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4.6 dB Bandwidth

4.1. Test Setup

EUT Attenuator Spectrum Analyzer

4.2. Limit

According to §15.407(e), within the 5.725-5.85 Gz band, the minimum 6 dB bandwidth of U-NII devices shall
be at least 500 kiz.

4.3. Test Procedure

All data rates and modes were investigated for this test. The full data for the worst case data rate are
reported in this section.

. This measurement settings are specified in section C.2 of KDB 789033 D02 v02r01.

. Set RBW =100 K.

. Set the video bandwidth (VBW) = 3 x RBW.

. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

. Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

00 ~NO Ol WN P

Remark;

In case of band crossing channels 138, 142 and 144, the measurement is complied with section II.A of KDB
789033 D02 v02r01.
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4.4. Test result
Ambient temperature (23+1) C
Relative humidity 47 % R.H.
6 dB Bandwidth (M) Minimum
Band Mode Frequency (Mk) Ch. Data Rate(Mbps) PR 2 Bandwidth ()
5745 149 15.224 15.282
1la 5785 157 6 15.224 15.166
5825 165 15.224 15.282
5745 149 15.166 15.109
U-NII 3 11n_HT20 5785 157 MCSO 15.166 15.166
5825 165 15.166 15.282
5755 151 35.080 35.311
11n_HT40 MCSO0
5795 159 35.030 35.311
1lac_VHT80 5775 155 MCSO 75.080 75.250
U-NII 3 1la 5720 144 6 2.685 2.525
(Band- 11n_HT20 5720 144 MCSO0 2.742 2.583
Crossing 11n_HT40 5710 142 MCSO0 2.740 2.630
channels
) 1lac_VHT80 5690 138 MCSO 2.510 2.742
- Test plots
802.11a (Band 3) ANT 1
Low Channel (5 745 M)
Spectrum 3 (&) [@]
Ref Level -5.00 dBm @& RBW 100 kHz
l& Att SdB SWT 1ms @ VYBW 300 kHz Mode Sweep
@ LPk Max
mM1[1] -17.02 dBm
~10;dEm [ 5.7438420 GHz
) . e e Wi [ -24.71 dBm
Gl L o e ;Ivf\,vn P PO T Llew:}G. - lwglk: 5.7374750 GHz
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Marker
Type | Ref | Trc | X-value | ¥ -value | Function | Function Result |
M1 1 5. 743842 GHz -17.02 dBm
M2 1 5.737475 GHz -24,71 dBm
D3| Mz[ 1 15,224 MHz -0.25 di
] [ ] Measuring... .IIIIIII. “ y
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Middle Channel (5 785 M)
1 § ()] specrum3 & k= I
Ref Level -5.00 dBm @ RBW 100 kHz
l& Att 5dB  BWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] -1.64 dB
-10 dBm M‘El 15.2240 MHz
2 | hn, b [ ~16.15 dBm
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-40-dBm Wn
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-70 dBm
-80 dBm
-90 dBm
-100 dBm
CF 5.785 GHz 691 pts Span 40.0 MHz
Marker
Tvpe| Ref | Trc | X-value | Y¥-wvalue | Function | Function Result
M1 1 L.783842 GHz -16.15 dBm
M2 1 5. 777475 GHz -22.27 dBm
D3 M2 1 15.224 MHz -1.64 dB
] [ ] Measuring...  JERRREEND dge i
High Channel (5 825 M)
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Function Result

M1 1
M2 1
D3| Mz 1
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15.224 MHz

-16.20 dBm
-23.58 dBm
-0.48 dB
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802.11a (Band 3)_ANT 2
Low Channel (5 745 M)

Spectrum

TDF

Ref Level 12.00 dBm
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@ 1Pk View
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Middle Channel (5 785 M)

Spectrum

Ref Level 11.00 dBm
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SWT 1 ms @ VYBW 300 kHz Mode Sweep

@ 1Pk View
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High Channel (5 825 i)

(e ) &

Ref Level 11.00 dBm @ RBW 100 kHz
Att 0 dE SWT 1ms @ VBW 200kHz Mode Swesp
TODF
@ 1Pk View
o mMi[1] 1.20 dBm
¥ . 5.8236690 GHz
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D1 -4.800 dém [Pt Pt 5.8173010 CHz
-10 dBm
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-70 dBm
-80 dBm
CF 5.825 GHz 691 pts Span 40.0 MHz
Marker
Tvpe| Ref | Trc | X-value | Y¥-wvalue | Function | Function Result
M1 1 £.B823669 GHz 1.20 dBm
M2 1 5.,817301 GHz -6.11 dBm
D3 M2 1 15.2822 MHz -0.63 dB
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802.11n_HT20 (Band 3) ANT 1
Low Channel (5 745 M)

; | spectrum3 & = l
Ref Level -5.00 d @ RBW 100 kHz
l& ALt SdB  SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max
D311 0.21 dB
-10.dBm T 15.1660 MHz
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warker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 5. 743784 GHz -16.29 dBm
Mz 1 5. 737475 GHz -21.57 dBm
D3 M2 1 15.166 MHz 0.21 db

][ ] Measuring...  REEERENN i
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Middle Channel (5 785 M)

