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87.0

HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)

dBu¥/m

77

67
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47

37
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70

3000.000 4500.000

6000.000

7500.000

9000.000

10500.00  12000.000

13500.000

15000.000

18000.000MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 11835.000 35.76 13.21 48.97 74.00 -25.03 peak
2 12735.000 35.39 14.77 50.16 74.00 -23.84 peak
3 13830.000 33.67 16.84 50.51 74.00 -23.49 peak
4 15990.000 33.44 17.68 51.12 74.00 -22.88 peak
5 16815.000 32.61 19.96 52.57 74.00 -21.43 peak
6 17805.000 29.93 23.31 53.24 74.00 -20.76 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for High Pass Filter losses.
5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)

87.0 dBu¥/m

77

67

57

27

17

a7 M
37

7.0
3000.000 4500.000 6000.000 7500.000 9000.000 10500.00 12000.000 13500.000 15000.000 18000.000MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 7845.000 3841 7.62 46.03 74.00 -27.97 peak
2 11235.000 36.31 12.46 48.77 74.00 -25.23 peak
3 13095.000 34.71 15.20 49.91 74.00 -24.09 peak
4 13635.000 34.89 15.97 50.86 74.00 -23.14 peak
5 17295.000 30.73 21.71 52.44 74.00 -21.56 peak
6 17700.000 30.92 22.43 53.35 74.00 -20.65 peak

Note: 1. Peak Result = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for High Pass Filter losses.
5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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HARMONICS AND SPURIOUS EMISSIONS (2457 MHz CHANNEL, HORIZONTAL)

87.0 dBu¥/m

7
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17

7.0
3000.000 4500.000 6000.000 7500.000 9000.000 10500.00 12000.000 13500.000 15000.000 18000.000MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 7815.000 38.70 7.83 46.53 74.00 -27.47 peak
2 11520.000 36.19 13.38 49.57 74.00 -24.43 peak
3 12720.000 35.62 14.57 50.19 74.00 -23.81 peak
4 13800.000 33.45 17.10 50.55 74.00 -23.45 peak
5 16080.000 33.25 18.04 51.29 74.00 -22.71 peak
6 17130.000 32.29 20.72 53.01 74.00 -20.99 peak

Note: 1. Peak Result = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for High Pass Filter losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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HARMONICS AND SPURIOUS EMISSIONS (2457 MHz CHANNEL, VERTICAL)

87.0 dBu¥/m

77
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7.0

3000.000 4500.000  6000.000

7500.000

9000.000

10500.00 12000.000 13500.000

15000.000

18000.000MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 7845.000 38.75 7.62 46.37 74.00 -27.63 peak
2 12780.000 34.44 15.38 49.82 74.00 -24.18 peak
3 13515.000 35.15 15.81 50.96 74.00 -23.04 peak
4 15945.000 33.38 17.61 50.99 74.00 -23.01 peak
5 17370.000 31.01 21.52 52.53 74.00 -21.47 peak
6 17715.000 30.91 22.56 53.47 74.00 -20.53 peak
Note: 1. Peak Result = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for High Pass Filter losses.
5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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HARMONICS AND SPURIOUS EMISSIONS (2462 MHz CHANNEL, HORIZONTAL)

87.0 dBu¥/m
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7500.000  9000.000

10500.00  12000.000

13500.000

15000.000

18000.000MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 7890.000 38.96 7.30 46.26 74.00 -27.74 peak
2 13125.000 34.64 15.17 49.81 74.00 -24.19 peak
3 13470.000 34.37 15.87 50.24 74.00 -23.76 peak
4 13920.000 34.66 16.17 50.83 74.00 -23.17 peak
5 16845.000 32.01 19.96 51.97 74.00 -22.03 peak
6 17700.000 31.17 22.43 53.60 74.00 -20.40 peak

Note: 1. Peak Result = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for High Pass Filter losses.
5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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HARMONICS AND SPURIOUS EMISSIONS (2462 MHz CHANNEL, VERTICAL)

870 dBuv/m
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3000.000 4500.000 6000.000 7500.000 9000.000 10500.00 12000.000 13500.000 15000.000 18000.000MHz
No. Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 7860.000 38.45 7.51 45.96 74.00 -28.04 peak
2 10665.000 36.39 11.75 48.14 74.00 -25.86 peak
3 12615.000 37.06 14.03 51.09 74.00 -22.91 peak
4 14445.000 34.71 16.36 51.07 74.00 -22.93 peak
5 17220.000 31.35 21.08 52.43 74.00 -21.57 peak
6 17910.000 30.07 23.35 53.42 74.00 -20.58 peak

Note: 1. Peak Result = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for High Pass Filter losses.
5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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8.4.
8.4.1.

BT GFSK MODE AND 802.11b SISO MODE
ANTENNA 2 TEST RESULTS (WORST CASE)

SPURIOUS EMISSIONS FOR SIMULTANEOUS TRANSMISSION

SPURIOUS EMISSIONS (BT GFSK HIGH CHANNEL, 802.11b 2.4G HIGH CHANNEL, WORST-CASE

87.0

dBu¥/m

CONFIGURATION, HORIZONTAL)

1-3GHz

77

67

57

47

27

17
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7.0
1000.000 1200000 1400.000 1600.000 1800.000 2000.00 2200.000 2400.000 2600.000 3000.000 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 2332.000 43.55 -8.08 35.47 74.00 -38.53 peak
2 2462.000 57.54 -7.43 50.11 / / fundamental
3 2480.000 60.18 -7.31 52.87 / / fundamental
4 2502.000 53.32 -7.17 46.15 74.00 -27.85 peak
5 2634.000 45.47 -7.51 37.96 74.00 -36.04 peak
6 2822.000 44.34 -5.93 38.41 74.00 -35.59 peak
Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for Band reject filter losses.
5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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SPURIOUS EMISSIONS (BT GFSK HIGH CHANNEL, 802.11b 2.4G HIGH CHANNEL, WORST-CASE

87.0

CONFIGURATION, VERTICAL)

1-3GHz

dBu¥/m

77

67

57

47
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7.0

1000.000 1200000 1400.000 1600.000 1800.000 2000.00 2200.000 2400.000 2600.000 3000.000 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 1628.000 45.80 -11.25 34.55 74.00 -39.45 peak
2 2346.000 44.65 -8.04 36.61 74.00 -37.39 peak
3 2462.000 60.75 -7.43 53.32 / / fundamental
4 2480.000 57.00 -7.31 49.69 / / fundamental
5 2560.000 47.11 -7.48 39.63 74.00 -34.37 peak
6 2808.000 43.39 -6.01 37.38 74.00 -36.62 peak

Note: 1. Peak Result = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. AVG: VBW=1/Ton, where: Ton is the transmitting duration.

5. For the transmitting duration, please refer to clause 7.1.

6. Filter losses were only considered in the spurious frequency bands and the authorized

band was not corrected for High Pass Filter losses.

7. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
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SPURIOUS EMISSIONS (BT GFSK HIGH CHANNEL, 802.11b HIGH CHANNEL, WORST-CASE

87.0 dBu¥/m

CONFIGURATION, HORIZONTAL)

3-18GHz
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7.0
3000.000 4500.000 6000.000 7500.000 9000.000 10500.00 12000.000 13500.000 15000.000 18000.000MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB)
1 5880.000 40.37 4.59 44.96 74.00 -29.04 peak
2 7440.000 45.28 6.32 51.60 74.00 -22.40 peak
3 12810.000 33.98 15.59 49.57 74.00 -24.43 peak
4 13800.000 33.70 17.10 50.80 74.00 -23.20 peak
5 16845.000 33.28 19.96 53.24 74.00 -20.76 peak
6 17700.000 30.60 22.43 53.03 74.00 -20.97 peak

Note: 1. Peak Result = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for HPF losses.
5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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SPURIOUS EMISSIONS (BT GFSK HIGH CHANNEL, 802.11b HIGH CHANNEL, WORST-CASE

87.0 dBuV/m

i
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70

CONFIGURATION, VERTICAL)

3-18GHz

s

W

34

3000.000 4500.000 6000.000  7500.000

3000.000

10500.000 12000.000 13500.000 15000.000

18000.000MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB)
1 7380.000 47.32 6.41 53.73 74.00 -20.27 peak
2 10545.000 37.17 11.64 48.81 74.00 -25.19 peak
3 13605.000 33.33 16.02 49.35 74.00 -24.65 peak
4 13905.000 33.65 16.20 49.85 74.00 -24.15 peak
5 16440.000 32.33 18.94 51.27 74.00 -22.73 peak
6 17805.000 29.38 23.31 52.69 74.00 -21.31 peak

Note:

1. Peak Result = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for HPF losses.
5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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RESTRICTED BANDEDGE (BT GFSK HIGH CHANNEL, 802.11b 2.4G HIGH CHANNEL, WORST-
CASE CONFIGURATION, HORIZONTAL)

