
1 3@.97 29.33 4@.88 -18.67 36.180 @.58 25.13 32.4@ 15@ 357 QP HORIZONTAL
2 71.71 19.29 4@.e8 -28.71 37.93 @.73 13.83 32.4@ 1lae 13@ QP HORIZONTAL
3 214.38 48.47 43.58 -3.83 54.74 1.26 16.79 32.32 15@ 166 QP HORIZONTAL
4 325.85 32.78 46.88 -13.22 42.79 1.55 28.73 32.29 1ee 342 QP HORIZONTAL
5 579.99 35.88 46.80 -l0.80 41.14 2.89 25.17 32.48 28 1@ QP HORIZONTAL
B 659.53 33.84 46.80 -12.16 37.95 2.21 26.86 32.38 15e 347 QP HORIZONTAL
Report Format Version: Rev. 02 Page No. - 15 of 57
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Vertical

100 Level {dBuV/m) Date: 2016-08-15 Time: 15:39:30

90

80

70

60 FCC CLASS-B

=

50 5 !

4{]{‘

30

20

10

1:33{] 100. 200. 300. 400. 500. 00. T00. 800. 900. 1000

Frequency {MHz)
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Lewvel Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dB  dB/m dB cm deg
1 45.52 35.87 4e.88 -4.13 58.80 @.60 16.88 32.41 1lae 3 QP WERTICAL
2 56.19 36.59 48.88 -3.41 54.28 @.66 14.14 32.41 1lae 26 QP WERTICAL
3 77.53 31.1e 4e.88 -8.98 49.38 @.77 13.43 32.48 15@ 167 QP WERTICAL
4 173.56 35.91 43.58 -7.59 58.78 1.14 16.41 32.34 lae 339 QP WVERTICAL
[s 579.99 42.99 46.88 -3.81 48.13 2.89 25.17 32.48 lae 358 QP VERTICAL |
6 789.97 32.86 46.88 -13.94 36.12 2.29 26.8@ 32.35 lae 360 QP WERTICAL
Note:

The amplitude of spurious emissions that are attenuated by more than 20dB 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.

Report Format Version: Rev. 02
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4.1.9. Results for Radiated Emissions (1GHz~40GHz)

Temperature

24°C

Humidity 55%

Test Engineer

Kenneth Huang

Configurations | IEEE 802.11a CH 36/ Chain 1 + Chain 2

Test Date Sep. 02, 2016
Horizontal
Limit Ower  Fead Cablednterma Preamp AfFos  TiPaos
Freq Level Line Limit Lewel Loss Factor Factor Fema rk FolfFhase
WHz dBuVim dBEuW/m iB  dBu¥ dB  dB/m dB Cum dag
1 15535.04 44.90 74.00 -29.10 33,68  7.70 36.16 34.64 135 347 Peak HORIZONTAL
2 15536.04 44,21 S54.00 -9.79 32,09 7.70 AB.1& 34,64 135 347 Average HORIZONTAL
Vertical
Limit Ower  Fead Cablednterma Preamp AfFos  TiPaos
Freq Level Line Limit Lewel Loss Factor Factor Fema rk FolfFhase
WHz dBuVim dBEuW/m iB  dBu¥ dB  dB/m dB Cum dag
1 1553500 54.71 74.00 -19.29 43.49  7.70 36,16 34.64 209 327 Peak VERTICAL
2 15535.00 43,09 54,00 -10001 32077 7.70 AR.1& 3464 209 327 Average VERTICAL

Report Format Version: Rev. 02
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Temperature 24°C Humidity 55%
Test Engineer Kenneth Huang Configurations | IEEE 802.11a CH 40/ Chain 1 + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 15600, 36 44.1a 34.00 -9.84 32,88 7.73 38,23 34,68 116 16 Average HORIZONTAL
2 15605.68 357.51 74.00 -16.49 446,17 7.73 28,29 34 6% 116 16 Pesk HORIZONTAL
Vertical
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 15590,02 56.84 74.00 -17.16 45546  7.7%3 38,23 3468 157 126 Peak VERTICAL
2 1559300 44.1% 54.00 -9.82 32.90 7.7% 3B.23 3468 157 326 Average VERTICAL
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SPORTON LAB.

Report No.: FREN2614-11

Temperature 24°C Humidity 55%
Test Engineer Kenneth Huang Configurations | IEEE 802.11a CH 48 / Chain 1 + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 1571648 56,63 74.00 -17.37 4524 7.78 38,42 3481 1&3 263 Peak HORIZONTAL
2 15718 .46 44,11 .00 989 32,71 778 3B .42 34,81 1&3 263 Average HORIZONTAL
Vertical
Limit Ower FRead Cablednternma Preamp &fPos  Tf{Pos
Freg Lewel Line Limit Lewel Less Facter Factor Rema vk FPolfPhaze
MHz dBu¥/m dBu¥V/m dB  dBu¥ dB  dBim dB Cm deg
1 1571608 43,94 54,00 -10.04 32.57  7.78 38.41 34,81 144 B0 Average VERTICAL
2 1571870 358,36 74.00 -15.64 46,97 7.78% 3842 34,81 144 &80 Peak VERTICAL
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SPORTON LAB.

