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26dB Bandwidth and 99% Occupled Bandwidth Plot on Configuration @PSK, 80M / Port 2 / 5785MHz
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26dB Bandwldth and 99% Occupled Bandwidth Plot on Configuration QPSK, 80M / Port 2 / 5805MHz
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4.3. 6dB Spectrum Bandwidth Measurement
4.3.1. Limit

For digital modulation systems, the minimum édB 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,

Attenuation Auto

Span Freguency > 6dB Bandwidth
RBW 100kHz

VBW 2 3 XRBW
Detector Peak

Trace Max Hold

Sweep Time Auto

4.3.3. Test Procedures

»  For the emission bandwidth shall be measured using one of the options below:
Refer as FCC KDB 789033, clause C for EBW and clause D for OBW measurement.
[] Refer as ANSI C63.10, clause 6.9.1 for occupied bandwidth testing.

Refer as IC RSS-Gen, clause 4.6 for bandwidth testing.

4.3.4. Test Setup Layout

Spectrum
Analyzer

4.3.5. Test Deviatlon

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 Antenna 2:

22°C

Ron Huang / Lucke Hsieh / Brian Sun / Serway Li

54%

5745 MHz 17.57 17.57 500 Complies
20M 5785 MHz 17.57 17.57 500 Complles
5825 MHz 17.57 17.57 500 Complies
5765 MHz 75.94 75.94 500 Complies
80M 5785 MHz 75.94 74.49 500 Complies
5805 MHz 75.94 75.36 500 Complies

For Antenna 3:

5745 MHz 17.57 17.57 500 Complies

20M 5785 MHz 17.28 17.57 500 Complies
5825 MHz 17.57 17.57 500 Complies
5765 MHz 75.36 75.94 500 Complies

80M 5785 MHz 76.52 73.33 500 Complles
5805 MHz 76.52 74.20 500 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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For Antenna 2:
6 dB Bandwldth Plot on Configuration QPSK, 20M / Port 1/ 5745 MHz
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6 dB Bandwidth Plot on Configuration QPSK, 20M / Port 1/ 5785 MHz

Spectrum

Ref Luval 97,00 dBpv
ALt

@ RBW 100 kHz

0 OB w BWT 100 ms & YBW 300 kHz

Made Sweep

@ 1Pk View

L]

90 dBpV-

3187}

80 dBV

D1 73215 dRuv—ir

68,81 dBpy
5,77610884 GHz
-11,23 08
17.5652 MHz

70 dBUV-

D2 H7.215 dbuv]

%-

wu/xwvun@w'.' ot g AN R DY

60 dBUY:

50 dbpV

40 dBpv:

30 dBuv: 4
A *\\,wwﬂ

MAhuytof b

20 dBpy-

10 dByy-

0 dBpy:

CF 5,785 GHz

691 pts

8pan 40.0 MHz

Marker
Type | Ref | Tre

X-value

Y-value

Function

UL i

5.7761884 GHz

58,61 dBpV

Funetion Result |

-

17,5652 MHz

~0.23 dB

|

Date: 22 NOV.2017 17:561:07

Report Format Version: Rev. 01

FCC ID: Z8H89FT0017

Page No.
Issued Date

1 43 of 377
: Dec, 27, 2017




SpoORTON LAg, Reporf No.: FR7D0728

6 dB Bandwldth Plot on Configuration @PSK, 20M / Port 1 / 5825MHz

Spectrum
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6 dB Bandwidih Plot on Configuration QPSK, 20M / Port 2 / 5745MHz

Specttum

Ref Lavel 97,00 dapy BYA
s - Att 0d8 » SBWT 100 ms & VYBW 300 kHz Mode Swesp
® 1Pk View

mifi] 68,12 dppy
90 dBpvV- 5.70361884 GHz,
G 1,01 dn
80 dBpV/ - 17.5682 Mz

01 73.317 depV—y I N RPNV P )

70 dBpV: 0F 67917 dBnT L T i LT T A2 AV AN k

60 dBpV
50 dapV. / »

40 dBpv: = - ‘1\“
t}’d b,

B sttt g v"\"‘) gt 'wubi*w-d;;

4
0 depy H |
CF 5,745 GHz 691 pts Span 40.0 MHz
Marker - : ,
Type | Ref | re X-value Y-valug _Funetion Functiog Result |
M 1 5,7361884 GHz &8.12 dBL i
Dif Wi 1 17,5652 WMHz 101 di

Date: 22.NOV.2017 17:53.14

Report Format Version: Rev. 01 Page No. : 44 of 377
FCC ID: Z8H89FT0017 Issued Date  : Dec, 27, 2017




Report No.: FR7D0728

SPORTON LAB.