PEAK
107.0  dBuV/m
97
87
77
67
5 3
r"k"‘"‘wwm
57 d
47
37
27.0
2450.000 2455000 2460000 2465000 2470.000 247500 2480000 2485000 2490000 2500.000 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 2483.500 22.42 33.58 56.00 74.00 -18.00 peak
2 2495.050 28.87 33.66 62.53 74.00 -11.47 peak
3 2496.250 29.74 33.67 63.41 74.00 -10.59 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst data was recorded, if it complies with the limit, the other emissions
deemed to comply with the limit.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



®

REPORT NO.: 4789547060-9
Page 185 of 316

AVG
107.0  dBu¥/m
97
87
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37
27.0
2450000 2455000 2460000 2465000 2470000 247500 2480000 2485000 2490.000 2500.000 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 2483.500 1251 33.58 46.09 54.00 -7.91 AVG
2 2495.050 17.03 33.66 50.69 54.00 -3.31 AVG
3 2496.250 16.75 33.67 50.42 54.00 -3.58 AVG

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. AVG: VBW=1/Ton, where: Ton is the transmitting duration.
4. For the transmitting duration, please refer to clause 7.1.
5. Only the worst data was recorded, if it complies with the limit, the other emissions
deemed to comply with the limit.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
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RESTRICTED BANDEDGE (BT GFSK HIGH CHANNEL, 802.11b 2.4G HIGH CHANNEL, VERTICAL)

PEAK
107.0 dBu¥/m
97
87
77
67
s 3
p)m
57 1
47
37
27.0
2450.000 2455000 2460.000 2465000 2470000 247500  2480.000 2485000 2490.000 2500.000 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 2483.500 21.37 33.58 54.95 74.00 -19.05 peak
2 2494.950 26.91 33.66 60.57 74.00 -13.43 peak
3 2496.300 28.20 33.67 61.87 74.00 -12.13 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst data was recorded, if it complies with the limit, the other emissions
deemed to comply with the limit.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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AVG
107.0 dBu¥/m
97
87
77
67
57
3
47
1
37
27.0
2450000 2455000 2460000 2465000 2470.000 247500 2480000 2485000  2490.000 2500.000 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MH2z) (dBuV) (dB/m) (dBuVv/m) (dBuVv/m) (dB)
1 2483.500 8.61 33.58 42.19 54.00 -11.81 AVG
2 2494.950 13.70 33.66 47.36 54.00 -6.64 AVG
3 2496.300 13.51 33.67 47.18 54.00 -6.82 AVG

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. AVG: VBW=1/Ton, where: Ton is the transmitting duration.

4. For the transmitting duration, please refer to clause 7.1.

5. Only the worst data was recorded, if it complies with the limit, the other emissions
deemed to comply with the limit.

Note: All the modes had been tested, but only the worst data was recorded in the report.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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8.5. SPURIOUS EMISSIONS (18 GHz ~ 26 GHz)

8.5.1.

802.11n HT20 CDD MIMO MODE

SPURIOUS EMISSIONS (MID CHANNEL, WORST-CASE CONFIGURATION, HORIZONTAL)

80.0 dBu¥/m
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18000.000 15800.000 19600.000 20400.000

21200.000 22000.00

22800.000 23600.000 24400.000

26000.000MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 20016.000 51.06 -5.47 45.59 74.00 -28.41 peak
2 20560.000 50.73 -5.30 45.43 74.00 -28.57 peak
3 21600.000 49.52 -4.54 44.98 74.00 -29.02 peak
4 23064.000 48.99 -3.42 45.57 74.00 -28.43 peak
5 24248.000 47.32 -2.83 44.49 74.00 -29.51 peak
6 25616.000 46.18 -1.24 44.94 74.00 -29.06 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. The preamplifier only effect to the above 18GHz signal and no filter added to the

measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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SPURIOUS EMISSIONS (MID CHANNEL, WORST-CASE CONFIGURATION, VERTICAL)

80.0 dBu¥/m

70
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0.0

18000.000 18800.000

19600.000 20400.000 21200.000 22000.00

22800.000 23600.000 24400.000

26000.000MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 18528.000 50.11 -5.26 44.85 74.00 -29.15 peak
2 19784.000 50.07 -5.28 44.79 74.00 -29.21 peak
3 21544.000 48.76 -4.63 44.13 74.00 -29.87 peak
4 23008.000 48.10 -3.44 44.66 74.00 -29.34 peak
5 24864.000 47.03 -2.23 44.80 74.00 -29.20 peak
6 25728.000 46.11 -0.72 45.39 74.00 -28.61 peak

Note: 1. Measurement = Reading Level + Correct Factor.

measurement chain.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. The preamplifier only effect to the above 18GHz signal and no filter added to the

Note: All the modes had been tested, but only the worst data was recorded in the report.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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8.6. SPURIOUS EMISSIONS (30 MHz ~ 1 GHz)

8.6.1. 802.11n HT20 CDD MIMO MODE
SPURIOUS EMISSIONS (MID CHANNEL, WORST-CASE CONFIGURATION, HORIZONTAL)

80.0 dBu¥/m

70

60

0 [
40 —I—I

] 4
30 1 2
P ‘
20
10
0.0
300000 127.0000 2240000 321.0000 418.0000 5150000 612.0000 70S.0000 806.0000 1000.000Hz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 153.1900 46.15 -18.32 27.83 43.50 -15.67 QP
2 244.3700 48.27 -19.39 28.88 46.00 -17.12 QP
3 298.6900 46.44 -15.67 30.77 46.00 -15.23 QP
4 365.6200 45.39 -14.17 31.22 46.00 -14.78 QP
5 483.9600 43.95 -11.86 32.09 46.00 -13.91 QP
6 938.8900 27.02 -5.33 21.69 46.00 -24.31 QP

Note: 1. Result Level = Read Level + Correct Factor.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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SPURIOUS EMISSIONS (MID CHANNEL, WORST-CASE CONFIGURATION, VERTICAL)

80.0 dBu¥/m
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0.0
30.0000 127.0000 224.0000 321.0000 418.0000 5150000 612.0000 709.0000  £06.0000 1000.000Hz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 33.8800 50.29 -19.38 30.91 40.00 -9.09 QP
2 70.7400 50.44 -20.69 29.75 40.00 -10.25 QP
3 232.7300 50.75 -19.06 31.69 46.00 -14.31 QP
4 299.6600 45.31 -15.60 29.71 46.00 -16.29 QP
5 462.6200 46.13 -12.30 33.83 46.00 -12.17 QP
6 897.1800 26.83 -5.73 21.10 46.00 -24.90 QP

Note: 1. Result Level = Read Level + Correct Factor.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto

Note: All the modes had been tested, but only the worst data was recorded in the report.
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8.7. SPURIOUS EMISSIONS BELOW 30 MHz
8.7.1. 802.11n HT20 CDD MIMO MODE

SPURIOUS EMISSIONS (MID CHANNEL, LOOP ANTENNA FACE ON TO THE EUT, WORST-CASE
CONFIGURATION)

9kHz~ 150kHz

50

40

30

20

10

-10

-20

-30

-40

-50
-60

60.0 dBu¥/m

0.003 (MHz) 0.150

No. | Frequency | Reading Correct FCC FCC ISED ISED Margin | Remark
Result Limit Result Limit
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) | (dBuA/m) | (dBuA/m) (dB)
1 0.0100 73.22 -101.40 -28.18 47.60 -79.68 -3.90 -75.78 peak
2 0.0120 71.16 -101.39 -30.23 46.02 -81.73 -5.48 -76.25 peak
3 0.0193 67.65 -101.35 -33.70 41.89 -85.20 -9.61 -75.59 peak
4 0.0362 63.01 -101.42 -38.41 36.43 -89.91 -15.07 -74.84 peak
5 0.0700 58.41 -101.57 -43.16 30.70 -94.66 -20.80 -73.86 peak
6 0.1000 56.17 -101.80 -45.63 27.60 -97.13 -23.90 -73.23 peak

Note: 1. Measurement = Reading Level + Correct Factor (dBuA/m= dBuV/m- 20Log10[1201T] =

dBuV/m- 51.5).

2. If Peak Result complies with AV and QP limit, AV and QP Result are deemed to
comply with AV limit.
3. All 3 polarizations (Horizontal, Face-on and Face-off) of the loop antenna had been
tested, but only the worst data recorded in the report.
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150kHz ~ 490kHz

60.0 dBuV/m
50
40
30
20
10
0
-10
20
1
30 2
% 4
A0 2 ]
-50
60
0.150 0.200 (MHz) 0.490
No. | Frequency | Reading Correct FCC FCC ISED ISED Margin | Remark
Result Limit Result Limit
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) | (dBuA/m) | (dBuA/m) | (dB)
1 0.1554 73.77 -101.65 -27.88 23.77 -79.38 -27.73 -51.65 peak
2 0.1720 70.69 -101.67 -30.98 22.90 -82.48 -28.60 -53.88 peak
3 0.2346 64.35 -101.77 -37.42 20.19 -88.92 -31.31 -57.61 peak
4 0.3163 61.20 -101.87 -40.67 17.60 -92.17 -33.90 -58.27 peak
5 0.3251 60.71 -101.88 -41.17 17.36 -92.67 -34.14 -58.53 peak
6 0.4062 58.14 -101.96 -43.82 15.43 -95.32 -36.07 -59.25 peak

Note: 1. Measurement = Reading Level + Correct Factor (dBuA/m= dBuV/m- 20Log10[1201T] =
dBuV/m- 51.5).