Spectrum 3 (&) = l
Ref Level -5.00 dBm @ RBW 100 kHz
& Att 5dB  BWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max
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Marker
Tvpe| Ref | Trc | X-value | Y¥-wvalue | Function | Function Result
M1 1 £.786331 GHz -16.02 dBm
M2 1 5. 777475 GHz -20.53 dBm
D3 M2 1 15,166 MHz 0.58 dB
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High Channel (5 825 M)
()] Spectrum 3 ® = l
Ref Level -5.00 dBm @ RBW 100 kHz
l& ALt SdB  SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] -0.92 dB
LB W1 15.1660 MHz
5o 2 og 1l oo T R e -16.07 dBm
E m D1 22.070 dBm J‘J\'wnu PPN T AL il I Ak =T \'UEL 5.8238420 CGHz
-30 dBm M))) \k(
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-70 dBm
-80 dBm
-90 dBm
-100 dBm
CF 5.825 GHz 691 pts Span 40.0 MHz
warker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 5.823842 GHz -16.07 dBm
M2 1 L£.817533 GHz -21.63 dBm
[} Mz 1 15.166 MHz -0.92 dB
] [ ] Measuring... II.IIIII. “ y
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802.11n_HT20 (Band 3)_ANT 2

Low Channel (5 745 M)

Spectrum
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High Channel (5 825 i)
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Tvpe| Ref | Trc | X-value | Y¥-wvalue | Function | Function Result
M1 1 £.B823669 GHz 1.45 dBm
M2 1 5.,817301 GHz -6.95 dBm
D3 M2 1 15.2822 MHz -1.28 dB
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802.11n_HT40 (Band 3)_ANT 1
Low Channel (5 755 M)

Spectrum 3 (X) k= l
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High Channel (5 795 M)
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802.11n_HT40 (Band 3)_ANT 2
Low Channel (5 755 M)
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High Channel (5 795 M)

Spectrum
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802.11ac_VHT80 (Band 3) ANT 1
Middle Channel (5 775 M)
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802.11ac_VHT80 (Band 3)_ANT 2

Middle Channel (5 775 M)

Spectrum

Ref Level -2.00 dBm
Att 15 dB
TOF

=)

@ RBW 100 kHz

SWT 1.6 ms & YBW 300 kHz

Mode Sweep

@ 1Pk View

-10 dBm

5 D3[1]

S gem—i01 -18.090

-30 dBm

bk

bt LALLMy s

3.55 dB
75.250 MHz
-12.08 dBm

9.779860 GHz

-40 dBm

-50 dBm

-50 dBm

-70 dBm

-80 dBm

-90 dBm

CF 5.775 GHz

691 pts

Span 160.0 MHz

warker

X-value |

Y-value |  Function |

Function Result |

Type | Ref | Trc |
M1 1
M2 1
03| Mz 1

5.77986 GHz
5.737258 GHz
75,25 MHz

-12.08 dBm
-21,70 dBm
3.55 dB

i

J Measuring...

| CEEEEEE N y.

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807 http://www.sgsgroup.kr

RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

A4(210 mm x 297 mm)



Report Number:

F690501/RF-RTL013711-2

Page: 87

of

161

Band-crossing channels
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802.11n_HT20 (5 720 M) _ANT 1

Spectrum 3
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5. Maximum Conducted Output Power

5.1. Test Setup

EUT Attenuator Power sensor

Power Meter

5.2. Limit

According to 15.407 (a)(1)(iv)

For client devices in the 5.15-5.25 @z band, the maximum conducted output power over the frequency band
of operation shall not exceed 250 mW provided the maximum antenna gain does not exceed 6 dB i. In
addition, the maximum power spectral density shall not exceed 11 dB m in any 1 megahertz band. 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 dB .

According to 15.407 (a)(2)
For the 5.25-5.35 (fz and 5.47-5.725 (ifz bands, the maximum conducted output power over the frequency

bands of operation shall not exceed the lesser of 250 W or 11 dBm + 10 log B, where B is the 26 dB
emission bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm
in any 1 megahertz band. 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.

According to 15.407 (a)(3)
For the band 5.725-5.85 (lz, the maximum conducted output power over the frequency band of operation

shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dB m in any
500-kiz band. 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-NIl devices operating in
this band may employ transmitting antennas with directional gain greater than 6 dB i without any
corresponding reduction in transmitter conducted power. Fixed, point-to-point operations exclude the use of
point-to-multipoint systems, omnidirectional applications, and multiple collocated transmitters transmitting the
same information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are used
exclusively for fixed, point-to-point operations.
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5.3. Test Procedure

1.

All data rates and modes were investigated for this test. The full data for the worst case data rate are
reported in this section.

. This measurement settings are specified in section E.3.a of KDB 789033 D02 v02r01.
. Measurements may be performed using a wideband RF power meter with a thermocouple detector or

equivalent if all of the conditions listed below are satisfied:

e The EUT is configured to transmit continuously or to transmit with a consistent duty cycle.

e At all times when the EUT is transmitting, it must be transmitting at its maximum power control level.

e The integration period of the power meter exceeds the repetition period of the transmitted signal by at
least a factor of five.