Report No.: FREN2614-11

Temperature 24°C Humidity 55%
IEEE 802.11a CH 149 / Chain 1
Test Engineer Kenneth Huang Configurations
+ Chain 2
Test Date Sep. 02, 2016
Horizontal
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 11490, 00 44.25 34.00 -9.75 34,10 &.27 38,50 34.62 141 A9 Average HORIZONTAL
2 11490011 34.20 74.00 -19.80 44,05  6.27 28,350 234,62 141 209 Peak HORIZONTAL
Vertical
Limlt Qv x Fead Cableintenna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 11420, 88 54,42 74.00 -19.58 44.27  &.27 38,50 34,62 107 151 Peak VERTICAL
2 11490.00 44.31 54.00 -9.69 34,14 &£.27 3B.50 34,82 107 351 Average VERTICAL
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SPORTON LAB.

Report No.: FREN2614-11

Temperature 24°C Humidity 55%
IEEE 802.11a CH 157 / Chain 1
Test Engineer Kenneth Huang Configurations
+ Chain 2
Test Date Sep. 02, 2016
Horizontal
Limlt Qv x Fead Cableintenna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 1152513 52,68 74.00 -201.32 42.51  &.20 38,51 34,63 134 199 Peak HORIZONTAL
2 1153260 39,60 54.00 -14.40 29,43 £.20 38,51 34,63 134 199 Average HORIZONTAL
Vertical
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 1152530 53,34 74.00 20064 432,19  &.20 38,51 34,63 143 137 Peak VERTICAL
2 1152590 39.55 54.00 -14.45 29.3%  &£.20 38,51 34.63 148 137 Average VERTICAL
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Report No.: FREN2614-11

Temperature 24°C Humidity 55%
IEEE 802.11a CH 165/ Chain 1
Test Engineer Kenneth Huang Configurations
+ Chain 2
Test Date Sep. 02, 2016
Horizontal
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 1156567 52.19 74.00 -201.81 42.00 &.31 38,53 34,65 154 238 Peak HORIZONTAL
2 11570,91 38,90 54.00 -15.10 28.71  &.31 38,53 34.65 154 238 Average HORIZONTAL
Vertical
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 1157375 39,14 54.00 -14.86 28,95  &A.31 38,53 34,65 178 216 Average VERTICAL
20 1157478 32,37 74,00 -21.63 42,18 6.31 28,33 34,65 178 216 Peak VERTICAL
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SPORTON LAB.

Report No.

: FR5N2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 36 /
Test Engineer Kenneth Huang Configurations
Chain T + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 15542018 54,25 74.00 -19.75 43,02 7.701 38,16 34,64 132 14 Peak HORIZONTAL
2 15543 .49 41.2% 34.00 -12.72 30,05  7.71 38,16 34.64 132 14 Average HORIZONTAL
Vertical
Limit Ower FRead Cablednternma Preamp &fPos  Tf{Pos
Freg Lewel Line Limit Lewel Less Facter Factor Rema vk FPolfPhaze
MHz dBu¥/m dBu¥V/m dB  dBu¥ dB  dBim dB Cm deg
1 1553046 41.27 34.00 -12.73 320,04 7.71 38,16 34.64 120 130 fverage VERTICAL
2 1554268 5527 T4.00 -18.73 44,04  7.71 3B.16 3464 120 139 Peak VERTICAL
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SPORTON LAB.

Report No.: FREN2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 40/
Test Engineer Kenneth Huang Configurations
Chain T + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 1559905 55.00 74.00 -12.91 43,81  7.7%3 38,23 34,68 140 173 Peak HORIZONTAL
2 15600.75 40,93 54,00 -13.07 29.59 7.7%3 38,29 34 68 140 173 Average HORIZONTAL
Vertical
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 156001.55 54.22 74.00 -19.78 42 88 7.7% 38,20 34 68 142 210 Peak VERTICAL
2 1560473 41.35 34.00 -12.65 30,01 7.7% 38,29 3468 142 210 Average VERTICAL
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SPORTON LAB.

Report No.

: FR5N2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 48 /
Test Engineer Kenneth Huang Configurations
Chain T + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 15718.24 41,62 34.00 -12.38 30,23 7,78 20,42 34,81 1419 276 Average HORIZONTAL
2 15721.68 3526 74.00 -18.74 4387 7.7% 30,42 34,51 149 276 Peak HORIZONTAL
Vertical
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 1571510 54.82 74.00 -19.138 43,43 7,78 238,42 3481 1a3 325 Peak VERTICAL
2 15716.49 41,63 54,00 -12.37 30,24 7,78 3R .42 34,81 1a3 315 Average VERTICAL
Report Format Version: Rev. 02 Page No. - 25 of 57
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SPORTON LAB.

Report No.: FREN2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 149
Test Engineer Kenneth Huang Configurations
/ Chain 1 + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limit Ower Read Cableintennma Preamp &fPos T/Pos
Freg Lewel Line Limit Lewel Loss Factor Factor Rema vk FolfPhase
MHz dBu¥/m dBu¥VS m 4B dBu¥ dB dBSm dB Cm dag
1 11429.79 54.00 74.00 -20,00 43.85 &.27 38,50 34.62 139 9 peak HORIZONTAL
2 11439.95 43.90 54.00 -10010 33.75 &A.27 38.50 34.82 139 09 Average HORIZONTAL
Vertical
Limit Ower Read Cableintennma Preamp &fPos T/Pos
Freg Lewel Line Limit Lewel Loss Factor Factor Rema vk FolfPhase
MHz dBu¥/m dBu¥VS m 4B dBu¥ dB dBSm dB Cm dag
1 11490.03 53,62 74.00 -20,328 43.47 &£.27 38,50 34.62 107 352 Peak VERTICAL
2 11490.06 43,64 54.00 -10.36 33.49 A.27 38,50 34.82 107 352 Average VERTICAL
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SPORTON LAB.