2. If Peak Result complies with AV and QP limit, AV and QP Result are deemed to
comply with AV limit.

3. All 3 polarizations (Horizontal, Face-on and Face-off) of the loop antenna had been
tested, but only the worst data recorded in the report.
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490kHz ~ 30MHz

0.0 dBuV/m
50
40
30
20
10
-10 MWWWWWM
-20
-30
-40
-50
-60
0.490 0.800 [MHz) 30.000
No. | Frequency | Reading | Correct FCC FCC ISED ISED Margin Remark
Result Limit Result Limit

(MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) | (dBuA/m) | (dBuA/m) (dB)
1 0.6671 63.25 -62.10 1.15 31.12 -50.35 -20.38 -29.97 peak
2 1.2460 58.75 -62.16 -3.41 25.70 -54.91 -25.80 -29.11 peak
3 1.6491 57.55 -61.98 -4.43 23.26 -55.93 -28.24 -27.69 peak
4 3.8246 53.20 -61.38 -8.18 29.54 -59.68 -21.96 -37.72 peak
5 10.7299 52.98 -60.83 -7.85 29.54 -59.35 -21.96 -37.39 peak
6 16.3959 53.17 -60.96 -7.79 29.54 -59.29 -21.96 -37.33 peak

Note: 1. Measurement = Reading Level + Correct Factor (dBuA/m= dBuV/m- 20Log10[120TT] =
dBuV/m- 51.5).

2. If Peak Result complies with AV and QP limit, AV and QP Result are deemed to
comply with AV limit.

3. All 3 polarizations (Horizontal, Face-on and Face-off) of the loop antenna had been
tested, but only the worst data recorded in the report.

Note: All the modes had been tested, but only the worst data was recorded in the report.
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9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

Please refer to CFR 47 FCC 815.207 (a) and ISED RSS-Gen Clause 8.8

FREQUENCY (MHz) Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50 -5.0 56.00 46.00
5.0 -30.0 60.00 50.00

TEST SETUP AND PROCEDURE

Refer to ANSI C63.10-2013 clause 6.2.

40cm Receiver !
EUT . ] g &t [

F Y

The EUT is put on a table of non-conducting material that is 80cm high. The vertical conducting
wall of shielding is located 40cm to the rear of the EUT. The power line of the EUT is connected
to the AC mains through a Artificial Mains Network (A.M.N.). A EMI Measurement Receiver
(R&S Test Receiver ESR3) is used to test the emissions from both sides of AC line. According
to the requirements in Section 6.2 of ANSI C63.10-2013.Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak and
average detector mode. The bandwidth of EMI test receiver is set at 9kHz.

The arrangement of the equipment is installed to meet the standards and operating in a manner,
which tends to maximize its emission characteristics in a normal application.

TEST ENVIRONMENT

Temperature 25°C Relative Humidity |72.1 %
Atmosphere Pressure 101 kPa Test Voltage DC 11.55V
RESULTS

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
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9.1. 802.11n HT20 CDD MIMO MODE

LINE N RESULTS (MID CHANNEL, WORST-CASE CONFIGURATION)

80.0 dBuV

peak

AYG

30.000

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
1 0.1911 35.85 9.60 45.45 63.99 -18.54 QP
2 0.1911 25.51 9.60 35.11 53.99 -18.88 AVG
3 0.2385 30.77 9.60 40.37 62.15 -21.78 QP
4 0.2385 18.86 9.60 28.46 52.15 -23.69 AVG
5 0.2893 25.79 9.60 35.39 60.54 -25.15 QP
6 0.2893 14.21 9.60 23.81 50.54 -26.73 AVG
7 0.3349 24.18 9.60 33.78 59.33 -25.55 QP
8 0.3349 15.44 9.60 25.04 49.33 -24.29 AVG
9 1.3783 22.37 9.61 31.98 56.00 -24.02 QP
10 1.3783 19.15 9.61 28.76 46.00 -17.24 AVG
11 9.2061 29.26 9.75 39.01 60.00 -20.99 QP
12 9.2061 22.01 9.75 31.76 50.00 -18.24 AVG

Note: 1. Result = Reading +Correct Factor.
2. If QP Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Test setup: RBW: 200 Hz (9 kHz—150 kHz), 9 kHz (150 kHz—30 MHz).

4. Step size: 80Hz (0.009 MHz-0.15 MHz), 4 kHz (0.15 MHz-30 MHz), Scan time: auto.
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LINE L RESULTS (MID CHANNEL, WORST-CASE CONFIGURATION)

80.0 dBuV

70

peak

AVE

[MHz) 30.000

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)

1 0.1581 48.96 9.61 58.57 65.56 -6.99 QP
2 0.1581 22.38 9.61 31.99 55.56 -23.57 AVG
3 0.3042 46.27 9.60 55.87 60.13 -4.26 QP
4 0.3042 17.95 9.60 27.55 50.13 -22.58 AVG
5 0.4592 22.65 9.60 32.25 56.71 -24.46 QP
6 0.4592 11.19 9.60 20.79 46.71 -25.92 AVG
7 1.4081 24.99 9.61 34.60 56.00 -21.40 QP
8 1.4081 22.07 9.61 31.68 46.00 -14.32 AVG
9 4.5731 25.45 9.67 35.12 56.00 -20.88 QP
10 4.5731 18.60 9.67 28.27 46.00 -17.73 AVG
11 8.3880 28.69 9.72 3841 60.00 -21.59 QP
12 8.3880 21.91 9.72 31.63 50.00 -18.37 AVG

Note: 1. Result = Reading +Correct Factor.
2. If QP Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Test setup: RBW: 200 Hz (9 kHz—150 kHz), 9 kHz (150 kHz—30 MHz).

4. Step size: 80Hz (0.009 MHz-0.15 MHZz), 4 kHz (0.15 MHz-30 MHz), Scan time: auto.

Note: All the modes had been tested, but only the worst data was recorded in the report.
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10. ANTENNA REQUIREMENTS

APPLICABLE REQUIREMENTS

Please refer to FCC §15.203

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 unigue 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 a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

Please refer to FCC 8§15.247(b)(4)

The conducted output power limit specified in paragraph (b) of this section is based on the use
of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of
this section, if transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values in
paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

RESULTS

Complies
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Appendix A: 6dB DTS Bandwidth

Test Result
Test Mode Antenna | Channel DTS BW [MHz] FL[MHZz] FH[MHz] LimitfMHz] Verdict
2412 10.160 2406.920 2417.080 0.5 PASS
2442 10.120 2436.920 2447.040 0.5 PASS
11B Ant2 2462 10.160 2456.920 2467.080 0.5 PASS
2467 10.160 2461.920 2472.080 0.5 PASS
2472 10.160 2466.920 2477.080 0.5 PASS
2412 16.400 2403.800 2420.200 0.5 PASS
2442 16.400 2433.800 2450.200 0.5 PASS
11G Ant2 2462 16.440 2453.760 2470.200 0.5 PASS
2467 16.400 2458.800 2475.200 0.5 PASS
2472 16.440 2463.760 2480.200 0.5 PASS
Antl 2412 17.640 2403.200 2420.840 0.5 PASS
Ant2 2412 17.640 2403.200 2420.840 0.5 PASS
Antl 2442 17.680 2433.160 2450.840 0.5 PASS
Ant2 2442 17.600 2433.200 2450.800 0.5 PASS
Antl 2462 17.640 2453.200 2470.840 0.5 PASS
1IN2OMIMO ™45 2462 17.640 2453.200 2470.840 0.5 PASS
Antl 2467 17.640 2458.200 2475.840 0.5 PASS
Ant2 2467 17.640 2458.200 2475.840 0.5 PASS
Antl 2472 17.640 2463.200 2480.840 0.5 PASS
Ant2 2472 17.640 2463.200 2480.840 0.5 PASS
Antl 2422 36.480 2403.760 2440.240 0.5 PASS
Ant2 2422 36.400 2403.840 2440.240 0.5 PASS
Antl 2442 36.480 2423.760 2460.240 0.5 PASS
Ant2 2442 36.240 2424.000 2460.240 0.5 PASS
Antl 2452 36.400 2433.840 2470.240 0.5 PASS
1IN4OMIMO ™—4h 2452 36.160 2434.080 2470.240 0.5 PASS
Antl 2457 36.480 2438.760 2475.240 0.5 PASS
Ant2 2457 36.480 2438.760 2475.240 0.5 PASS
Antl 2462 36.480 2443.760 2480.240 0.5 PASS
Ant2 2462 36.080 2444.160 2480.240 0.5 PASS
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
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Test Graphs