. If the transmitter does not transmit continuously, measure the duty cycle, x, of the transmitter output signal

as described in section II.B.

. Measure the average power of the transmitter. This measurement is an average over both the on and off

periods of the transmitter.

. Adjust the measurement in dB m by adding 10 log (1/x) where x is the duty cycle (e.g., 10 log(1/0.25) if the

duty cycle is 25 %).

. In case of band crossing channels 138, 142 and 144, the measurement is complied with section II.A of

KDB 789033 D02 v02r01.
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5.4. Test result
Ambient temperature 23 t£1) 7T
Relative humidity 47 % R.H.
Test mode: 1l1a
Mode Band Frequency Data Rate ANT 1 ANT 2 ANT 1+ANT 2
(Mte) (Mbps) (dBm) (dBm) (dBm)
5180 13.20 13.04 16.13
U-NII 1 5220 12.70 13.57 16.17
5240 12.69 13.54 16.15
5260 12.45 13.82 16.20
U-NII 2A 5300 12.84 13.76 16.33
5320 12.39 14.46 16.56
1lla 6
5500 12.97 15.09 17.17
U-NIl 2C 5580 12.48 13.84 16.22
5700 13.47 12.61 16.07
5745 14.11 12.45 16.37
U-NII 3 5785 14.68 11.57 16.41
5825 14.76 11.15 16.33
Frequency Data Rate ANT 1+ANT 2 Average Power
Mode Band (i) (Mbps) (dBm) Duty Factor (dB) Result
(B m)
5180 16.13 16.34
U-NII 1 5220 16.17 16.38
5240 16.15 16.36
5260 16.20 16.41
U-NII 2A 5300 16.33 16.54
5320 16.56 16.77
1la 6 0.21
5500 17.17 17.38
U-NIl 2C 5580 16.22 16.43
5700 16.07 16.28
5745 16.37 16.58
U-NII 3 5785 16.41 16.62
5825 16.33 16.54
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Limit
Band
Frequency (M) | Fixed Limit (dBm) [ 26 dB BW (Mk) | 11+10LogB (dBm) |Antenna gain (dBi) Limit (dB m)

5180

U-NII'1 5220 23.98 3.53 23.98
5240
5260 21.592 24.34

U-NII 2A 5 300 23.98 21.129 24.25 4.76 23.98
5320 21.041 24.23
5 500 21.129 24.25

U-NII 2C 5580 23.98 20.839 24.19 4.78 23.98
5700 20.637 24.15
5745

U-NII'3 5785 30 4.89 30.00
5825
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Test mode: 11n HT20

Frequenc ANT 1 ANT 2 ANT 1+ANT 2
Mode sand W | Mopo) (@®m) (@m) (@®m)
5180 12.64 13.11 15.89
U-NII'1 5220 12.41 13.67 16.10
5240 12.39 13.82 16.17
5260 1231 13.55 15.98
U-NII 2A 5300 12.70 13.81 16.30
5320 12.30 14.43 16.50
11n_HT20 MCS0
5500 12.50 14.89 16.87
U-NII 2C 5580 12.09 13.54 15.89
5700 13.24 11.84 15.61
5745 14.06 11.65 16.03
U-NII 3 5785 14.43 11.43 16.19
5825 14.47 10.92 16.06
Mode Band Frequency Data Rate ANT LHANT 2 Duty Factor (dB) Averlggguplto e
(Mtz) (Mbps) (dBm) (@B m)
5180 15.89 16.11
U-NII'1 5220 16.10 16.32
5240 16.17 16.39
5260 15.98 16.20
U-NII 2A 5300 16.30 16.52
5320 16.50 16.72
11n_HT20 MCSO0 0.22
5500 16.87 17.09
U-NII 2C 5580 15.89 16.11
5700 15.61 15.83
5745 16.03 16.25
U-NII 3 5785 16.19 16.41
5825 16.06 16.28
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Limit
Band
Frequency (M) | Fixed Limit (dBm) [ 26 dB BW (Mk) | 11+10LogB (dBm) |Antenna gain (dBi) Limit (dB m)

5180

U-NII'1 5220 23.98 3.53 23.98
5240
5260 20.781 24.18

U-NII 2A 5 300 23.98 21.071 24.24 4.76 23.98
5320 21.099 24.24
5 500 21.071 24.24

U-NII 2C 5580 23.98 20.839 24.19 4.78 23.98
5700 20.839 24.19
5745

U-NII'3 5785 30 4.89 30.00
5825
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Test mode: 11n HT40

Frequency | Data Rate ANT 1 ANT 2 ANT 1+ANT 2
Mode Band
(Mtz) (Mbps) (dB m) (dB m) (dB m)
5190 4.01 5.94 8.09
U-NII L
5230 4.13 6.22 8.31
5270 8.09 9.64 11.94
U-NII 2A
5310 8.05 10.07 12.19
11n_HT40 5510 MCSO0 10.97 13.27 15.28
U-NII 2C 5550 10.92 12.79 14.97
5670 11.53 11.02 14.29
5755 12.41 10.46 14.55
U-NII' 3
5795 13.01 9.64 14.65
Vel - Frequency | Data Rate ANT 1+ANT 2 SE—— A"erggguﬁt"wer
(M) (Mbps) (dBm) i
(dBm)
5190 8.09 8.53
U-NII'1
5230 8.31 8.75
5270 11.94 12.38
U-NII 2A
5310 12.19 12.63
11n_HT40 5510 MCSO0 15.28 0.44 15.72
U-NII 2C 5 550 14.97 15.41
5670 14.29 14.73
5755 14.55 14.99
U-NII' 3
5795 14.65 15.09
Limit
Band