Report No.

: FR5N2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 157
Test Engineer Kenneth Huang Configurations
/ Chain 1 + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limit Ower Read Cableintennma Preamp &fPos T/Pos
Freg Lewel Line Limit Lewel Loss Factor Factor Rema vk FolfPhase
MHz dBu¥/m dBu¥VS m 4B dBu¥ dB dBSm dB Cm dag
1 11589.90 52.93 74.00 -21.07 42.74  &£.31 38,53 34.65 103 200 Peak HORIZONTAL
2 11570,02 41.41 54.00 -12.59 31.22  A.31 3B.53 34.65 103 290 Average HORIZONTAL
Vertical
Limit Ower FRead Cablednternma Preamp &fPos  Tf{Pos
Freg Lewel Line Limit Lewel Less Facter Factor Rema vk FPolfPhaze
MHz dBu¥/m dBu¥V/m dB  dBu¥ dB  dBim dB Cm deg
1 11569.98 42,83 54.00 -11.07 32.74  &A.31 38,53 34,65 1n2 352 Average VERTICAL
2 11570010 34,17 74.00 -19.83 43,08 6.31 38,53 34,65 10z 352 Peak VERTICAL
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SPORTON LAB.

Report No.: FREN2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 165
Test Engineer Kenneth Huang Configurations
/ Chain 1 + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 11650, 00 41.89 34,00 -12.11 31.68 &.34 38,55 34.68 1an 288 Average HORIZONTAL
2 11630,02 32,09 74,00 -20001 42,78  6.34 28,55 34,68 100 288 Peak HORIZONTAL
Vertical
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 I11a4% 86 53,52 74.00 20,48 43,31 &£.34 38,55 34,68 1o 152 Peak VERTICAL
2 1164998 43,385 54.00 -10.62 33,17 6A.34 3B.55 34,68 1o 353 Average VERTICAL
Report Format Version: Rev. 02 Page No. - 28 of 57
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SPORTON LAB.

Report No.

: FR5N2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 38 /
Test Engineer Kenneth Huang Configurations
Chain T + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 15567.55 41.04 34.00 -12.96 29,77  7.72 38,23 34,68 124 178 Average HORIZONTAL
2 15572.10 34.07 74.00 -19.93 42 80 7.72 28,23 34 6% 124 178 Pesk HORIZONTAL
Vertical
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 15568.73 41.05 34.00 -12.95 29,78  7.72 38,23 34,68 135 214 Average VERTICAL
2 1557373 33,39 74,00 20041 42,12 7.72 38,23 34,68 135 214 Peak VERTICAL
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SPORTON LAB.

Report No.

: FR5N2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 46/
Test Engineer Kenneth Huang Configurations
Chain T + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 15688, 78 55,31 74.00 -18.69 43,05 7.77 38,35 34.77 156 201 Peak HORIZONTAL
2015691011 41.47 34.00 -12.53 30,05 7.77 3842 34.77 156 291 Average HORIZONTAL
Vertical
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 1569178 41.71 34.00 -12.29 30,29  7.77 38,42 34.77 143 334 Average VERTICAL
2 15694.87 34.86 T4.00 -19.04 4344 7.77 AB.42 4.7 143 234 Peak VERTICAL
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SPORTON LAB.

Report No.: FREN2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 151
Test Engineer Kenneth Huang Configurations
/ Chain 1 + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 11509, 02 53,32 74.00 20,68 42,17 &.28 38,50 34,63 140 08 Peak HORIZONTAL
2 11510003 44,39 54,00 -9.61 34.24 A28 38,50 3463 140 A0 Average HORIZONTAL
Vertical
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 11509, 95 43,77 34.00 -10.23 33,82  &6.28 38,50 34.63 1al 350 Average VERTICAL
2 11510005 32,82 74.00 21,18 4267 6,28 28,350 34,632 1ni 230 Peak VERTICAL
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Report No.

: FR5N2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 159
Test Engineer Kenneth Huang Configurations
/ Chain 1 + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 11589, 98 41.87 34.00 -12.13 31.67 6.32 38,54 34.éA 1n2 288 Average HORIZONTAL
20 11590026 32.95 74,00 -21.05 42,75 6,32 28,34 34 .64 1nz 288 Peak HORIZONTAL
Vertical
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 11590,05 43,14 34.00 -10.84 32,95 A.32 38,54 34.éA 1an 352 Average VERTICAL
20 11590, 19 32,82 74.00 -21.1% 42,62 6.32 328,534 34 .64 100 352 Peak VERTICAL
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SPORTON LAB.

Report No.

: FR5N2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT80 CH 42 /
Test Engineer Kenneth Huang Configurations
Chain 1 + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limit Over  Fead Cablednternna Preamp A&FFPos  TiPas
Freg Lewel Line Limit Lewel Loss Factor Factor Fema rk FolfFhaze
MHz dBu¥W/m dBEuV/m dB dBu¥ dB dBSm dB Cm deg
1 1a798.01 43,68 34.00 -10.32 29,37 7.43 40,86 34.14 1Al 229 Average HORIZONTAL
2 16798.81 S6.40 74.00 -17.60 42,09 7.463 40,86 24,13 lal 229 Peak HORIZONTAL
Vertical
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 16798, 06 56.56 74.00 -17.44 42.2 7.6% 40,86 34,18 138 205 Peak VERTICAL
2 1&8804. .04 43.7h 34.00 -10.24 29,45 7.6% 40,86 3414 138 295 Average VERTICAL
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SPORTON LAB.