11B_Ant2 2412
| Keysight Spectrum Analyzer - Swept SA E‘ig’l
RL RF 50 DC ALIGN AUTI 09:45:23 AM Jul 13, E
enter Freq 2.412000000 GHz i #Avg Type: RMS W[5 3356 requency
NFE— PNO:Wide == Trig: FreeRun AvglHold: 1001100 TR
IFGain:Low #Atten: 30dB DeT)
TR Auto Tune|
AMKr3 -
Ref Offset 19.79 dB AMkr3 10 1‘1 N ez
10 dgiciv__Ref 20.00 dBm 0.474 dB
Log )
o | K ) = CenterFreq
s i 2.412000000 GHz
A
B StartFreq
2392000000 GHz|
StopFreq
) 2432000000 GHz|
i
Center 2.41200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
[Wkr] WooE TR e] 1] FONCTIONWDTH] _ FUNCT] = e Man
1N 1 2.406 82 GHz 2261 dBm
2 N 1 2411 00 GHz 9763 dBm
a1 PR 1016 MHz (A)  0.474dB FreqOffset|}
4 F 241200 GHz 41199 dBm OHz
5 E
[
7
8 Scale Type
9
10 u !
1 e Lin
ise saus
11B_Ant2 2442
| Keysight Spectrurm Arsiyzer - Swept SA' [=EE|
RL RF 5092 DC INT| ALIGN AUTD 10:12:49 AM Jul 13, 2020 F
enter Freq 2.442000000 GHz ] #Avg Type: RMS aCE[1234586 requency
WFE PNO-Wide = Trig: FreeRun Avg|Hold: 100100 s
IFGain:Low #Atten: 30 dB oeT]
P 5 Auto Tune
A kr3 2 —
Ref Offset 1979 dB AMkr3 10.12 MHz
10 dgieiv__Ref 20.00 dBm 0.629 dB
Log ¥
" v ¢ 5 Center Freq
2.442000000 GHz|
B StartFreq
2.422000000 GHz|
Stop Freq
- 2.462000000 GHz|
i
Center 2.44200 GHz ‘Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
[eood sl ———~ ] S T - | Man
1N 1 2436 92 GHz 4019 dBm
2 N 1 2443 00 GHz 10982 dBm
A i 1042MHz (A)  0.629dB FreqOffset|}
4 0Hz
§ =
6
7
8 Scale Type
9
10 W
1 _ees Lin|
sa sTamus

11B_Ant2_2462

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4789547060-9

Page 201 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC 0 10:16:27 AM Jul 13, 2020 Frequenc
enter Freq 2.462000000 GHz . #Avg Type: RMS TRace] quency
N PNO:Wide == Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30 dB oeT]
= = Auto Tune|
AMKr3 1H
Ref Offset 19.79 d8 AMKkr3 10.16 MHz
10 ¢Eiiv__Ref 20.00 dBm -1.548 dB
Log Y
2 b I é = CenterFreq
2.462000000 GH|
B StartFreq
2.442000000 GHz|
Stop Freq
- 2.482000000 GHz|
A
Center 2.46200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
] FnCTOw WO T [ute Men
1 2.456 92 GHz 3,650 dBm
2 N i 2461 00 GHz 10.665 dBm
a1 L] 1016 MHz (A)  1.548dB FreqOffset|]
4 0 Hz|
5 E
[
7
8 Scale Type
9
8 e w
MSG STATUS
11B_Ant2 2467
| Keysioht Spectrum Analyzer - Swegt SA E‘i‘g’l
RL RF 50Q DC ALT AUTO 10:20:36 AM Jul 13, 2020 Frequenc
enter Freq 2.467000000 GHz . #Avg Type: RMS W[5 3356 quency
NFE— PNO:Wide == Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30dB DeT)
T Auto Tune|
AMkr3 aH
Ref Offset 19.79 dB AMkr3 C, 16 MHz
10 dBidiv__ Ref 20.00 dBm -2.409 dB
Log VIR
n O Y 4 - CenterFreq
: 2467000000 GHz|
StartFreq
2.447000000 GHZ|
StopFreq
) 2.487000000 GHz|
i
Center 2.46700 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
|Auto Man
1 2461 82 GHz 1.746 dBm
1 2.465 00 GHz 7.846 dBm
L] 1016 MHz (A)  -2.409dB FreqOffset|}
L 0Hz|
Scale Type
~ Jeos Lin
ise saus

11B_Ant2_2472

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4789547060-9

Page 202 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC ALIGN AUTO
enter Freq 2.472000000 GHz ] . #Avg Type: RMS Frequency
NE — PNO-Wige = Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB
7 = Auto Tune|
AMKr3 aH
Ref Offset 19.79 dB AMKkr3 10.16 MHz
10 ¢Bidiv__Ref 20.00 dBm -2.165 dB
Log Y
0.0 :: CenterFreq
0 L§ =l | 2472000000 GHz
i StartFreq
2452000000 GHz
Stop Freq
B 2.492000000 GHz
"
Center 2.47200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
JAuto Man
S i VIDTH! FUNCTI c
2.466 82 GHz -1.357 dBm
247000 GHz 5.162dBm
10.16MHz (A)  -2.165dB FreqOffset||
i 0 Hz|
Scale Type|
~ Jeos Lin
MSG STATUS
11G_Ant2 2412
| Keysioht Spectrum Analyzer - Swegt SA E‘i‘g’l
RL RF 50 DC ALIGN AUTO
enter Freq 2.412000000 GHz | . #Avg Type: RMS . 5 Frequency
NE  PNO-Wige == Trig: FreeRun AvglHold: 1001100 e
IFGain:Low #Aten: 30 dB oeTlPPPPRP
— Auto Tune|
AMKr3 ) MH
Ref Offset9.79 dB AMkr3 16 -1» MHz
10 dBidiv__ Ref 20.00 dBm .244 dB
Log Y
" CenterFreq
y 2.412000000 GHz,
i StartFreq
i 2392000000 GHz
StopFreq
B 2432000000 GHz
"
Center 2.41200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz|
= e BT [ Man
i 2.403 80 GHz -11.017 dBm
2 N i 2407 00 GHz 4210 dBm
a1 1 1640MHz ()  D244dB FreqOffset)
4 0 Hz]
5 =
6
7
8 Scale Type|
9
10 - )
1 _ | Lin
sc sTaTUs

11G_Ant2_2442

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.

FORM No: 10-SL-F0088



REPORT NO.: 4789547060-9

Page 203 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC ALIGN AUTO 01:07:42 PMJul E
enter Freq 2.442000000 GHz . #Avg Type: RMS . requency
N PNO:Wide == Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30 dB oeT]
= r Auto Tune|
AMKr3 40 MH
Ref Offset 9.79 dB AMkr3 16 '1"5'1‘1 Z
10 ¢Eiiv__Ref 20.00 dBm -0.653 dB
Log Y
00 O CenterFreq
§ —{| 2442000000 GHz
B } StartFreq
¥ 2422000000 GHz
StopFreq
- 2462000000 GHz
i
Center 2.44200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
JAuto Man
S i VIDTH! FUNCTI c
2433 80 GHz -7.406 dBm
2443 24 GHz 0,670 dBm
1640 MHz (A) 0653 dB FreqOffset|]
i 0 Hz|
Scale Type
~ Jeos Lin
MSG STATUS
11G_Ant2 2462
[ Kersight Spectrum Ansiyzer - Swept 54 |
RL RF 50 DC ALIGN AUTO
enter Freq 2.462000000 GHz . #Avg Type: RMS . 5 Frequency
NFE— PNO:Wide == Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30dB DeT)
s Auto Tune
AMkr3 aH
Ref Offset9.79 dB AMkrs 16.44 MHz
10 dgiciv__Ref 20.00 dBm 0.583 dB
Log Y
n CenterFreq
2462000000 GHz
h) T &
B StartFreq
2442000000 GHz
StopFreq
) 2482000000 GHz
i
Center 2.46200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
SC FUNCTION WIDTH FUNCTION VALUE | puto Man
1 245376GHz  -12.713dBm
2 N 1 2466 96 GHz 5.441dBm
a1 L] 1644 MHz (A)  0.583dB FreqOffset|}
4 0Hz
5 E
6
7
8 Scale Type
9
10 i i
1 ~feee Lin
hisa sTaTus

11G_Ant2_2467

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.