Frequency (M) | Fixed Limit (dBm) [ 26 dB BW (M) | 11+10LogB (dBm) |Antenna gain (dBi) Limit (dB m)

5190
U-NIl'1 23.98 3.53 23.98
5230

5270 42.020 27.23

U-NII 2A 23.98 4.76 23.98
5310 42.550 27.29
5510 43.880 27.42

U-NIl 2C 5550 23.98 44.060 27.44 4.78 23.98
5670 43.180 27.35

5755
U-NII 3 30 4.89 30
5795
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Test mode: 11ac_VHT80
Frequency Data Rate ANT 1 ANT 2 ANT 1+ANT 2
Mode Band
(M) (Mbps) (dBm) (dBm) (dBm)
U-NII 1 5210 4.09 6.35 8.38
U-NII 2A 5290 3.82 5.78 7.92
1lac_VHT80 MCS0
U-NIl 2C 5530 3.96 4.75 7.38
U-NII 3 5775 5.19 3.79 7.56
Frequency Data Rate ANT 1+ANT 2 AHEELE FonEr
Mode Band Duty Factor (dB Result
(i) (Mbps) (dBm) y )
(dB m)
U-NII 1 5210 8.38 9.24
U-NII 2A 5290 7.92 8.78
1lac_VHT80 MCS0 0.86
U-NII 2C 5530 7.38 8.24
U-NII 3 5775 7.56 8.42
Limit
Band
Frequency (M) | Fixed Limit (dBm) | 26 dB BW (M) | 11+10LogB (dBm) |Antenna gain (dBi) Limit (dB m)
U-NII'1 5210 23.98 3.53 23.98
U-NII 2A 5290 23.98 85.500 30.32 4.76 23.98
U-NIl 2C 5530 23.98 85.670 30.33 4.78 23.98
U-NII'3 5775 30 4.89 30
Remark;

Attenuator and cable offset was compensated in test program (R&S Power Viewer) before measuring.

According to KDB 662911 D01 v02r01, average power of each port (ANT 1+ANT 2) and antenna gain was
combined by using below calculation.

Average Power: 10log{10"(ANT 1 power / 10)+10~(ANT 2 power / 10)}
Antenna Gain: 10log[{10"(ANT 1 gain / 20)+10NANT 2 gain / 20)}*2 / 2]

Average Power Result(dB m) = Average Power (dB m) + Duty Factor (dB i)
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- Band-crossing channels

Frequency Data Rate ANT 1 ANT 2 ANT 1+ANT 2
Mode Band ) (Mbps) (dBm) (dBm) (dBm)
U-NII 2C 5720 12.73 11.04 14.98
11a 6
U-NII 3 5720 5.28 3.56 7.51
U-NII 2C 5720 12.09 10.77 14.49
11n_HT20 MCSO0
U-NII' 3 5720 5.16 3.93 7.60
U-NII 2C 5710 10.42 9.31 12.91
11n_HT40 MCSO0
U-NII 3 5710 -2.05 -2.98 0.52
U-NII 2C 5690 4.31 3.13 6.77
1lac_VHT80 MCSO0
U-NII 3 5690 -12.26 -12.59 -9.41
Mode Band AEEDEnEy | [EEE RE ANT LAANT 2 Duty Factor (dB) Aversgguﬁto e
() (Mbps) (dB m) v
(dBm)
U-NII 2C 5720 14.98 15.19
1la 6 0.21
U-NII' 3 5720 7.51 7.72
U-NII 2C 5720 14.49 14.71
11n_HT20 MCSO0 0.22
U-NII' 3 5720 7.60 7.82
U-NII 2C 5710 12.91 13.35
11n_HT40 MCSO0 0.44
U-NII' 3 5710 0.52 0.96
U-NII 2C 5690 6.77 7.63
1lac_VHT80 MCSO0 0.86
U-NII 3 5690 -9.41 -8.55
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Limit
Mode Band Frequency Fixed Limit 11+10LogB Antenna gain
26 dB BW ; Limit (dB
(M) (@ m) () (@B m) (dB) imit (3 m)
U-NII 2C 23.98 15.420 22.88 4.78 22.88
11a 5720
U-NIIl 3 4.89 30
U-NIl 2C 23.98 \ 15.420 | 22.88 4.78 22.88
11n_HT20 5720
U-NIIl 3 4.89 30
U-NII 2C 23.98 ‘ 36.260 | 26.59 478 23.98
11n_HT40 5710
U-NIIl 3 4.89 30
U-NII 2C 23.98 ‘ 78.070 | 29.92 478 23.98
11ac_VHT80 5690
U-NIIl 3 4.89 30

Remark;
Attenuator and cable offset was compensated in test program (R&S Power Viewer) before measuring.