Report No.

: FR5N2614-11

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT80 CH 155
Test Engineer Kenneth Huang Configurations
/ Chain 1 + Chain 2
Test Date Sep. 02, 2016
Horizontal
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 1154205 52.25 74.00 -20.75 42,07 &.30 38,51 34,63 1149 286 Peak HORIZONTAL
2 11550,00 41.61 34.00 -12.39 31.45  &.30 38,51 34.65 119 286 Average HORIZONTAL
Vertical
Limilt Over Fead Cableinternna Preamp A&fPos T/Paos
Freg Lewel Line Limit Lewel Loss Factor Factor Fema vk FolfPhase
MHz dBu¥/m dBEuVS m 4B dBu¥ 1B dBSm dB cm dag
1 1154987 52,20 74.00 -20.61 42.2 .30 38,51 3465 104 350 Peak VERTICAL
2 11550,00 42,85 34.00 -10.15 32.69  &A.30 38,51 34.65 104 350 Average VERTICAL
Note:

The amplitude of spurious emissions that are attenuated by more than 20dB 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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SPORTON LAB.

Report No.: FREN2614-11

4.2. Band Edge Emissions Measurement

4.2.1. Limit

For transmitters operating in the 5.15-5.25 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 5.725-5.85 GHz band: all emissions shall be limited to a level of -27

dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25

MHz above or below the band edge, and from 25 MHz above or below the band edge increasing

linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or

below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

In addition, In case the emission fall within the restricted band specified on 15.205(q), then the 15.209(q)

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

4.2.2. 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.
Specirum Parameter Sefting
Attenuation Auto
Span Frequency 100 MHz

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

4.2.3. Test Procedures

The test procedure is the same as section 4.1.3.

4.2.4. Test Setup Layout

This test setup layout is the same as that shown in section 4.1.4.
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SPORTON LAB. Report No.: FREN2614-11

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

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

Report No.: FREN2614-11

4.2.7. Test Result of Band Edge and Fundamental Emissions

Temperature 24°C Humidity 55%

IEEE 802.11a CH 36, 40, 48 /
Test Engineer Kenneth Huang Configurations

Chain T 4+ Chain 2

Channel 36
130 Level {dBuVim) Date: 2016-09-01 Time: 02:36:49
120
100 4
80 (-j FCC CLASS-B PK
1
60 FCC CLASS-B AV
e ———— — e -
40
20
GSUSU 5110. 5130. 5150. 5170. 5190. 5210. 5230. 5250. 5280
Frequency (MHz)
Limit ©Ower Eead Cablefsntenna Preamp #A/FPos T/Fos
Freq Level Line Limit Level Loss Factor Factor Remark PolfPhase
MHz dBu¥/m dBuV/m dE  dBuV dB  dB/m fil] i deg
1 5120.00 58,26 74,00 -15.74 55,16 4,20 33,27 34 .47 144 354 Peak VERTICAL
2 512000 47,49 54,00 -4.51 44,39 4,30 33,27 3447 149 354 hverage VERTICAL
3@ 5174.80 39,91 BE.69 4,34 33 .35 34 .47 1449 354 Average VERTICAL
4@ 517920 99,09 95,87 4,34 33,35 3447 149 354 Peak VEETICAL
ltem 3, 4 are the fundamental frequency at 5180 MHz.
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Report No.: FREN2614-11

Channel 40
130 Level {dBuVim) Date: 2016-09-01 Time: 02:48:51
120
5
100
14
80 FCC CLASS-B PK
1

60 FCC CLASS-B AV
40

20

G51{JU 5130. 5150. 5170. 5190. 5210. 5230, 5250. 5270. 5300

Frequency (MHz)
Limlit Ower ERead Cablefsnterna Preamp #AfFos T/Fos
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase
MHz dBEu¥/m dBuV/m dB  dBuV dE  dE/m dEB Cin deg

1 512000 27,86 74,00 -14.14 54,76 4,30 33,27 3447 143 12 Peak VERTICAL

2 5120,00 48,02 34,00 -5.98 44,92 4,30 33,27 3447 143 12 Average VERTICAL

3@ 519340 102,50 oo.23 4,35 33,38 3447 143 12 Peak VERTICAL

4@ 519430 92, 74 29,49 4 35 33 38 34 .47 143 12 Average VERTICAL

ltem 3, 4 are the fundamental frequency at 5200 MHz.
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Report No.: FREN2614-11