FORM No: 10-SL-F0088



REPORT NO.: 4789547060-9
Page 204 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC ALT r
enter Freq 2.467000000 GHz . #Avg Type: RMS . Frequency
NE— PNO:Wide == Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30 dB oeT]
= r Auto Tune|
AMKr3 40 MH
Ref Offset9.79 dB AMKr3 16.40 MHz
10 ¢Eiiv__Ref 20.00 dBm -0.871dB
Log Y
00 CenterFreq
2467000000 GHz
&
ra s
B StartFreq
2447000000 GHz
i Stop Freq|
o 2487000000 GHz
i
Center 246700 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
JAuto Man
S i VIDTH! FUNCTI c
245880GHz  -14.254 dBm
2462 00 GHz 7477 dBm
1640 MHz (A)  0.871dB FreqOffset|]
i 0 Hz|
Scale Type
~ Jeos Lin
MSG STATUS
11G_Ant2 2472
| Keysioht Spectrum Analyzer - Swegt SA E‘i‘g’l
RL RF 50 DC ALIGN AUTO 01:24:20 PMJul E
enter Freq 2.472000000 GHz . #Avg Type: RMS . 5 requency
NE  PNO:Wide == Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30dB DeT)
s Auto Tune
AMkr3 aH
Ref Offset9.79 dB AMkr3 16 '1;"5' MHz
10 dgiciv__Ref 20.00 dBm .251 dB
Log Y
n CenterFreq
2472000000 GHz
B Yy A StartFreq|
v 2452000000 GHz
StopFreq
) 2492000000 GHz
i
Center 2.47200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
SC FUNCTION WIDTH FUNCTION VALUE | puto Man
1 246376GHz  -33661dBm
2 N 1 247324GHz  -26.965dBm
a1 L] 1644 MHz (A)  0.251dB FreqOffset|}
4 0Hz
5 E
6
7
8 Scale Type
9
10 i i
1 e Lin
hisa sTaTus

11IN20MIMO_Antl_2412

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



REPORT NO.: 4789547060-9

Page 205 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC ALIGN AUTO 10:55:45 AM Jul 13, 2020
] #Avg Type: RMS Trace] Frequency
: Trig: Free Run AvglHold: 1001100 Tree
el S
e Auto Tune|
AMKr3 17 1H
Ref Offset 19.79 d8 AMKr3 17 3_"5' MHz
10 ¢Eiiv__Ref 20.00 dBm 0.254 dB
Log Y
00 CenterFreq
4 $ 2.412000000 GHz
B StartFreq
2392000000 GHz|
Stop Freq
- 2432000000 GHz|
A
Center 2.41200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
JAuto Man
S i VIDTH! FUNCTI c
240320 GHz 4.016 dBm
2417 00 GHz 2792 dBm
17.64MHz (A)  0.254dB FreqOffset|]
i 0Hz|
Scale Type
~ Jeos Lin
MSG STATUS
11IN20MIMO_Ant2 2412
| Keysioht Spectrum Analyzer - Swegt SA E‘i‘g’l
RL RF 50 DC ALIGN AUTO 11:00:30 AM Jul 13, 2020 E
enter Freq 2.412000000 GHz . #Avg Type: RMS W[5 3356 requency
NFE— PNO:Wide == Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30dB DeT)
=7 Auto Tune|
AMkr2 17 aH
Ref Offset 19.79 dB AMkrs 17.64 N Z
10 dBidiv__ Ref 20.00 dBm 0.032 dB
Log Y
n CenterFreq
§ || 2412000000 GHz
B | StartFreq
2392000000 GHz|
StopFreq
) 2432000000 GHz|
i
Center 2.41200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
= x ] N T - | Man
1 240320 GHz 4758 dBm
2 N 1 2405 76 GHz 2.547 dBm
a1 L] 17.64MHz (4)  0.032dB FreqOffset|}
4 0Hz
5 E
[
7
8 Scale Type
9
10 u !
1 e Lin
ise saus

11IN20MIMO_Antl_2442

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



REPORT NO.: 4789547060-9

Page 206 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC ALIGN AUTO 12:24:47 PMJul £
enter Freq 2.442000000 GHz ] . #Avg Type: RMS ; requency
NE — PNO-Wige = Trig: FreeRun AvglHold: 1001100 !
IFGain:Low #Atten: 30 dB oerlP PPPPP
T En Auto Tune|
AMkr2 17 68 MH
Ref Offset 19.79 dB AMkr3 17 o MHz
10 ¢Bidiv__Ref 20.00 dBm 0.935 dB
Log Y
0.0 CenterFreq
oS 4 zof | 2.442000000 GHz
i StartFreq
2.422000000 GHz
Stop Freq
B 2462000000 GHz
"
Center 2.44200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
JAuto Man
S i VIDTH! FUNCTI c
243316 GHz -2.722 dBm
2437 00 GHz 4341 dBm
17.68MHz (A)  0.935dB FreqOffset||
i 0 Hz|
Scale Type|
~ Jeos Lin
MSG STATUS
11IN20MIMO_Ant2 2442
| Keysioht Spectrum Analyzer - Swegt SA E‘i‘g’l
RL RF 50 DC ALIGN AUTO
enter Freq 2.442000000 GHz | . #Avg Type: RMS . 5 Frequency
NE  PNO-Wige == Trig: FreeRun AvglHold: 1001100 !
IFGain:Low #Aten: 30 dB oerlP PPPPP
e Auto Tune|
AMKr3 17.60 MH
Ref Offset 19.79 dB AMkr3 17.60 MHz
10 dBidiv__ Ref 20.00 dBm .576 dB
Log Y
B
o " CenterFreq
0 L] =} | 2442000000 GHz
i 1 StartFreq
2.422000000 GHz
StopFreq
) 2462000000 GHz
"
Center 2.44200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz|
S S S N T - | Man
i 243320 GHz -1.982 dBm
2 N 2444 52 GHz 5766 dBm
a1 f (A 17.60 MHz (&) 1.576 dB FreqOffset|
H | OHz
g =
7
8 Scale Type|
9
1 s Ln
sc sTaTUs

11IN20MIMO_Antl_2462

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4789547060-9

Page 207 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC AL uTO
enter Freq 2.462000000 GHz | . 2Aug Type: RMS . Frequency
NE — PNO-Wige = Trig: FreeRun AvglHold: 1001100 T
IFGain:Low #Atten: 30 dB oeT]
AMALrR 17 B ™ Auto Tune|
Ref Offset 19.79 d8 AMkr3 17.64 MHz
10 ¢Bidiv__Ref 20.00 dBm -0.069 dB
Log Y
- CenterFreq
————— = | 2462000000 GHz
¢ $
: StartFreq
2.442000000 GHz
Stop Freq
B 2482000000 GHz,
"
Center 2.46200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
JAuto Man
S i VIDTH! FUNCTI c
2453 20 GHz -1.168 dBm
2467 00 GHz 6537 dBm
17.64MHz (A)  -0.089dB FreqOffset||
i 0 Hz|
Scale Type|
~ Jeos Lin
MSG STATUS
11IN20MIMO_Ant2 2462
| Keysight Spectnum Analyzrr - Swept S [N
RL RF 50 DC ALIGN AUTO
enter Freq 2.462000000 GHz | . 2Avg Type: RMS A 5 Frequency
NE  PNO-Wige == Trig: FreeRun AvglHold: 1001100 e
IFGain:Low #Aten: 30 dB oeTlPPPPRP
— Auto Tune|
AMKr2 17 aH
Ref Offset 19.79 dB AMkr3 17.64 MHz
10 dBidiv__ Ref 20.00 dBm 0.571 dB
Log Y
= CenterFreq|
§ | 2462000000 6Hz
§ StartFreq
2.442000000 GHz
StopFreq
o 2482000000 GHz,
"
Center 2.46200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz|
= FUNCTION WIDTH FUNCTION VALUE i puto Man
i 2453 20 GHz -4.968 dBm
2 N i 2457 00 GHz 2535 dBm
a1 1 17.64 MHz (B) 0.571 dB FreqOffset)
4 0Hz
5 =
6
7
8 Scale Type|
9
10 - )
1" e Lin
sc sTaTUs

11IN20MIMO_Antl_2467

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4789547060-9

Page 208 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC ALT uTO
enter Freq 2.467000000 GHz | . #Avg Type: RMS . Frequency
NE — PNO-Wige = Trig: FreeRun AvglHold: 1001100 !
IFGain:Low #Atten: 30 dB oerlP PPPPP
e Auto Tune|
AMkr3 17 IH
Ref Offset 19.79 B AMkr3 17 3;‘5'[1 Z
10 ¢Bidiv__Ref 20.00 dBm 0.257 dB
Log Y
0.0 CenterFreq
g § ==l | 2467000000 GHz
: | StartFreq
2.447000000 GHz
Stop Freq
o 2487000000 GHz
"
Center 2.46700 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
JAuto Man
S i VIDTH! FUNCTI c
2.458 20 GHz -3.742 dBm
2460 76 GHz 4210dBm
17.64MHz (A)  0.267 dB FreqOffset||
i 0 Hz|
Scale Type|
~ Jeos Lin
MSG STATUS
11IN20MIMO_Ant2 2467
| Keysight Spectnum Analyzrr - Swept S [N
RL RF 50 DC ALIGN AUTO
enter Freq 2.467000000 GHz | . #Avg Type: RMS — 5 Frequency
NE  PNO-Wige == Trig: FreeRun AvglHold: 1001100 !
IFGain:Low #Aten: 30 dB oeTlPPPPRP
— Auto Tune|
AMKr2 17 aH
Ref Offset 19.79 dB AMkr3 17.64 MHz
10 dBidiv__ Ref 20.00 dBm 0.189 dB
Log Y
" CenterFreq
5 ) —| 2467000000 GHz
i StartFreq
2.447000000 GHz
StopFreq
) 2487000000 GHz
"
Center 2.46700 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz|
= e BT [ Man
i 2458 20 GHz -8.378 dBm
2 N i 246076 GHz -0.457 dBm
a1 1 17.64 MHz (B) 0.189 dB FreqOffset)
4 OHz
5 =
6
7
8 Scale Type|
9
10 - )
1 L Lin
sc sTaTUs

11IN20MIMO_Antl_2472

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.