According to KDB 662911 D01 v02r01, average power of each port (ANT 1+ANT 2) and antenna gain was
combined by using below calculation.

Average Power: 10log{10"(ANT 1 power / 10)+10NANT 2 power / 10)}
Antenna Gain: 10log[{10"(ANT 1 gain / 20)+10NANT 2 gain / 20)}*2 / 2]

Average Power Result(dB m) = Average Power (dB m) + Duty Factor (dB i)
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- Test plots
Band-crossing channels

802.11a (5 720 M) ANT1

Spectrum 2 &) néll
Ref Level 10.00 dBm @ RBW 1 MHz
& Att 20dE SWT 1ms @ YBW 3 MHz Mode Sweep
SGL Count 1004100 TDF
@ 1Rm AvgPwr
M1 M2[1] -0.75 dBm
] | 2 5.7276160 GHz
o derm - MA[1] 2.25 dBm
\\ 5.7172900 GHz
-10 dBm / \
-20 dBm f,”"# v\‘\w
-30 dBm M \N"\AH\_I
[ o [,
50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 5.72 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
M1 1 5.71729 GHz 2.25 dBm Band Power 12,73 dBm
M2 1 5. 727616 GHz -0.75 dBm Band Power 5,28 dBm
]‘[ J Ready COECCE ] p
802.11a (5 720 M) ANT2
Spectrum 2 (X) e
Ref Level 10.00 dBm @ RBW 1 MHz
|& Att 20de  SWT 1ms @ ¥YBW 3 MHz Mode Sweep
SGL Count 1004100 TDF
@ LRm AvgPwr
M1 M2[1] -3.02 dBm
v 5.7276160 GHz
0 dem s
i M1 0.82 dBm
5.7172900 GHz
-10 dBm / \
-20 dBm »/
30 dem e MW
-50dBm
-60 dBm
=70 dBm
-0 dBm
CF 5.72 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 5.71729 GHz 0.82 dBm Band Power 11,04 dBm
M2 1 5. 727616 GHz -3,02 dBm Band Power 3,56 dBm
]'[ J Ready LU y
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802.11n_HT20 (5 720 M) ANT1
Spectrum 2 (X) = l
Ref Level 10.00 dBm @ RBW 1 MHz
& Att 20dB  SWT 1ms @ VBW 3 MHz Mode Sweep
SGL Count 1004100 TDF
@ LRm AvgPwr
w1 M1[1] 1.50 dBm
SO | M2 5.7172900 GHz
QlclBim M2[ 1 -1.72 dBm
f/’v 5.7279050 GHz
-10 dBm / \
-20 dem
=30 dBm Wﬂ/‘fﬂ “\«K\W
| 4eteri] e
-50 dBm
-60 dBm
-70 dem
-80 dBm
CF 5.72 GHz 691 pts Span 40.0 MHz
warker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 5.71729 GHz 1.50 dBm Band Power 12.09 dBm
12 1 5.727905 GHz -1.72 dBm Band Power 5.16 dBm
I ) Ready WRRNENEED i y
802.11n_HT20 (5 720 M&) ANT2
Spectrum 2 (X) k- l
Ref Level 10.00 dBm @ RBW 1 MHz
& Att 20dB  SWT 1ms @ VBW 3 MHz Mode Sweep
SGL Count 100/100 TDF
@ 1Rm AvgPwr
M1[1] 0.30 dBm
B . 5.7172900 GHz
QlclBm MZ -3.20 dBm
/l 5.7279050 GHz
-10 dBm / \
-20 dem
=30 dBm \‘N\m
| 20_deri— [
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 5.72 GHz 691 pts Span 40.0 MHz
warker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
M1 1 5.71729 GHz 0.30 dBm Band Power 10,77 dBm
Mz 1 5.727905 GHz -3.20 dBm Band Power 3.93 dBm
i ) Ready CECCEEEEEN ™ ] y
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802.11n_HT40 (5 710 M) _ANT1