Channel 48
130 Level {dBuVim) Date: 2016-09-01 Time: 02:51:52
120
4
100
80 (\/ FCC CLASS-B PK
60 1 FCC ELA S5-B AV
o i — 1 _J LAq — 5
40
20
GS{JQU 5120. 5140. 5160. 5180. 5200. 5220. 5240. 5260. 5280. 5300. 5320. 5340. 5360. 5390
Freguency (MHz)
Limit Ower Read Cableéntenna Preamp A/Fos  T/Pos
Freq Lewel Line Limit Lewel Loss Factor Factor Remnark Pol/Phasze
MHz dBuV/in dBuV/m dE  dBuV 4B dBE/m dEB Cin deg
1 S120,00 57,25 .00 -14.75 54,15 4,30 332,27 3447 152 359 Peak VERTICAL
2 S120,00 47,94 54,00 -4.06 44.84 4,30 32,27 34,47 152 359 hverage VERTICAL
2@ 5246.00 91,83 8a.4% 4,38 3344 3447 152 359 hverage VERTICAL
4@ 524660 100,80 g7.45 4,28 3244 3447 152 359 Peak VERETICAL
5 530,60 57,39 74,00 -14.61 5381 4.44 33,61 34,47 153 359 Peak VERTICAL
f S327.00 44,32 54,00 -9.63 40,69 4,45 32,65 34,47 152 359 hverage VERTICAL
ltem 3, 4 are the fundamental frequency at 5240 MHz.
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Temperature

24°C

Humidity

55%

Test Engineer

Kenneth Huang

Configurations

IEEE 802.11a CH 149, 157, 165/
Chain 1 + Chain 2

Channel 149
130 Level {dBuVim) Date: 2016-09-02 Time: 11:37:46
120 \
J :

100

80

15.407-NEW B4
4

60 1 ]

uWWM

40

20

0546{] 5500. 5600. 5700. 5800. 5900. 6000

Frequency (MHz)
Limlt Ower Read Cabledntenna Preamp AfPos  T/Pos
Freq Lewel Line Limit Lewel Loss Factor Factor Eemark Fol/Phase
MHz dBu¥{m dBuV/m dB  dBuV dE  dE/m dEB cim deg

1 ssed .64 5844 6R.200 -9.76 54057 4,31 34,05 34,49 190 353 Peak HORIZONTAL
2 575220 107,90 103,20 4,58 234,35 24 .32 1a0 353 Peak HORIZONTAL
3 575220 98,78 4,17  4.58 34,55 34,52 190 353 hverage HORIZONTAL
4 S048.08 61,41 AR.200 -A.79 SA.16 0 4.h6 0 35015 34,56 1an 353 Peak HORIZONTAL

ltem 2, 3 are the fundamental frequency at 5745 MHz.

Report Format Version: Rev. 02
FCC ID: HED-ML6035G3

Page No. : 40 of 57

Issued Date : Sep. 21, 2016



Report No.: FREN2614-11

SPORTON LAB.

Channel 157
130 Level {dBuVim) Date: 2016-09-02 Time: 11:47:51
120 \
J ;
100 3
80
15.407-NEW B4
4
60 1 T
ot e i Aol
40
20
GS"—IEU 5500. 5600. 5700. 5800. 5900. 6000
Frequency (MHz)
Limit Over FRead CableAntenna Preamp 4/Pos T/Pos
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase

MHz dBEu¥/m dBuV/m dB  dBuV dE  dE/m dEB Cin deg

1 556476 58,13 68.20 -10.07 54.28  4.33 24,00 34 .48 185 2 Peak VERTICAL
2 5791 .56 108,61 103,79 4,65 34,70 34 53 185 2 Peak VERTICAL
3 5791.56 99,41 84,79 4.5 34,70 34,53 185 2 dverage VERTICAL
4 5046.00 43,02 88,20 -5.18 57.77 446 35,15 34,54 185 2 Peak VERTICAL

ltem 2, 3 are the fundamental frequency at 5785 MHz.

Report Format Version: Rev. 02 Page No. - 41 of 57
FCC ID: HED-ML6035G3 Issued Date : Sep. 21, 2016



Report No.: FREN2614-11

SPORTON LAB.

Channel 165
130Le1.rel {dBuVim) Date: 2016-09-02 Time: 13:50:50
120 \
J ;
100
80
15.407-NEW B4
40
20
GS"—IEU 5500. 5600. 5700. 5800. 5900. 6000
Frequency (MHz)
Limit Over FRead CableAntenna Preamp 4/Pos T/Pos
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase

MHz dBEu¥/m dBuV/m dB  dBuV dE  dE/m dEB Cin deg

1 5610012 58,63 68.20 -9.57 54.65 4,32 24,15 34 .40 154 2 Peak VERTICAL
2 5831.52 108 .62 103,69 4,67 34,80 34 .54 184 2 Peak VERTICAL
3 5831.52 99,83 84,70  4.867 34,80 34,34 154 2 dverage VERTICAL
4 5085.94 4316 68,20 -5.04 57.82  4.46 3525 34,57 184 2 Peak VERTICAL