FORM No: 10-SL-F0088



REPORT NO.: 4789547060-9
Page 209 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC AL 4
enter Freq 2.472000000 GHz | . #Avg Type: RMS . Frequency
NE — PNO-Wide = Trig: FreeRun AvglHold: 1001100 e
IFGain:Low #Atten: 10dB oerlP PPPPP
e Auto Tune|
AMkr3 17 IH
Ref Offset 19.79 dB AMkr3 17 31{ MHz
10 dBiciv__Ref 0.00 dBm -0.305 dB
Log Y
0.0 5 CenterFreq
2 { ‘g | 2472000000 64z
| StartFreq
2452000000 GHz
Stop Freq
2.492000000 GHz
"
Center 2.47200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz,
JAuto Man
S i VIDTH! FUNCTI c
2.463 20 GHz -26.655 dBm
247952 GHz -18.345 dBm
17.64MHz ()  -0.305dB FreqOffset||
i 0 Hz|
Scale Type|
~ Jeos Lin
MSG STATUS
11IN20MIMO_Ant2 2472
| Keysioht Spectrum Analyzer - Swegt SA E‘i‘g’l
RL RF 50 DC ALIGN AUTO
enter Freq 2.472000000 GHz | . #Avg Type: RMS . 5 Frequency
NE PNO-Wige = Trig: FreeRun AvglHold: 1001100 e
IFGain:Low #Aten: 10dB oeTlPPPPRP
— Auto Tune|
AMKr2 17 aH
Ref Offset 19.79 dB AMkrs 17.64 MHz
10 dBidiv__Ref 0.00 dBm .232
Log Y
o 0 CenterFreq
2 T . ) | 2472000000 GHz,
: StartFreq
i 2.452000000 GHz
StopFreq
2.492000000 GHz
"
Center 2.47200 GHz Span 40.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz|
| FUNCTION WIDTH FUNCTION VALUE |8 puto Man
i 2463 20 GHz -26.695 dBm
2 N i 247452 GHz -19.493 dBm
a1 1 17.64 MHz (&) 0.232dB FreqOffset)
4 0 Hz]
5 E
6
7
8 Scale Type|
9
10 - )
1" _ | Lin
sc sTaTUs

11IN4OMIMO_Antl_2422

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



REPORT NO.: 4789547060-9
Page 210 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC AL 4
enter Freq 2.422000000 GHz | . #Avg Type: RMS . Frequency
NE  PNO:Fast o= Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30 dB oeT]
2E AR Auto Tune|
AMkr3 36.48 MH
Ref Offset 19.79 dB AMkr3 ~§ 48 MHz
10 dBidiv__ Ref 20.00 dBm )
Log Y
0.0 CenterFreq
2422000000 GHz
0! ¢ -
: StartFreq
2.382000000 GHz
Stop Freq
B 2462000000 GHz
"
Center 2.42200 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
JAuto Man
i VIDTH! FUNCTI c
240376 GHz -11.410 dBm
242576 GHz -2.939 dBm
3648MHz (4)  1.131dB FreqOffset||
i 0 Hz|
Scale Type|
~ Jeos Lin
MSG STATUS
11N40MIMO_Ant2 2422
| Keysioht Spectrum Analyzer - Swegt SA E‘i‘g’l
RL RF 50 DC ALIGN AUTO
enter Freq 2.422000000 GHz | . #Avg Type: RMS — 5 Frequency
NE  PNO:Fast == Trig: FreeRun AvglHold: 1001100 !
IFGain:Low #Aten: 30 dB oeTlPPPPRP
T Auto Tune|
AMKr3 36.40 MH
Ref Offset 19.79 d8 AMkr3 36.40 MHz
10 dBidiv__ Ref 20.00 dBm -1.291d
Log Y
" . CenterFreq
3 2.422000000 GHz
& .
i ! StartFreq
2382000000 GHz
StopFreq
o 2462000000 GHz
"
Center 2.42200 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
S S S N T - | Man
i 2403 84 GHz -8.577 dBm
2 N 243072 GHz -3.400 dBm
a1 1 3640MHz (A)  -1.291dB FreqOffset)
4 OHz
5 =
6
7
8 Scale Type|
9
10 - )
1 L Lin
sc sTaTUs

11IN4OMIMO_Antl_2442

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



REPORT NO.: 4789547060-9
Page 211 of 316

e Keysight Spectrum Analyzer - Swept S& [=l= sl
RL RF 50Q DC ALT uTO
enter Freq 2.442000000 GHz ] . #Avg Type: RMS ; Frequency
NFE PNO: Fast —— Trig: FreeRun Avg|Hold: 100100 ™ ,‘
IFGain:Low #Atten: 30 dB oerlP PPPPP
Ref Offset 19.79 dB AMkr3 36.48 MHz Auto Tune
10 ¢Bidiv__Ref 20.00 dBm .038 dB
Log Y
- I CenterFreq
3 & 1| 2442000000 GHz
i StartFreq
; 2.402000000 GHz
Stop Freq
L 2482000000 GHz,
"
Center 2.44200 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
JAuto Man
E VIDTH! FUNCTI c
242376 GHz -8.848 dBm
2453 28 GHz -0.087 dBm
36.48 MHz (4) 1.038 dB FreqOffset||
i 0 Hz|
Scale Type|
~ Jeos Lin
MSG STATUS
11N40MIMO_Ant2 2442
[ Keysight Spectrum Analyzer - Swept SA eS|
RL RF 50 DC ALIGN AUTO
enter Freq 2.442000000 GHz ] . #Avg Type: RMS A 5 Frequency
NE  PNO:Fast == Trig: FreeRun AvglHold: 1001100 e
IFGain:Low #Aten: 30 dB oerlP PPPPP
Ref Offset 19.79 dB Aliers 36.24 Wz AutoTune
10 dBidiv__ Ref 20.00 dBm -0.902 dB
Log Y
o { CenterFreq
B ———1| 2442000000 GHz
i StartFreq
! 2.402000000 GHz
StopFreq
) 2482000000 GHz,
"
Center 2.44200 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
0 S S A Mo o Mol - | Man
i 2424 00 GHz -7.016 dBm
2 N i 244576 GHz -0.253 dBm
a1 i 3624MHz (A)  -0.902dB FreqOffset||
H | 0Hz
s =
7
8 Scale Type|
9
1 s Ln
sc sTaTUs

11IN4OMIMO_Antl_2452

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



REPORT NO.: 4789547060-9
Page 212 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC ALIGN AUTO 02:17:55 PMJul £
enter Freq 2.452000000 GHz | . #Avg Type: RMS . requency
NE  PNO:Fast o= Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30 dB oeT]
26 AN Auto Tune|
AMkr3 36.40 MH
Ref Offset 19.79 dB AMkr3 vsl '1;- MHz
10 ¢Bidiv__Ref 20.00 dBm -1.341 dB
Log Y
- A CenterFreq
4 2452000000 GHz
) $ .
: StartFreq
2.412000000 GHz
Stop Freq
B 2.492000000 GHz
"
Center 2.45200 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
JAuto Man
S i VIDTH! FUNCTI c
2433 84 GHz -7.874dBm
2457 04 GHz -1.813 dBm
3640MHz () -1.341dB FreqOffset||
i 0 Hz|
Scale Type|
~ Jeos Lin
MSG STATUS
11N40MIMO_Ant2 2452
| Keysioht Spectrum Analyzer - Swegt SA E‘i‘g’l
RL RF 50 DC ALIGN AUTO
enter Freq 2.452000000 GHz | . #Avg Type: RMS . 5 Frequency
NE  PNO:Fast == Trig: FreeRun AvglHold: 1001100 s
IFGain:Low #Atten: 30dB DeT)
TR Auto Tune|
AMKrs 3 VIH
Ref Offset 19.79 dB AMkr3 36.16 MHz
10 dBidiv Ref 20.00 dBm -1.9064
Log Y
" CenterFreq
2452000000 GHz,
¥ b 5
i StartFreq
2.412000000 GHz
StopFreq
) 2.492000000 GHz
"
Center 2.45200 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
= e BT [ Man
i 2434 08 GHz -8.453 dBm
2 N i 245576 GHz 2291 dBm
a1 1 3616 MHz (A)  -1.582dB FreqOffset)
4 0 Hz]
5 =
6
7
8 Scale Type|
9
10 - )
1 L Lin
sc sTaTUs