Spectrum 2 (X) = l
Ref Level 10.00 dBm @ RBW 1 MHz
& Att 20dB  SWT 1ms @ VBW 3 MHz Mode Sweep
SGL Count 1004100 TDF
@ LRm AvgPwr
M2[1] -10.11 dBm
o b - 5.728310 GHz
m i M1[1] -4.22 dBm
T M2 5.706870 GHz
-10dem /ﬂ’ N“"\
-20 dem / \‘\
-30 dBm
J’v” w\h“\
-40 dBm =
L mrimm T e,
-50 dBm
-60 dBm
-70 dem
-80 dBm
CF 5.71 GHz 691 pts Span 80.0 MHz
warker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 5.70687 GHz -4.22 dBm Band Power 10,42 dBm
12 1 5.72831 GHz -10.11 dBm Band Power -2.05 dBm
I ) Ready WRRNENEED i y
802.11n_HT40 (5 710 M&) ANT2
Spectrum 2 (X) k- l
Ref Level 10.00 dBm @ RBW 1 MHz
& Att 20dB  SWT 1ms @ VBW 3 MHz Mode Sweep
SGL Count 100/100 TDF
@ 1Rm AvgPwr
M2[1] -11.07 dBm
5.728310 GHz
QlclBm i M1[1] -4.77 dBm
) 2 5.706870 GHz
-10dem /”’” N ratd
-20 dem / \\
-30 dBm
L H“»«,\\_
-40 dBm
T | R
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 5.71 GHz 691 pts Span 80.0 MHz
warker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
M1 1 5.70687 GHz -4.77 dBm Band Power 9.31 dBm
Mz 1 5.72831 GHz -11.07 dBm Band Power -2.98 dBm
i ) Ready CECCEEEEEN ™ ] y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807 http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL013711-2 Page: 104 of 161
802.11ac_VHTS80 (5 690 Miz) ANT1
Spectrum 2 (X) = l
Ref Level 10.00 dBm @ RBW 1 MHz
lo att 20dE  SWT 1ms @ VBW 3 MHz Mode Swesp
SGL Count 1004100 TDF
@ LRm AvgPwr
mM2[1] ~34.60 dBm
5.729495 GHz
QlclBim M1[1] -13.42 dBm
5.685965 GHz
-10 dem L
X,
e
-20 dem {(J"N_ \
-30 dBm // ?&
40 dBm = -
ittt et | [t it A bt
-50 dBm
-60 dBm
-70 dem
-80 dBm
CF 5.69 GHz 691 pts Span 160.0 MHz
warker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 5.685965 GHz -13.42 dBm Band Power 4,31 dBm
M2 1 L.729495 GHz -34.60 dBm Band Power -12.26 dBm
I ) Ready URRRRREED y
802.11ac_VHT80 (5 690 Miz) ANT2
Spectrum 2 (X) k- l
Ref Level 10.00 dBm @ RBW 1 MHz
lo att 20dE  SWT 1ms @ VBW 3 MHz Mode Swesp
SGL Count 100/100 TDF
@ 1Rm AvgPwr
mM2[1] ~35.37 dBm
5.729495 GHz
QlclBm M1[1] -14.15 dBm
5.685965 GHz
-10 dBm ft
o™ X, o e ||
-20 dem ( \
-30 dBm I\v
-40 dBm = j & -]
P | IR RSN PP
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 5.69 GHz 691 pts Span 160.0 MHz
warker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
M1 1 5.685965 GHz -14.15 dBm Band Power 3.13 dBm
M2 1 £.729495 GHz -35.37 dBm Band Power -12.59 dBm
i ) Ready CCEEEEETN ] y
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6. Peak Power Spectral Density

6.1. Test Setup

EUT Attenuator Spectrum Analyzer

6.2. Limit

According to 15.407 (a)(1)(iv)
For client devices in the 5.15-5.25 @iz band, the maximum conducted output power over the frequency band

of operation shall not exceed 250 mW provided the maximum antenna gain does not exceed 6 dB i. In
addition, the maximum power spectral density shall not exceed 11 dB m in any 1 megahertz band. 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 dB 1.

According to 15.407 (a)(2)

For the 5.25-5.35 (fz and 5.47-5.725 (iz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB
emission bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm
in any 1 megahertz band. 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.

According to 15.407 (a)(3)

For the band 5.725-5.85 (flz, the maximum conducted output power over the frequency band of operation
shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dB m in any
500-kz band. 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-NIl devices operating in
this band may employ transmitting antennas with directional gain greater than 6 dB i without any
corresponding reduction in transmitter conducted power. Fixed, point-to-point operations exclude the use of
point-to-multipoint systems, omnidirectional applications, and multiple collocated transmitters transmitting the
same information. The operator of the U-NIl device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are used
exclusively for fixed, point-to-point operations.
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6.3. Test Procedure

All data rates and modes were investigated for this test. The full data for the worst case data rate are
reported in this section.

1. This measurement settings are specified in section F of KDB 789033 D02 v02r01.

2. Create an average power spectrum for the EUT operating mode being tested by following the instructions
in section II.E.2. for measuring maximum conducted output power using a spectrum analyzer or EMI
receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives to each) and apply it up to,
but not including, the step labeled, “Compute power...”. (This procedure is required even if the maximum
conducted output power measurement was performed using a power meter, method PM.)

3. Use the peak search function on the instrument to find the peak of the spectrum and record its value.

4. Make the following adjustments to the peak value of the spectrum, if applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log(1/x), where x is the duty cycle, to the
peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in step II.E.2.g)(viii), add 1 dB to
the final result to compensate for the difference between linear averaging and power averaging.