ltem 2, 3 are the fundamental frequency at 5825 MHz.
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Temperature 24°C Humidity 55%
) : ; IEEE 802.1Tac MCSO/Nss1 VHT20 CH 36,
Test Engineer Kenneth Huang Configurations ) )
40, 48 / Chain 1 + Chain 2
Channel 36
1 3OLEVE| (dBuVim) Date: 2016-09-01 Time: 17:07:40
120
100 4
3
80 rﬂ\ FCC CLASS-B PK
[ i5dB
2
60 FCC CLASS-BAV
7 16dB
40
20
G.’}I]SI] 5110. 5130. 5150. 5170. 5190. 5210. 5230. 5250. 5280
Frequency (MHz)
Limit Over 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 5120.00 49.32 54.00 -4.68 41.92 7.48 34.82 34.90 122 353 Average VERTICAL
2 5147.60 ©0.31 74.00 -13.69 52.89 7.48 34.85 34.91 122 353 Peak VERTICAL
3@ 5185.60 88.05 80.60 7.48 34.88 34.91 122 353 Average VERTICAL
4 @ 5186.80 97.64 99.17 7.48 34.980 34.91 122 353 Peak VERTICAL
ltem 3, 4 are the fundamental frequency at 5180 MHz.
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Channel 40
130Level (dBuVim) Date: 2016-09-01 Time: 17:15:48
120
100 4
3
80 fwa FCC CLASS-B PK
1
60 FCC CLASS-BAV
z 7 ”,
40
20
ﬁ51|ZI|ZI 5130. 5150. 5170. 5190. 5210. 5230. 5250. 5270. 5300
Frequency (MHz)
Limit  Owver 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 5125.20 600.00 74.00 -13.40 53.20 7.48 34.82 34.90 110 19 Peak VERTICAL
2 5150.88 47.88 54.80 -6.12 40.46 7.48 34.85 34.91 110 19 Average VERTICAL
3@ 5205.60 88.12 80.63 7.49 34.91 34.91 110 19 Average VERTICAL
4 @ 5206.40 97.36 89.87 7.49 34,91 34.91 110 19 Peak VERTICAL
ltem 3, 4 are the fundamental frequency at 5200 MHz.
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Channel 48

Level (dBuVim)

Date: 2016-09-01 Time: 17:26:02

130
120

100

80

60

40

20

FCC CLASS-BEPK

o

FCC CLASS-BjAV
i

Freq

§120. 5140. 5160. 5180. 5200. 5220. 5240. 5260. 5280.

Frequency (MHz)

CableAntenna Preamp
Loss Factor Factor

§300. 5320. 5340. 5360. 5390

A/Pos T/Pos

MHz

dB  dB/m

5120.00

.48 34.82 34.

5130.20
5245.40
5246.00
5381.00
5383.40

[S BT, BN = TVRNY [
B (B

74.80 -12.55

e N L |

A8 34,84 34.
.58 34.94 34,
.58 34.94 34.
.57 35.88 34.
.57 35.08 34.

ltem 3, 4 are the fundamental frequency at 5240 MHz.
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Remark Pol/Phase
cm deg

115 16 Average VERTICAL |
115 16 Peak VERTICAL
115 16 Average VERTICAL
115 16 Peak VERTICAL
115 16 Peak VERTICAL
115 16 Average VERTICAL
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SPORTON LAB.

Temperature 24°C Humidity 55%
IEEE 802.11Tac MCSO/Nss1 VHT20 CH 149,
Test Engineer Kenneth Huang Configurations
157,165/ Chain 1 + Chain 2
Channel 149
130 Level {dBuVim) Date: 2016-09-02 Time: 14:04:17
120 \
J 2

100 i

80

15.407-NEW B4
4
60 1 b A
an i st o e

40

20

0546{] 5500. 5600. 5700. 5800. 5900. 6000

Frequency (MHz)
Limlt Ower Read Cabledntenna Preamp AfPos  T/Pos
Freq Lewel Line Limit Lewel Loss Factor Factor Eemark Fol/Phase
MHz dBu¥{m dBuV/m dB  dBuV dE  dE/m dEB cim deg

1 5547 48 58,97 6B.20 -9.23 55,16 4,34 33,95 3443 174 [ Peak YERETICAL

2 575052 106,50 101.89 4,58 24,35 24 .32 174 [ Feak VERTICAL

3 5750,52 97,149 02,58 4,58 34,55 34,52 174 [ dverage YERETICAL

4 5044 92 61,19 AR.200 -7.01 55,94 4.4 35,15 34,354 179 [ Feak VERTICAL

ltem 2, 3 are the fundamental frequency at 5745 MHz.
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Channel 157

130 Level {dBuVim) Date: 2016-09-02 Time: 14:29:22

120 J \

100 y

80

15.407-NEW B4
4

EUW ot

40

20

GS"-IEU 5500. 5600. 5700. 5800. 5900. 6000
Frequency (MHz)
Limlit Ower ERead Cablefsnterna Preamp #AfFos T/Fos
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase
MHz dBEu¥/m dBuV/m dB  dBuV dE  dE/m dEB Cin deg

1 Sa01.48 58,92 @820 -9.23 55,00 4.30 34,10 34,49 150 352 Peak HORIZONTAL

2 5790.4% 96,35 81,53 4,65 34,70 34,53 180 352 hverage HORIZONTAL

3 5791.56 105,50 1no. a8 4,45 34,70 34,53 180 352 Peak HORIZONTAL

4 595140 61,41 @320 -4.79 54,16 4,46 35,15 34,54 180 352 Peak HORIZONTAL

ltem 2, 3 are the fundamental frequency at 5785 MHz.
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SPORTON LAB.