11IN4OMIMO_Antl_2457

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4789547060-9
Page 213 of 316

| Keysight Spectrum Analyzer - Swept SA @‘i‘\g’l
RL RF 50Q DC AL uTO
enter Freq 2.457000000 GHz | . #Avg Type: RMS . Frequency
NE  PNO:Fast o= Trig: FreeRun AvglHold: 1001100 !
IFGain:Low #Atten: 30 dB oerlP PPPPP
Ref Offset 19.79 dB AMkr3 36.48 MHz AutoTune
10 ¢Bidiv__Ref 20.00 dBm 0.616 dB
Log Y
0.0 CenterFreq
5 0 & ———— || 2457000000 GHz
i StartFreq
2.417000000 GHz
Stop Freq
B 2497000000 GHz,
"
Center 2.45700 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
JAuto Man
S i VIDTH! FUNCTI c
243876 GHz -9.061 dBm
2469 56 GHz -0.778 dBm
3648MHz (A)  0616dB FreqOffset||
i 0 Hz|
Scale Type|
~ Jeos Lin
MSG STATUS
11N40MIMO_Ant2 2457
il R — ==l
enter Freq 2.457000000 GHz | . #Avg Type: RMS . 5 Frequency
NE  PNO:Fast == Trig: FreeRun AvglHold: 1001100 !
IFGain:Low #Aten: 30 dB oeTlPPPPRP
Ref Offset 19.79 dB AMkr3 36.48 MHz Auto Tune
10 dBidiv__ Ref 20.00 dBm 0.519 dB
Log Y
" CenterFreq
5 a 2457000000 GHz
i StartFreq
2.417000000 GHz
StopFreq
) 2497000000 GHz,
"
Center 245700 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
S S S N T - | Man
i 243876 GHz -12.480 dBm
2 N i 246076 GHz 4732 dBm
a1 1 36.48 MHz (A) 0.519dB FreqOffset)
H | OHz
g =
7
8 Scale Type|
9
1 s Ln
sc sTaTUs

11IN4OMIMO_Antl_2462

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0088

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4789547060-9

Page 214 of 316

e Keysight Spectrum Analyzer - Swept S& [=l= sl
RL RF 50Q DC ALIGN AUTO
enter Freq 2.462000000 GHz | . #Avg Type: RMS . Frequency
NE  PNO:Fast o= Trig: FreeRun AvglHold: 1001100 T M
IFGain:Low #Atten: 30 dB oeT]
AMk 12 MK Auto Tune|
Ref Offset 19.79 dB AMkr3 36.48 MHz
10 ¢Bidiv__Ref 20.00 dBm 0.814 dB
Log Y
0.0 CenterFreq
2462000000 GHz
Y
A
5 , £
- StartFreq
2.422000000 GHz
¥
Stop Freq
B 25502000000 GHz
"
Center 2.46200 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
JAuto Man
s F MDTH] __FUNCT : B
244376 GHz -16.982 dBm
2459 52 GHz -8.770 dBm
36.48 MHz (A) 0814dB FreqOffset||
i 0 Hz|
Scale Type|
o Lin
MSG STATUS
11N40MIMO_Ant2 2462
| Keysight Spectnum Analyzrr - Swept S [N
RL RF 50 DC
enter Freq 2.462000000 GHz | . #Avg Type: . 5 Frequency
NE  PNO:Fast == Trig: FreeRun AvglHold: 1001100 T
IFGain:Low #Atten: 30dB DeT)
= Auto Tune|
AMKr3 36.08 MH
Ref Offset 19.79 dB AMkr3 36.0 s _M Z
10 dBidiv__ Ref 20.00 dBm -0.690 dB
Log Y
" CenterFreq
- 2462000000 GHz
i i StartFreq
2.422000000 GHz
StopFreq
) 25502000000 GHz
"
Center 2.46200 GHz Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|
| FUNCTION WIDTH FUNCTION VALUE |8 puto Man
i 244416 GHz -18.615 dBm
2 N i 2477 04 GHz -12.400 dBm
a1 1 36.08MHz (A)  -0.690dB FreqOffset)
4 OHz
5 E
6
7
8 Scale Type|
9
10 - )
1 _ |teg Lin
sc sTaTUs

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.

FORM No: 10-SL-F0088



REPORT NO.: 4789547060-9
Page 215 of 316

Appendix B: Occupied Channel Bandwidth

Test Result
Test Mode Antenna | Channel OCB [MHz] FL[MHZz] FH[MHz] LimitfMHz] Verdict
Antl 2412 13.862 2405.080 2418.942 PASS
Ant2 2412 13.782 2405.122 2418.904 PASS
Antl 2442 14.213 2434.904 2449.117 PASS
Ant2 2442 13.835 2435.066 2448.901 PASS
11B Antl 2462 13.914 2455.003 2468.917 PASS
Ant2 2462 13.750 2455.123 2468.873 PASS
Antl 2467 13.851 2460.040 2473.891 PASS
Ant2 2467 13.718 2460.137 2473.855 PASS
Antl 2472 13.508 2465.215 2478.723 PASS
Ant2 2472 13.493 2465.259 2478.752 PASS
Antl 2412 17.293 2403.336 2420.629 PASS
Ant2 2412 17.147 2403.411 2420.558 PASS
Antl 2442 18.163 2432.864 2451.027 PASS
Ant2 2442 17.225 2433.345 2450.570 PASS
11G Antl 2462 17.296 2453.321 2470.617 PASS
Ant2 2462 17.244 2453.363 2470.607 PASS
Antl 2467 17.199 2458.355 2475.554 PASS
Ant2 2467 17.190 2458.398 2475.588 PASS
Antl 2472 18.500 2462.771 2481.271 PASS
Ant2 2472 18.528 2462.892 2481.420 PASS
Antl 2412 18.259 2402.902 2421.161 PASS
Ant2 2412 18.251 2402.922 2421.173 PASS
Antl 2442 18.209 2432.925 2451.134 PASS
Ant2 2442 18.286 2432.886 2451.172 PASS
Antl 2462 18.319 2452.874 2471.193 PASS
1IN20MIMO Ant2 2462 18.242 2452.927 2471.169 PASS
Antl 2467 18.222 2457.904 2476.126 PASS
Ant2 2467 18.235 2457.945 2476.180 PASS
Antl 2472 18.295 2462.899 2481.194 PASS
Ant2 2472 18.352 2462.888 2481.240 PASS
Antl 2422 36.627 2403.779 2440.406 PASS
Ant2 2422 36.623 2403.740 2440.363 PASS
Antl 2442 36.580 2423.792 2460.372 PASS
Ant2 2442 36.592 2423.833 2460.425 PASS
Antl 2452 36.567 2433.804 2470.371 PASS
1IN4OMIMO ™—4n 2452 36.534 2433.815 2470.349 PASS
Antl 2457 36.589 2438.795 2475.384 PASS
Ant2 2457 36.670 2438.730 2475.400 PASS
Antl 2462 36.606 2443.784 2480.390 PASS
Ant2 2462 36.868 2443.686 2480.554 PASS
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Test Graphs

11B_Antl 2412

[ Keysight Spectrum Anslyzer - Occupied BW [N
RL RF 50Q DC SENSE:INT]| ALIGN AUTO 04:38:38 PMJul 03, 2020
ICenter Freq 2.412000000 GHz | Center Freq: 2412000000 GHz Radio Std: None Frequency
= Trig: FreeRun AvgHold: 1001100
HFGainlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.41252 GHZ
Ref Offset 19.79 dB L
10 dBidiv Ref 20.00 dBm 9.9215 dBm
Log .
o CenterFreq
2.412000000 GHz|
Center 2.412 GHz Span 40 MHz CF Step
#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4.000000 MHZ,
|Auto Man
Occupied Bandwidth Total Power 21.9 dBm
13.862 MHz rreqonsel]
Transmit Freq Error 11.305kHz % of OBW Power  99.00 % 0k
x dB Bandwidth 17.45 MHz xdB -26.00 dB
s saus
11B_Ant2 2412
==