6 dB Bandwidth Plot on Configuration QPSK, 20M / Port 2 / §785MHz
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6 dB Bandwidth Plot on Configuration @PSK, 20M / Port 2 / 5825MHz

Spectrurn

Ref Level 97,00 dBpy, @ RBW
o AtL 0'dB % SWT 100 ms % VBW 300 kHz Maode Sweep
®1Pk View
[SHTE)] BE.E L dBpY
90 dapv 5.8161804 GHz
[F315))] -1, 42 dis
80 dBpV- 17,5652 M2
70 dBV- 0172 699 9BV e L AR

Dy 66594 dEjiv

50 dByY- / \i
50 dapv r 4
il g

40 dBpV: !J “.‘1\4“
30 dbpy o ¥ i
TETYRVETIITS 19 WEV I, Stparehiiiphinmdd)
20 dBpv
10 dBpv-
) F2
0 dBpV; Fll %
CF 5.825 GHz 691 pts Span 40.0 MHz
Marker e .
Type | Ref | Tre X-value Y-valua Function Function Resutt
i m 1 58161884 GHz -68,51 depV
| 1 17,5652 MHz -p.12 da
Date: 22 NOV:2017 17:64:12
Report Format Version: Rev. 01 Page No. 45 of 377

FCC ID: Z8H89FT0017 Issued Date  : Dec. 27, 2017




Report No.: FR7D0728

SPORTON LAB.

6 dB Bandwidth Piot on Configuration QPSK, 80M / Port 1/ 5765 MHz
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6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 1 / 5785 MHz
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SPORTON LAB.

6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 1 / 5805 MHz

Spectrum .
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6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 2 / 5765MHz
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SPORTON LAB:

6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 2 / 678 5MHz
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6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 2 / 5805MHz
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For Antenna 3:
6 dB Bandwldth Plot on Configuration QPSK, 20M / Port 1/ 6745 MHz

Spectrum
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6 dB Bandwidth Plot on Configuration QPSK, 20M / Port 1/ 5785 MHz
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6 dB Bandwidth Plot on Configuration QPSK, 20M / Port 1 / 5825MHz
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6 dB Bandwidth Plot on Configuration QPSK, 20M / Port 2 / 5745MHz
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6 dB Bandwidth Plof on Configuration QPSK, 20M / Port 2 / 5785MHz
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6 dB Bandwidth Plot on Configuration QPSK, 20M / Port 2 / 5825MHz
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6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 1/ 5765 MHz
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6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 1 / 5785 MHz
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6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 1 / 5805 MHz

Spectrum
Ref Lisvel 97,00 dBpV % RBW 100 kHz
s - AL 0 UB % SWT 100 ms s YBW 300 khz
9 1Pk View

Mode Sweep

ISETEY] 71.81 dBpV,
5.766739 QHz
-0.08 d8)
T6.522 Mz

20 dByV-
oI t]

wb,'u,lkwu, »J}J L

80 BV

01 77.5%4 dapy o
D2 71554 dapvs

T o il

T HELV

60 dBHY:

56 dapv

40 dBpv:

&;&QW&%MA’U{A

20 dbyy

i
| grvantl Wb Rl llagay Jy,,

10 dBpv-

0 depy- >| 11
CF 5,805 GHz" 601 pts

Marker .
Typa | Ref | Tre
M 1
01] M1 1

Date: 22NOV.2017 17:32.02

6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 2 / 5765MHz

8pan 200.0 MHz

y-valun Function Funetinn Result |
71,81 dBgV

~33,08 d8

X-value
5,766739 Gz
76,522 MHz

Spectrum
Ref Laval 97,00 depv
Att

© 1Pk View

& RBW 100 kHz
0dB w BWT 100.ms & VBW 300 kHz

Mode Sweep
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5.727319 GHz
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6 dB Bandwidth Plot on Configuration @PSK, 80M / Port 2 / 5785MHz