5. The result is the Maximum PSD over 1 Mz reference bandwidth.

6. For devices operating in the bands 5.15-5.25 (ffz, 5.25-5.35 (liz, and 5.47-5.725 (lfz, the above procedures
make use of 1 Miz RBW to satisfy directly the 1 Miz reference bandwidth specified in § 15.407(a)(5). For
devices operating in the band 5.725-5.85 Gz, the rules specify a measurement bandwidth of 500 kiz. Many
spectrum analyzers do not have 500 kiz RBW, thus a narrower RBW may need to be used. The rules
permit the use of a RBWs less than 1 Mk, or 500 kiiz, “provided that the measured power is integrated over
the full reference bandwidth” to show the total power over the specified measurement bandwidth (i.e., 1
Miz, or 500 kiz). If measurements are performed using a reduced resolution bandwidth (< 1 Mk, or < 500
kiz) and integrated over 1 Mk, or 500 kiz bandwidth, the following adjustments to the procedures apply:

a) Set RBW = 1/T, where T is defined in section I1.B.1.a).

b) Set VBW = 3 RBW.

c¢) If measurement bandwidth of Maximum PSD is specified in 500 kiz, add 10log(500 kiz/RBW) to the
measured result, whereas RBW (< 500 ki) is the reduced resolution bandwidth of the spectrum
analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 M, add 10log(1 Miz/RBW) to the
measured result, whereas RBW (< 1 M) is the reduced resolution bandwidth of spectrum analyzer set
during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of continuous
transmission or are corrected upward for duty cycle.

7. In case of band crossing channels 138, 142 and 144, the measurement is complied with section II.A of
KDB 789033 D02 v02r01.
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6.4. Test result
Ambient temperature 23 £ 1) TC
Relative humidity o 47 % R.H.
Test mode: 1la
e | ome [P [on [t G | | “em
5180 36 0.73 3.78 5.53
U-NIl'1 5220 44 1.28 3.85 5.76
5240 48 1.17 3.54 5.53
5 260 52 1.06 2.79 5.02
U-NII 2A 5300 60 1.79 2.82 5.35
11a 5320 64 . 1.46 3.53 5.63
5500 100 1.68 4.00 6.00
U-NIl 2C 5580 116 1.60 3.48 5.65
5700 140 2.39 2.35 5.38
5745 149 0.58 -1.80 2.56
U-NII 3 5785 157 1.15 -2.04 2.85
5825 165 1.07 -1.88 2.85
Mode Band Fre%ﬁhe)ncy Ch. D?I\tllat)gs)te M?’alfglged Co r?g(t':)t/ion A n(zIBT:)SD ( dBLr;r;]itMm)
(dBm) Factor (dB)
5180 36 5.53 5.74
U-NIl'1 5220 44 5.76 5.97
5240 48 5.53 5.74
5 260 52 5.02 5.23
U-NII 2A 5300 60 6 5.35 0.21 5.56 1
5320 64 5.63 5.84
11a 5500 100 6.00 6.21
U-NIl 2C 5580 116 5.65 5.86
5700 140 5.38 5.59
Band Fre(z};]j{sncy Ch. D?l\t/liﬁsa)te M?DaPsgered Corl?g(t:)t/ion Fin(zgl';:)SD (@B mLI/;;E) Kiz)
(dBm) Factor (dB)
5745 149 2.56 2.77
U-NII 3 5785 157 6 2.85 0.21 3.06 30
5825 165 2.85 3.06
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Test mode: 11n HT20
wso | o | T o |0 B | W | e
5180 36 1.68 2.24 4.98
U-NII 1 5220 44 1.78 2.73 5.29
5240 48 1.76 2.90 5.38
5260 52 1.41 2.90 5.23
U-NII 2A 5300 60 1.64 2.87 5.31
11n_HT20 5320 64 MCSO 1.09 3.49 5.46
5500 100 1.46 2.97 5.29
U-NIl 2C 5580 116 1.05 2.73 4.98
5700 140 2.49 1.96 5.24
5745 149 0.08 -1.72 2.28
U-NII 3 5785 157 0.94 -1.62 2.86
5825 165 1.01 -2.42 2.64
Mode Band Fre%ﬁhe)ncy Ch. D?I\tllat)gs)te M?’alfglged Co r?g(t':)t/ion A n(zIBT:)SD ( dBLr;r;]itMm)
(dBm) Factor (dB)
5180 36 4.98 5.20
U-NII'1 5220 44 5.29 5.51
5240 48 5.38 5.60
5260 52 5.23 5.45
U-NII 2A 5300 60 MCSO0 5.31 0.22 5.53 11
5320 64 5.46 5.68
11n_HT20 5500 100 5.29 551
U-NIl 2C 5580 116 4.98 5.20
5700 140 5.24 5.46
Band Fre(z};]j{sncy Ch. D?l\t/liﬁsa)te M?DaPsgered Corl?g(t:)t/ion Fin(zgl';:)SD (@B mLI/;;E) )
(dBm) Factor (dB)
5745 149 2.28 2.50
U-NII 3 5785 157 MCSO0 2.86 0.22 3.08 30
5825 165 2.64 2.86
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Test mode: 11n HT40
Frequency Data Rate ANT 1 ANT 2 ANT 1+ANT 2
Mode Band Ch.
(Mtz) (Mbps) (dBm) (dBm) (dBm)
5190 38 -9.34 -8.32 -5.79
U-NII'1
5230 40 -9.68 -7.44 -5.41
5270 54 -4.86 -3.99 -1.39
U-NII 2A
5310 62 -4.86 -3.65 -1.20
11n_HT40 5510 102 MCSO0 -2.16 -0.31 1.87
U-NII 2C 5550 110 -2.46 -0.41 1.70
5670 134 -2.41 -1.82 0.91
5755 151 -4.31 -5.54 -1.87
U-NII 3
5795 159 -3.61 -6.48 -1.80
Measured Duty . Limit
Mode Band Fre‘gﬁ‘{sncy Ch. D?“;%R:‘)te PPSD Correction F'"(ZEF:)SD B/l
P (dBm) Factor (dB) (ce)ing )
5190 38 -5.79 -5.35
U-NII 1
5230 40 -5.41 -4.97
5270 54 -1.39 -0.95
U-NII 2A
5310 62 MCSO0 -1.20 0.44 -0.76 11
5510 102 1.87 2.31
11n_HT40 U-NII 2C 5 550 110 1.70 2.14
5670 134 0.91 1.35
Frequency Data Rate Measured Duty Final PPSD Limit
Band (i) Ch. (Mbps) PPSD Correction (dBm) 4B m/500 ki
P (dBm) Factor (dB) (dBm 7)
5755 151 -1.87 -1.43
U-NII 3 MCSO0 0.44 30
5795 159 -1.80 -1.36
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Test mode: 11ac_ VHT80