L_ Keysight Spectrum Analyzer - Occupied B

RL RF 5092 DC SENSE:INT| AL WTO 09:28:08 AM Jul 07, 2020
ICenter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
NFE —— Trig: FreeRun Avg|Hold: 1001100
#FGain:Low #Atten: 30 dB Radic Device: BTS
Mkr1 2.41248 GHz
Ref Offset 19.79 dB P
104gidiv Ref 20,00 dBm 0.479 dBm
Log ’
0.0 v CenterFreq
2.412000000 GHz|
Center 2.412 GHz Span 40 MHz CF Stel
#Res BW 430 kHz #VBW 1.5 MHz sweep 1ms|[ 000000 e
JAuto Man
Occupied Bandwidth Total Power 22.4dBm
13.782 MHz FreqOffset||
Transmit Freq Error 13.407 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 17.40 MHz xdB -26.00 dB
s sranus
11B Antl 2442
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o] rqggmtapmmmuym cmq—mu @‘i‘\g’l
RF ['4::15:1[|PHJJ\ 03,2020 Frequenc
Cenler Freq 2. 442000000 GHz Radio Std: None quency
—= Trig: Free Run ‘AvglHold: 1001100
#FGain chw #Atten: 30 dB Radio Device: BTS
Ref Offset 19.79 dB Mkr1 2.44052 GHz
10 dBicilv Ref 20.00 dBm 11.692 dBm
Log '
o - CenterFreq
2.442000000 GHz
Center 2.442 GHz Span 40 MHz CF Step
#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4000000 MHz
JAuto Man
Occupied Bandwidth Total Power 23.6 dBm
14.213 MHz F—
Transmit Freq Error 10920 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 17.68 MHz xdB -26.00 dB
MSG STATUS
11B Ant2 2442
foa] rqggmtapmmmurym ﬂmq)nlmlf E‘i‘g’l
E-INT]| ALIGN AUTO 09:31:08 AM Jul 07, 2020
Cemer Freq 2 442000000 GHz | Center Freq 2.442000000 GHz Radio Std: None Frequency
Trig: Free Run AvglHold: 1001100
AFGainlow  #Atten:30dB Radio Device: BTS
Ref Offset 19.79 dB Mkr1 2.44248 GHz
10 dBidiv Ref 20.00 dBm 345 dBm
Log '
o CenterFreq
2.442000000 GHz
Center 2.442 GHz Span 40 MHz CF Step
#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4.000000 MHZ,
|Auto Man
Occupied Bandwidth Total Power 23.4 dBm
13.835 MHz —
Transmit Freq Error ~ -16.225kHz % of OBW Power  99.00 % 0k
x dB Bandwidth 17.46 MHz x dB -26.00 dB
s starus

11B_Antl 2462
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| Keysight Spectrum Analyzer - Occupied BW. [=l= sl
RL RF 50Q DC DE':.IT:IS AM Jul 07, 2020 Frequenc
Center Freq 2.462000000 GHz . ; Radio Std: None quency
NE —— Trig: FreeRun AvglHold: 1001100
SFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.46348 GHz
Ref Offset 19.79 dB N
10cEidiv___ Ref 20.00 dBm 0.427 dBm
Log .
oo CenterFreq
2.462000000 GH|
Center 2.462 GHz Span 40 MHz CF Step
#Res BIW 430 kHz #VBW 1.5 MHz sweep 1ms|[ ;000000 itz
R R JAuto Man
Occupied Bandwidth Total Power 22.4 dBm
13.914 MHz Freq Offset||
Transmit Freq Error ~ -39.935kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 17.48 MHz xdB -26.00 dB
MSG STATUS
11B_Ant2 2462
| Keysioht Spectrum Analyzer - Occupied BW [N
RL RF 50Q DC SENSE:INT]| ALIGN AUTO 09:32:40 AM Jul 07, 2020
[Center Freq 2.462000000 GHz | Genter Freq: 2462000000 GHz Radio Std: None Frequency
Trig: Free Run AvglHeld: 1001100
#AFGain:Low #Atten: 30dB Radio Device: BTS
Ref Offset 19.79 dB Mkr1 2.46248 GHz
10 dBidiv Ref 20.00 dBm 1.563 dBm
Log '
oo CenterFreq
2.462000000 GHz|
Center 2.462 GHz Span 40 MHz CF Step
#Res BW 430 kHz #BW 1.5 MHz Sweep 1ms 4.000000 MHZ,
|Auto Man
Occupied Bandwidth Total Power 23.5 dBm
13.750 MHz FreqOffset||
Transmit Freq Error -2450kHz % of OBW Power  99.00 % 0k
x dB Bandwidth 17.38 MHz xdB -26.00 dB
s saus
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| Keysight Spectrum Analyzer - Occupied BW. [=l= sl
RL RF 50Q DC [‘E':.ZZ:SEI AM Jul 07, 2020 Frequenc
Center Freq 2.467000000 GHz . ; Radio Std: None quency
NFE —— Trig: FreeRun Avg|Hold: 1001100
SFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.46796 GHz
Ref Offset 19.79 dB s
10cEidiv___ Ref 20.00 dBm 8.1029 dBm
Log .
oo CenterFreq
2.467000000 GH|
Center 2.467 GHz Span 40 MHz CF Step)
#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4000000 M2
JAuto Man
Occupied Bandwidth Total Power 20.1 dBm
13.851 MHz Freq Offset||
Transmit Freq Error ~ -34.121kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 17.46 MHz xdB -26.00 dB
MSG STATUS
11B_Ant2 2467
| Keysioht Spectrum Analyzer - Occupied BW [N
RL RF 50Q DC SENSE:INT]| ALIGN AUTO 09:35:24 AM Jul 07, 2020
[Center Freq 2.467000000 GHz | Genter Freq: 2467000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 1001100
#AFGain:Low #Atten: 30dB Radio Device: BTS
Mkr1 2.46748 GHZ
Ref Offset 19.79 dB
10dEidiv_ Ref 20.00 dBm 8.6344 dBm
Log ‘
oo CenterFreq
2467000000 GHz|
Center 2.467 GHz Span 40 MHz CF Step)
#Res BW 430 kHz #BW 1.5 MHz Sweep 1ms 4.000000 MHZ,
|Auto Man
Occupied Bandwidth Total Power 20.6 dBm
13.718 MHz FreqOffset||
Transmit Freq Error -4.286kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 17.36 MHz xdB -26.00 dB
s saus
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| Keysight Spectrum Analyzer - Occupied BW. [=l= sl
RL RF 50Q DC 09:30:11 AM Jul 07, 2020 E
[Center Freq 2.472000000 GHz . ; Radio Std: None requency
NFE = Trig: FreeRun AvgHold: 1001100
SFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 19.79 dB Mkr1 2;1_
10 dBidiv Ref 20.00 dBm 9./
Log
= é CenterFreq
2.472000000 GH|
Center 2.472 GHz Span 40 MHz CF Step
#Res BIW 430 kHz #VBW 1.5 MHz sweep 1ms|[ ;000000 itz
R R JAuto Man
Occupied Bandwidth Total Power 17.7 dBm
13.508 MHz Freq Offset||
Transmit Freq Error ~ -30.557TkHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 17.21 MHz xdB -26.00 dB
MSG STATUS
11B_Ant2 2472
| Keysioht Spectrum Analyzer - Occupied BW [N
RL RF 50Q DC SENSE:INT]| ALIGN AUTO 09:37:00 AM Jul 07, 2020
Center Freq 2.472000000 GHz | Genter Freq: 2472000000 GHz Radio Std: None Frequency
Trig: Free Run AvgHold: 1001100
HFGainlow  #Atten: 30dB Radio Device: BTS
Mkr1 2.47248 GHZ
Ref Offset 19.79 dB
1Ln dBidiv Ref 20.00 dBm 5.5544 dBm
og
0.0 # CenterFreq
2.472000000 GHz|
Center 2.472 GHz Span 40 MHz CF Step
#Res BW 430 kHz #BW 1.5 MHz Sweep 1ms 4.000000 MHZ,
|Auto Man
Occupied Bandwidth Total Power 17.5 dBm
13.493 MHz FreqOffset||
Transmit Freq Error 5725kHz % of OBW Power  99.00 % 0k
x dB Bandwidth 17.12 MHz xdB -26.00 dB
s saus
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| Keysight Spectrum Analyzer - Occupied BW. [=l= sl
RL RF 50Q DC lE:lll:ﬁl AM Jul 07, 2020 Frequenc
Center Freq 2.412000000 GHz . ; Radio Std: None quency
NE —— Trig: FreeRun AvglHold: 1001100
SFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 19.79 dB
10 dBidiv Ref 20.00 dBm
Log .
oo CenterFreq
2.412000000 GH|
Center 2.412 GHz Span 40 MHz CF Step)
#Res BW 430 kHz #VBW 1.5 MHz Sweep 1ms 4000000 M2
R R JAuto Man
Occupied Bandwidth Total Power 22.2 dBm
17.293 MHz Freq Offset||
Transmit Freq Error ~ -17.934kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 24.97 MHz xdB -26.00 dB
MSG STATUS
11G_Ant2 2412
| Keysioht Spectrum Analyzer - Occupied BW [N
RL RF 50Q DC SENSE:INT]| AL IGN AUTO 10:22:10 AM Jul 07, 2020
[Center Freq 2.412000000 GHz | Genter Freq: 2412000000 GHz Radio Std: None Frequency
Trig: Free Run AvglHeld: 1001100
#AFGain:Low #Atten: 30dB Radio Device: BTS
Mkr1 2.41664 GHZ
Ref Offset 19.79 dB -
10dEidiv_ Ref 20.00 dBm 9.3516 dBm
Log .
oo CenterFreq
2.412000000 GHz|
Center 2.412 GHz Span 40 MHz CF Step)
#Res BW 430 kHz #BW 1.5 MHz Sweep 1ms 4.000000 MHZ,
|Auto Man
Occupied Bandwidth Total Power 22.9 dBm
17.147 MHz FreqOffset||
Transmit Freq Error ~ -15.253kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 25.04 MHz xdB -26.00 dB
s saus
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