Spectrum

e - At

Ref Level 57,00 dépv

RBW 100 kHz
0dB & BWT 100 ms & VBW 300 kHz

Mode Sweep

© 1Pk View

[RRIRY]
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BOABNM=—{ 78978 et
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A, |
)
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=
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Furiction Result |

M

5,749928 GHz_

75.51 dejv

73.333 MHz

~2,22 dB

Date: 22 NOV.2017 17:28.0
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6 dB Bandwidth Plot on Configuration QPSK, 80M / Port 2 / 5§805MHz

Spectrum
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4.4. Maximum Conducted Output Power Measurement

4.4.1. Limit

X |5.15~5.25 GHz

Operating Mode

[ ] | Outdoor access point

The maximum conducted output power over the
frequency band of operation shall not exceed 1 W
{30dBm) provided the maximum antenna gain does not
exceed 6 dBi. If transmitting antennas of directional
gain greater than 6 dBi are used, both the maximum
conducted oufput 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.
The maximum e.i..p. at any elevation angle above 30
degrees as measured from the horizon must not exceed
125 mW (21 dBm).

[ | Indoor access point

The maximum conducted output power over the
frequency band of operation shall not exceed 1T W
(30dBm) provided the maximum antenna gain does not
exceed 6 dBi. 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.

<] | Fixed point-to-point access poinis

The maximum conducted output power over the
frequency band of operation shall not exceed 1 W
(30dBm). Fixed point-to-point U-NIl devices may employ
antennas with directional gain up fo 23 dBi without any
corresponding reduction in the maximum conducted
output power or maximum power spectral density. For
fixed poini-to-point transmitters that employ a directional
antenna gain greater than 23 dBi, a 1 dB reduction in
maximum conducted output power and maximum
power spectral density is required for each 1 dB of
antenna gain in excess of 23 dBl.

[1| Client devices

The maximum conducted output power over the
frequency band of operation shall not exceed 250 mW
(24dBm) provided the maximum anfenna gain does not
exceed 6 dBi. 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.
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X |5.725~5.85 GHz The maximum conducted output power over the
frequency band of operation shall not exceed 1T W
(30dBm). If transmitting 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.
However, fixed point-to-point U-NII devices operating in
this band may employ transmitting antennas with
directional gain greater than 6 dBi without any
cornresponding reduction in fransmitter conducted
power.

4.4.2. Measuring Instruments and Setting

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

meter,

g
Detector AVERAGE

4.4.3. Test Procedures

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

2. Test was performed in accordance with KDB789033 D02 v02 for Compliance Testing of Unlicensed
National Information Infrastructure (U-NIil) 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 D01 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.

4.4.4. Test Setup Layout

Power meter. 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 transmiting mode.
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4.4.7. Test Result of Maximum Conducted Output Power

54%
Nov. 16, 2017 ~Nov.
30, 2017

| 22°C

Ron Huang / Lucke Hsieh / Brian Sun /

Serway Li

For Antenna 2:

5180 MHz -12.50 -11.63 -9.03 Complies

5200 MHz -7.79 -6.69 -4.19 28.00 Complies
5240 MHz -7.52 -6.73 -4.10 28.00 Complies
20M 5745 MHz -1.09 -0.54 2.20 30.00 Complies
5785 MHz -1.11 -1.17 1.87 30.00 Complies
5825 MHz -0.54 -1.27 2.12 30.00 Complies
5200 MHz -11.92 -11.37 -8.63 28.00 Complies
5210 MHz -11.61 -11.44 -8.51 28.00 Complies
80M 5765 MHz -4.80 -4.37 -1.57 30.00 Complies
5785 MHz -4.52 -4.36 -1.43 30.00 Complies
5705 MHz -4.97 -4.95 -1.95 30.00 Complles

For Antenna 3:

5180 MHz 19.48 20.23 22.88 30.00 Complies
5200 MHz 25.77 26.55 29.19 30.00 Complies
2OM 5240 MHz 26.45 27.13 29.81 30.00 Complies
5745 MHz 26.79 26.93 29.87 30.00 Complies
5785 MHz 26,73 27.22 29.99 30.00 Complies
5825 MHz 26.82 27.12 29.98 30.00 Complies
5200 MHz 13.73 14.49 17.14 30.00 Complies
5210 MHz 14.30 15.01 17.68 30.00 Complles
80M 5765 MHz 21.25 21.41 24.34 30.00 Complies
5785 MHz 21.42 21.38 24.41 30.00 Complies
5705 MHz 20.53 20.32 23.44 30.00 Complies
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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.