Channel 165
130 Level {dBuVim) Date: 2016-09-02 Time: 14:44:15
120 \
J 2

100 3

80

15.407-NEW B4

60 1 =

ST P e e

40

20

GS—'—IEU 5500. 5600. 5700. 5800. 5900. 6000

Frequency (MHz)
Limlit Ower ERead Cablefsnterna Preamp #AfFos T/Fos
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase
MHz dBEu¥/m dBuV/m dB  dBuV dE  dE/m dEB Cin deg

1 5501.90 38,02 AR.20 -10.18 34,10 4.31 34,10 34.49 174 2 Peak VERTICAL
2 5830.60 108,91 103,98 4,67 24,80 24 .34 174 2 Peak VERTICAL
3 SR30.60 99,30 4,37 4,467 34,80 34,54 174 1 Average VERTICAL
4 508570 62,24 6R.20 -39 54,90 4.4 35,25 3457 179 2 Peak VERTICAL

ltem 2, 3 are the fundamental frequency at 5825 MHz.
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Temperature 24°C Humidity 55%

IEEE 802.11ac MCSO0/Nss1 VHT40
Test Engineer Kenneth Huang Configurations

CH 38, 46 / Chain 1 + Chain 2

Channel 38
130LEVE| (dBuVim) Date: 2016-09-01 Time: 17:47:07
120
100 3
1
80 F_/V-_,w FCC CLASS-B PK
2
60 FCC CLASSBAV
40
20
ﬁ51]9!] 5120. 5140. 5160. 5180. 5200. 5220. 5240. 5260. 5290
Frequency (MHz)
Limit  Owver 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 5120.080 49.41 54.80 -4.59 42.01 7.48 34.82 34.90 114 14 Average VERTICAL
2 5149.20 60.21 74.00 -13.79 52.79 7.48 34.85 34.91 114 14 Peak VERTICAL
3@ 5202.80 96.29 88.80 7.49 34.91 34.91 114 14 Peak VERTICAL
4@ 5203.20 86.89 79.40 7.49 34.91 34.91 114 14 Average VERTICAL
ltem 3, 4 are the fundamental frequency at 5190 MHz.
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Channel 46

130LEVE| (dBuVim) Date: 2016-09-01 Time: 18:10:50

120

100 3

| .4
80 hﬂ(‘ w FCC CLASS-B PK
1
60 f \ FCC CLASS-BAV
_A’—'_'_'/‘
40
20
“5130 5160. 5180. 5200. 5220. 5240. 5260. 5280. 5300. 5330
Frequency (MHz)
Limit Over 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 5149.20 58.60 74.00 -15.40 51.18 7.48 34.85 34.91 114 16 Peak VERTICAL
2 5149.60 46.92 54.80 -7.08 39.50 7.48 34.85 34.91 114 16 Average VERTICAL
3@ 5240.40 95.66 88.13 7.58 34.94 34.91 114 16 Peak VERTICAL
4@ 5245.60 86.29 78.76 7.50 34.94 34.91 114 16 Average VERTICAL
ltem 3, 4 are the fundamental frequency at 5230 MHz.
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SPORTON LAB.

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT40
Test Engineer Kenneth Huang Configurations
CH 151, 159/ Chain 1 + Chain 2
Channel 151
130 Level {dBuVim) Date: 2016-09-02 Time: 15:08:49
120 J \
100 7
2
80
15.407-NEW B4
4
60 : SO
R I P LR
40
20
0546{] 5500. 5600. 5700. 5800. 5900. 6000
Frequency (MHz)
Limlt Ower Read Cabledntenna Preamp AfPos  T/Pos
Freq Lewel Line Limit Lewel Loss Factor Factor Eemark Fol/Phase
MHz dBu¥{m dBuV/m dB  dBuV dE  dE/m dEB cim deg
1 Se48.32 58,86 6R.20 -9.34 54,72 4,39 34,25 34,30 182 356 Peak HORIZONTAL
2 575696 02,70 BA.02 4,50 34 60 34,52 182 356 Average HORIZONTAL
3 ST69.28 101,92 97,24 4,461 34,60 34,53 182 356 Peak HORIZONTAL
4 041,76 62,05 AR.200 -A.15 5A.B0 4.4 35015 34,54 182 356 Peak HORIZONTAL
ltem 2, 3 are the fundamental frequency at 5755 MHz.
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Channel 159
130 Level {dBuVim) Date: 2016-09-02 Time: 15:16:09
120 J \
100 2
80
15.407-NEW B4
4
R e L i
40
20
GS"—IEU 5500. 5600. 5700. 5800. 5900. 6000
Frequency (MHz)
Limlit Ower ERead Cablefsnterna Preamp #AfFos T/Fos

Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase

MHz dBEu¥/m dBuV/m dB  dBuV dE  dE/m dEB Cin deg
1 550716 57,78 AR.A0 -10.42 5387 4.30 34,10 34,49 179 360 Peak VERTICAL
2 5796.96 96,76 81,93  4.66 34,70 34,53 179 360 Average VERTICAL
3 5809,92 106,24 101.35 4,47 34,75 34,53 179 360 Peak VERTICAL
4 5955.72 61,48 0320 <472 5423 446 3515 3454 179 360 Peak VERTICAL

ltem 2, 3 are the fundamental frequency at 5795 MHz.
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Temperature 24°C Humidity 55%
IEEE 802.11ac MCS0/Nss1 VHT80
Test Engineer Kenneth Huang Configurations
CH 42, 155/ Chain 1 + Chain 2
Channel 42
130LEVE| (dBuVim) Date: 2016-09-02 Time: 02:00:49
120
100 )

80 WW FCC CLASSB PK

60 2 J

e
3]

FCC CLASS-BAV
T | S R
40
20
~4960 5000. 5100. 5200. 5300. 5400. 5460
Frequency (MHz)
Limit  Owver Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB dBuVv dB dB/m dB cm deg
1 5126.68 49.86 54.88 -4.94 41.66 7.48 34.82 34.90 101 15 Average VERTICAL
2 5129.88 60.39 74.80 -13.61 52.98 7.48 34.84 34.91 181 15 Peak VERTICAL
3@ 5210.00 86.89 78.680  7.49 34.91 34.91 101 15 Average VERTICAL
4@ 5210.00 93.70 86.21 7.49 34.91 34.91 181 15 Peak VERTICAL
5 5350.00 48.05 54.80 -5.95 406.35 7.56 35.85 34.91 101 15 Average VERTICAL
6 5350.080 60.66 74.80 -13.34 52.96 7.56 35.85 34.91 101 15 Peak VERTICAL

ltem 3, 4 are the fundamental frequency at 5210 MHz.
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SPORTON LAB.