Frequency Data Rate ANT 1 ANT 2 ANT 1+ANT 2
Mode Band Ch.
(M) (Mbps) (dBm) (dBm) (dBm)
U-NII 1 5210 42 -11.92 -10.75 -8.29
U-NII 2A 5290 58 -12.98 -10.88 -8.79
1lac_VHT80 MCSO0
U-NII 2C 5530 106 -12.81 -11.45 -9.07
U-NII 3 5775 155 -14.56 -14.80 -11.67
Measured Duty ; Limit
Mode Band Frequency | . Dal\t/IeLRate PPSD Correction F|n3=3I::SD 4B m/1 Wiz
5 (Mbps) (@Bm) Factor (dB) (d8m) (dB m/1 M)
U-NII 1 5210 42 -8.29 -7.43
U-NII 2A 5290 58 MCSO0 -8.79 0.86 -7.93 11
U-NII 2C 5530 106 -9.07 -8.21
1lac_VHT80 ¥ 5 BT —_
Frequency Data Rate casure vy Final PPSD Limit
Band o) ch. (Mbps) PPSD Correction (dBm) B m/500 K
P (dBm) Factor (dB) (el )
U-NII 3 5775 155 MCSO0 -11.67 0.86 -10.81 30
Remark;

According to KDB 662911 D01 v02r01, power spectral density of each port (ANT 1+ANT 2) was combined by
using below calculation.

PPSD: 10log{10"(ANT 1 PSD / 10)+10*(ANT 2 PSD / 10)}

Final PPSD (dB m) = Measured PPSD (dB m) + Duty Correction Factor (dB)
EIRP (dB m) = Final PPSD (dB m) + Antenna gain (dB i)
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Band-crossing channels

o | e | o R G| G| T
11a U-NII 2C 5720 144 5 2.96 2.02 5.53
U-NII 3 5720 144 -1.08 -1.88 1.55
11n_HT20 U-NII 2C 5720 144 MCSO 2.77 2.09 5.45
U-NII 3 5720 144 -1.58 -2.55 0.97
11n_HT40 U-NII 2C 5710 142 MCSO -2.35 -3.08 0.31
U-NII 3 5710 142 -7.79 -8.19 -4.98
11ac_VHTS0 U-NII 2C 5690 138 MCSO -12.91 -13.69 -10.27
U-NII 3 5690 138 -19.86 -18.92 -16.35
Vil Band Frequency | | DataRate Melz:asgé)ed Cor?g(t:)t/ion Final PPSD Limit
() (Mbps) @) Factor (dB) (dBm) (dB m/1 i)
1la 5720 144 6 5.53 0.21 5.74
11n_HT20 U-NIT 26 5720 144 5.45 0.22 5.67 1
11n_HT40 5710 142 MCSO0 3.44 0.44 3.88
1llac_VHT80 5690 138 -10.27 0.86 -9.41
Mode Band Frequency | | DataRate M%asgéed Cor[r)g(t':)tlion Final PPSD Limit
(Mz) (Mbps) (B m) Factor (dB) (dBm) (dB m/500 khz)
1la 5720 144 6 1.55 0.21 1.76
11n_HT20 U-NII 3 5720 144 0.97 0.22 1.19 20
11n_HT40 5710 142 MCSO0 -4.98 0.44 -4.54
1lac_VHT80 5690 138 -16.35 0.86 -15.49
Remark;

According to KDB 662911 D01 v02r01, power spectral density of each port (ANT 1+ANT 2) was combined by
using below calculation.

PPSD: 10log{10"(ANT 1 PSD / 10)+10°(ANT 2 PSD / 10)}

Final PPSD (dB m) = Measured PPSD (dB m) + Duty Correction Factor (dB)
EIRP (dB m) = Final PPSD (dB m) + Antenna gain (dB i)
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- Test plots

OFDM: 802.11a (Band 1) _ANT 1
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High Channel (5 240 M)
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Middle Channel (5 300 M)
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High Channel (5 320 M)
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OFDM: 802.11a (Band 2C) _ANT 1
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High Channel (5 700 M)
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Middle Channel (5 785 Miz)
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OFDM: 802.11a (Band 1) _ANT 2
Low Channel (5 180 M)
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High Channel (5 240 M)
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