X1 |5.15~5.25 GHz

Operating Mode

[] | outdoor access point 17 dBm/MHz
[T | Indoor access point 17 dBm/MHz
X | Fixed point-to-point access points 17 dBm/MHz
[] | Client devices 11 dBm/MHz
Xl |5.725~5.85 GHz 30 dBm/500kHz

4.5.2. Measuring Instruments and Setting

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

analyzer.

Aftenuation 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

Note: If measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10log(500kHz/RBW) to
the measured result, whereas RBW (< 500 kHz) is the reduced resolution bandwidth of the
spechum analyzer set during measurement,
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4.5.3. Test Procedures

1. The fransmitter output (@antenna porf) was connected RF swiich to the specirum analyzer.

2. Test was performed in accordance with KDB789033 D02 v02 for Compliance Testing of Unlicensed
Nationa! 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 and sum the specira across the outputs.

4, For 5.725~5.85 GHz, the measured result of PSD level must add 10log(500kHz/RBW) and the final
result should s 30 dBm.

4.5.4, Test Setup Layout

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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4.5.7. Test Result of Power Spectral Density

22°C

Ron Huang / Lucke Hsieh / Brian Sun / Serway Li

54%

For Antenna 2:

Configuration @PSK, 20M / Port 1 + Port 2

5180 MHz 15.00 Complies
5 5200 MHz -16.74 15.00 Complies
13 5240 MHz -16.43 15.00 Complies

5745 MHz -13.82 Complies
9 5785 MHz -14.06 -3.01 -17.07 30.00 Complies
17 5825 MHz -13.79 -3.01 -16.80 30.00 Complies

Configuration QPSK, 80M/ Port 1 + Port 2

5200 MHz

Complies

3 5210 MHz

Complies

5765 MHz

Complies

5 5785 MHz -24.37 -3.01 -27.38 30.00 Complies
9 5805 MHz -24.96 -3.01 -27.97 30.00 Complies
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For Antenna 3:

1 5180 MHz

Configuration QPSK, 20M / Port 1 + Port 2

17.00

Complies

8.83
5 5200 MHz 15.01 17.00 Complies
13 5240 MHz 16.48 17.00 Complies

1 5745 MHz 14.90 -3.01 11.89 30.00 Complies
9 5785 MHz 14.55 -3.01 11.54 30.00 Complies
17 5825 MHz 14.79 -3.01 11.78 30.00 Complies

Configuration QPSK, 80M/ Port 1 4 Port 2

1 5200 MHz

17.00

Complles

3 5210 MHz

17.00

Complies

1 5765 MHz 2,94 -0.07 30.00 Complies
5 5785 MHz 2.60 -3.01 -0.41 30.00 Complies
Q 5805 MHz 2.07 -3.01 -0.94 30.00 Complies
Report Format Version: Rev. 01 Page No. - 61 of 377
Issued Date  : Dec. 27, 2017

FCC ID: Z8H89FTO017




SPORTON LAB.