Channel 155
130 Level {dBuVim) Date: 2016-09-02 Time: 15:37:51
120 J \
100 2
80
15.407-NEW B4
4
4
60 [ttt Tl g ]
bttt o
40
20
05460 5500. 5600. 5700. 5800. 5900. 65000
Frequency (MHz)
Limlit Ower ERead Cablefsnterna Preamp #AfFos T/Fos
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase
MHz dBEu¥/m dBuV/m dB  dBuV dE  dE/m dEB Cin deg
1 5401.32 58,41 ARLZD -9.59 54,91 4,30 33,78 34,47 182 352 Peak HORIZONTAL
2 5793.72 99,55 84,72 4,66 34,70 34,53 182 352 Peak HORIZONTAL
3 STU3.72 0 B0 AR 84.85 4.66 34,70 34,353 182 352 hwverage HORIZONTAL
4 5025.20 62,05 03,20 -4.15 54,85 4,46 35,10 34,54 182 352 Peak HORIZONTAL
ltem 2, 3 are the fundamental frequency at 5775 MHz.
Note:
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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4.3. Antenna Requirements

4.3.1. Limit

Except for special regulations, the Low-power Radio-frequency Devices must not be equipped with any
jacket for installing an antenna with extension cable. An intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. The use
of a permanently attached antenna or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this Section. The manufacturer
may design the unit so that the user can replace a broken antenna, but the use of a standard antenna
jack or electrical connector is prohibited. Further, this requirement does not apply to intentional radiators

that must be professionally installed.

4.3.2. Antenna Connector Construction

Please refer to section 3.3 in this test report; antenna connector complied with the requirements.
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5. LIST OF MEASURING EQUIPMENTS

Instrument Manufacturer | Model No. Serial No. | Characteristics Cc:')b(;?ehon Remark
BILOG ANTENNA TESEQ CBL6112D 37880 20MHz ~ 2GHz | Sep. 03, 2015 Radiation
(03CHO1-CB)
Horn Antenna EMCO 3115 00075790 | 750MHz ~ 18GHz | Oct. 22, 2015 Radiation
(03CHO1-CB)
Horn Antenna Schwarzbeck BBHA 9170 BBHA9170252 | 15GHz ~ 40GHz | Jul. 25, 2016 Radiation
(03CHO1-CB)
Pre-Amplifier Agilent 8447D 2944A10991 | 0.1MHz ~ 1.3GHz | Mar. 15, 2016 Radiation
(03CHO1-CB)
Pre-Amplifier Agilent 84498 3008A02310 | 1GHz ~ 26.5GHz | Jan. 18, 2016 Radiation
(03CHO1-CB)
Pre-Amplifier WM TF-130N-R1 923365 26GHz ~ 40GHz | Nov. 13,2015 | Radiafion
(03CHO1-CB)
Spectrum Analyzer R&S FSP40 100056 9kHz ~ 40GHz | Oct. 27, 2015 Radiation
(03CHO1-CB)
Loop Antenna Tese HLA 6120 24155 9kHz - 30 MHz Mar. 16, 2016* Radiation
P 4 1o (03CHO1-CB)
EMI Test R&S ESCS 100355 OkHz ~ 2.75GHz | May 16,2016 | Rodiafion
(03CHO1-CB)
RF Cable-low Woken Low Cable-1 N/A 30MHz~1GHz | Nov.02 2015 | Rodiafion
(03CHO1-CB)
Radiation
RF Cable-high Woken High Cable-16 N/A 1GHz ~ 18 GHz | Nov. 02, 2015
9 '9 I z ? v (03CHO1-CB)
. Radiatio
RF Cable-high Woken High Cable-17 N/A 1GHz ~18GHz | Nov. 02, 2015 ation
(03CHO1-CB)
. . Radiation
RF Cable-high Woken High Cable-40G-1 N/A 18GHz ~ 40 GHz | Nov. 02, 2015
(03CHO1-CB)
. . Radiation
RF Cable-high Woken High Cable-40G-2 N/A 18GHz ~ 40 GHz | Nov. 02, 2015
(03CHO1-CB)
. Radiation
Test Software Audix E3 6.2009-10-7 N/A N/A
(03CHO1-CB)
Note: Calibration Interval of instruments listed above is one year.
“*» Cdlibration Interval of instruments listed above is two years.
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6. MEASUREMENT UNCERTAINTY

Test ltems Uncertainty Remark

Radiated Emission (30MHz ~ 1,000MHz) 3.6 dB Confidence levels of 95%
Radiated Emission (1GHz ~ 18GHz) 3.7 dB Confidence levels of 95%
Radiated Emission (18GHz ~ 40GHz) 3.5dB Confidence levels of 95%
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