Report No.: FR7D0728

For Antenna 2:
Power Density Plot on Configuration @PSK, 20M / Port 1 + Port 2 / 5180 MHz

802.11ac VHT20_Nss1,(MCS0) 2TX PSD
5180MHz

Sum PD Portl Part2

| @Bm/RBW) | (dBm/RBW) | (dBm/RBW) | (dBm/RBW)
| 2185

Power Denslly Plot on Configuration QPSK, 20M / Port 1 + Port 2 / 5200 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX PSD

['sum PD Port1 Port 2
(dBm/RBW) | (dBm/RBW) | (dBmvRBW) | (dBm/RBW) |
{1674

1674 1980 1955
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Power Density Plot on Configuration QPSK, 20M / Port 1 + Port 2 / 5240 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX PSD
5240MHz

Ch

[
['Sum PD Port1 Port 2 | }
| @Bm/RBW) | (dBr/RBW) | (dBm/RBW} | (dBm/RBW) |
1643 1643 -19.48 1932 ‘

Power Density Piot on Configuration QPSK, 80M / Port 1 + Port 2 / 5200 MHz

802.11ac VHT80_Nssl1,(MCS0)_2TX PSD
5200MHz

[ sum PD Port1 Port2

(dBm/RBW) | (dBm/RBW) | (dBm/RBW)
-9 | 3081 .

|7t
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Power Densily Plot on Configuration QPSK, 80M / Port 1 + Port 2 / 5210 MHz

802.11ac VHT80_Nss1,(MCS0)_2TX PSD

| sum D

| Port1

| (dBm/RBW) {dBm/RBW)

[ (dBm/RBW)

Port 2 ]
(dBm/RBW) -
-31.44 -

Power Density Plot on Configuration @PSK, 20M / Port 1 + Port 2 / 5745 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX PSD

5745MH

ChFreg

[saaser

Span

Part2 | '

Portl
(dBm/RBWY) (dBm/RBW)

-
{ Sum PD
| (dBm/RBW) | (dBm/RBW)
1382 1382

-16.66

-16
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Power Density Plot on Configuration QPSK, 20M/ Port 1 + Port 2 / 5785 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX PSD
5785MHz

{5.7856}-112/ » ,,l i

Span

r

[ sum PD Port1 Port 2
| @Bm/RBW) | (dBm/RBW) | (dBrm/RBW) | (dBm/RBW) |
14 1406 1694 1708

Power Density Plot on Configuration @PSK, 20M / Port 1 + Port 2 / 5825 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX PSD
5825MHz

~10

[ Sum PD Port1 Port2 ]
| (@Br/RBW) | (dBrvRBW) [ (dBm/RBW) | (dBm/RBW)
| -1378 1379 1677 1675
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Power Density Plot on Configuration QPSK, 80M / Port 1 + Port 2 / 5765 MHz

802.11ac VHT80_Nss1,(MCS0)_2TX PSD
5765MHz |
et s

PURANEE an sl
e .
o

|
|
!

Sum D) Port1 Part2 |
| @Bm/RBW) | (dBm/RBW) | (dBm/RBW) | [dBr/RBW) |-
|20 2420 2704 26394

Power Denslly Plot on Configuration QPSK, 80M / Port 1 + Port 2 / 5785 MHz

802.11ac VHT80_Nss1,(MCS0)_2TX PSD
5785MHz

ChFreq

[s78serz ||

Span

P—
[ sum PD Port1

| (dBry/RBW) | (dBm/RBW) | (dBm/RBW)

Bk 2437 2112
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Power Density Plot on Configuration QPSK, 80M / Port 1 + Port 2 / 5805 MHz

802.11ac VHT80_Nss1,(MCS0)_2TX
5805MHz

Sum PD Portl Part2
(dBm/RBW) | (dBm/RBW) | (dBm/RBW) | (dBm/RBW)

-24 -24.96 -21.85
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For Antenna 3:

Power Density Piot on Configuration QPSK, 20M/ Port 1 + Pori 2 / 5180 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX
5180MHz

Chireq

[s186H: ||

[ | sum D Port1 Port2 |
(dBr/RBW) | (dBm/RBW) | (dBm/RBW) | (dBri/REW)
| 883 {883 I551 615

Power Density Plot on Configuration QPSK, 20M / Port 1 + Port 2 / 5200 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX
5200MHz
Chieg [ @

157

| sum PD Port1 Port 2 !
| (dBm/RBW) | (dBm/RBW) | (dBm/RBW) | (dBm/RBW)
1501 B um |23 "
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Power Density Plot on Configuration @PSK, 20M / Port 1 + Port 2 / 5240 MHz

802.11ac VHT20_Nssl1,(MCS0)_2TX PSD

| sum [D) Porti Port2
| @Br/RBW) | (dBm/RBW) | (dBr/RBW) | (dBm/RBW)
| 1648 1648 1325 375

Power Density Piot on Configuration @PSK, 80M/ Port 1 + Port 2/ 5200 MHz

802.11ac VHT80_Nss1,(MCS0)_2TX PSD
5200MHz

I{Sum D Port1 Port2 H
[ (dBrm/RBW) | (dBm/RBW) | (dBr/RBW) | (dBm/RBWY) |
282 |2; :
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Power Density Plot on Conflguration @QPSK, 80M / Port 1 + Port 2 / 5210 MHz

802.11ac VHT80_Nss1,(MCS0)_2TX PSD
5210MHz_

PD
| (dBm/RBW) | (dBm/RBW) | (dBm/RBW)
|27 275 561

Power Density Plot on Configuration QPSK, 20M / Port 1 + Port 2 / 5745 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX PSD
>745MH

PD Port2 |
(dBm/RBW) | (dBm/RBW) | (dBm/REW)
1450 1178
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Power Density Piot on Configuration QPSK, 20M / Port 1 4 Port 2 / 5785 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX PSD
5785MHz

[smsere |

Span

lTSum PD Portl Port 2
¢ (dBm/RBW) {dBm/RBW) (dBm/RBW) {dBm/RBW) i
1455 11061 1241

Power Density Plot on Conflguration @PSK, 20M / Port 1 + Port 2 / 5825 MHz

802.11ac VHT20_Nss1,(MCS0)_2TX PSD
5825MHz

2
[ sum PD Port1 Port2 |
(dBr/RBW) | (dBr/RBW) | (dBm/RBW) | (dBm/RBW)
Pt 1146 1214
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Power Density Plot on Configuration @PSK, 80M / Port 1 + Port 2 / 5765 MHz

802.11ac VHT80_Nss1,(MCS0)_2TX PSD
5765MHz

[5.7656Hz [ t

Span

PD Port2 }
| (dBm/RBW) | (dBm/RBW} (dBm/RBW} (dBm/RBW}
= 282 00 |0 i

Power Density Plot on Configuration QPSK, 80M / Port 1 + Port 2 / 5785 MHz

802.11ac VHT80 _Nss1,(MCS0) 2TX PSD
5785MHz
Chfreq 3 ‘ i C ] osm A :
[58s6rz | DI e ‘ ot A7
L - ) : : i e [~

5716 516G 5796

[

| [sum PD Port1 1
| (dBm/RBW) | (dBrvRBW) | (dBm/REW) | (dBm/RBW)
260 250 0.7 033
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Power Density Plot on Conflguration QPSK, 80M / Port 1 + Port 2 / 5805 MHz

802.11ac VHT80_Nss1,(MCS0)_2TX
5805MHz

[ [ Sum PD Part1 Port2 | ]
| (dBm/RBW) | (dBn/RBW) | (dBm/RBW) | (dBm/RBW)
106 -082

261 |20
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4.6. Radiated Emissions Measurement

4.6.1.

4.6.2,

Limit

For fransmitters 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.l.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 o 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.

0.009~0.490 2400/F(kH2) 300

0.490~1.705 24000/F(kHz) 30
1.705~30.0 30 30
3088 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

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.

Attenuation Auto

Start Frequency 1000 MHz

Stop Frequency 40 GHz

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

RBW / VBW (Emission in non-restricted band) 1MHz / 3MHz for peak

Attenuation Auto
Start ~ Stop Frequency QkHz~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. 01 Page No. 174 of 377

FCC ID: Z8H89FT0017 Issued Date : Dec. 27, 2017




Report No.: FR7D0728

SPORTON LAR.

4.6.3. Test Procedures

For Radiated measurement:

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 fop of a
height-variable antenna tower was placed Tm & 3m far away from the turmntable.

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 verfical
polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the tumtable
was rotated (from 0 degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system fo 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 TMHz RBW and 1/T
VBW for average reading in spectrum analyzer.

7. It 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.

For Conducted measurement:
The EUT was perform conducted measurement and measurement level added antenna gain shall be

comply to section 4.5.3.
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4.6.4, Test Setup Layout

For Radiated test
9kHz ~30MHz

RX Anderna
E‘?l Im .
|
|}
. ) i
Metal Full Soldered Ground Plne
Bpectrum Analyzer —
fReceiver
30MHz~1GHz
S : £
Metal Full Soldered Ground Plane ) o
Spechrum Analyzer
[ Recejoer ' 1
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Above 1GHz

For Conducted measurement
For Above 1GHz only:

[]

Spectrum Analyzer EUT

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

| 22°C
Serway Li
Nov. 29, 2017

56%
CIX

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. 01 Page No. 1 78 of 377
FCC ID; Z8H89FI0017 Issued Date  : Dec. 27, 2017




SPORTON LAB.

Report No.: FR7D0728

4.6.8. Resulis of Radiated Emissions (30MHz~1GHz)

22°C
Serway Li
Horlzontal
107 Level {dBuV/m) Date: 2017-11-29 Time: 20:16:55
100
80
60 FCC CLASSB|
‘q}:’ o 5 g puB
f L, ¥ A N
40 : I A“Lﬁd& SN s H’M
;»f Y, Aot d, B L, yox) s hpo bt
i I
20 i
30 100. 200. 300. 400, 500. 600. T00. 800. 800. 1000
Frequency (MHz}
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Llevel Line Limit Level Lloss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dB  dB/m dB om deg
1 306.45 44.26 46.88 -1.B8 54.86 2.13 18.19 31.82 160 228 QP HORTZONTAL
2 321.97 44.86 46.80 -1.14 55.69 2.21 18.56 31.84 180 163 QP HORTZONTAL
3 375.32 42.88 46.66 -3.12 51.74 2.49 20.76 32.62 160 56 Peak HORIZONTAL
4 500.45 48.61 46.86 -5.389 46.72 2.77 23.31 32.18 125 132 Peak HORTIZONTAL
5 625.58 43.48 46.86 -2.52 47.72 3.88 25.83 32.35 160 48 QP HORIZONTAL
6 874.87 43.34 45.60 -2.66 45.47 3.83 26.45 32.41 200 360 QP HORIZONTAL
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Verfical
107Level (dBuV/m) Date: 2017-11-28 Time: 20:21:56
100
80
80 FCC CLASSB
-5dB
f ks ) 5 E. S
|- l 2 )
1J Jﬂ' iy iy, \1#4 l
\J bl’l "\Jll .\‘/‘\. s .N“h'ﬁ“‘ﬁ“ " Mﬁ L'\J,\ldﬁ’-‘r“(‘"!r"(\‘ Jar e PR SO SRR AT T
20 s
G30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency {MHz)
timit 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 48.43 37.89 46.88 -2.61 54.25 8.87 14.46 31.59 125 73 QP VERTICAL
2 364.51 39.94 46.08 -6.86 58.59 2.12 19.15 31.92 125 244 Peak VERTICAL
3 375.32 43.86 46.86 -2.94 51.92 2.4 28.76 32.92 125 252 QP VERTICAL
4 588.45 38.80 46.60 -7.28 44.91 2,77 232.31 32.19 160 158 Peak VERTICAL
5 624.61 41.74 46.68 -4.26 45.98 3.88 25.83 32.35 125 212 Peak VERTICAL
6 874.87 43.56 46.00 -2.44 45.69 3.83 26.45 32.41 160 356 QP VERTICAL
Note:

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

has no need fo 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~40GH?z)

For Conducted test:
For Antenna 2:

56%
QPSK, 20M / Average / Port 1 + Port 2/
1GHz~3GHz

22°C

Serway Li

5180 -80.06 -84.38 -53.69 -41.25 12.44
5200 -84.47 -84.39 -56.42 -41.25 156.17
5240 -82.26 -82.84 -54.53 -41.25 13.28
22°C 56%
serway L QPSK, 20M / Peak / Port 1 + Port 2/

1GHz~3GHz

5200 -63.03 -63.57 -35.28 -21.25 14.03
5240 -62.06 -63.07 -34.53 -21.25 13.28
56%
QPSK, 80M / Average / Port 1 + Port 2/
1GHz~3GHz

5210 -84.55 -80.34 -53.94 -41.25 12.69
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