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Maximum Power Spectral Density

Report No. 13004393S-E-R2
Test place Shonan EMC Lab. No.3 Shielded Room
Date September 27, 2019
Temperature / Humidity 26 deg. C/42 % RH
Engineer Kazuya Noda
Mode Tx, 11ac-20 (CDD), (serial no. B-5)
Chain 0+1 CDD Applied limit: 15.407, mobile and portable client device
Tested PSD (Conducted) PSD (e.i.r.p.)
Frequency Antenna Result | Limit | Margin Antenna Result | Limit | Margin
Chain 0 | Chain 1| Sum Chain 0 | Chain 1 Sum
[MHz] |[mW/MHZ]| [mW/MHz]| [mW/MHZ] [ [dBmMHZ]| [dBrvMHzZ][ - [dB] | [mW/MHZ]| [mW/MHz] | [mW/MHz] [ [dBm/MHZ]| [dBmvMHzZ)|  [dB]
5180 091 0.94 1.84 2.66[ 11.00 8.34 2.87 2.95 5.82 7.65 17.00 9.35

5220 0.93 1.05 1.98 2.96 11.00 8.04 2.93 3.31 6.24 7.95 17.00 9.05
5240 0.95 0.95 1.89 2.77 11.00 8.23 2.99 2.98 5.97 7.76 17.00 9.24
5260 0.96 1.03 1.99 3.00 11.00 8.00 3.04 3.25 6.29 7.99 17.00 9.01
5300 0.97 1.04 2.01 3.03 11.00 797 3.05 3.29 6.33 8.02 17.00 8.98
5320 0.92 1.07 1.99 3.00 11.00 8.00 291 3.38 6.29 7.99 17.00 9.01
5500 0.98 1.13 2.11 3.23 11.00 7.77 3.08 3.56 6.64 8.22 17.00 8.78
5580 1.07 1.12 2.19 3.40 11.00 7.60 3.39 3.52 6.90 8.39 17.00 8.61
5700 0.91 1.02 1.93 2.85 11.00 8.15 2.87 3.22 6.08 7.84 17.00 9.16
5720 0.94 1.00 1.94 2.87 11.00 8.13 2.95 3.16 6.11 7.86 17.00 9.14
5745 0.52 0.55 1.07 0.28 30.00( 29.72 1.64 1.73 337 527 36.00] 30.73
5785 0.39 0.57 0.96 -0.16 30.00f 30.16 1.25 1.80 3.04 4.83 36.001 31.17

5825 0.52 0.54 1.06 0.25 30.00] 29.75 1.63 1.72 3.34 5.24 36.00] 30.76
Chain 0 Chain 1
Tested Duty RBW PSD Cable | Atten. [Directional PSD Result PSD Cable | Atten. |Directional PSD Result
Frequency | Factor | Correction] Reading | Loss Loss Gain Cond. | e.ir.p. | Reading| Loss Loss Gain Cond. | eirp.
Factor

[MHz] [dB] [dB] [wBmMmHZ| [dB] [dB] [dBi] |tdBmMHz)| [dBmMHZ]|[dBmvMHz)|  [dB] [dB] [dBi] |[dBm/MHz][[dBmMHZ]
5180 0.00 0.00f -14.23 3.91 9.90 4.99 -0.42 4.57] -15.16 4.66 10.21 4.99 -0.29 4.70
5220 0.00 0.00] -14.15 3.92 9.91 4.99 -0.32 4.67| -14.67 4.67 10.21 4.99 0.21 5.20
5240 0.00 0.00f -14.07 3.93 9.91 4.99 -0.23 4.76| -15.14 4.69 10.21 4.99 -0.24 4.75
5260 0.00 0.00f -14.01 3.94 9.91 4.99 -0.16 4.83] -14.78 4.70 10.21 4.99 0.13 5.12
5300 0.00 0.00] -14.01 3.95 9.91 4.99 -0.15 4.84] -14.74 4.71 10.21 4.99 0.18 5.17
5320 0.00 0.00f -14.21 3.95 9.91 4.99 -0.35 4.64] -14.63 4.72 10.21 4.99 0.30 5.29
5500 0.00 0.00] -14.03 4.00 9.92 4.99 -0.11 4.88] -14.49 4.80 10.22 4.99 0.53 5.52
5580 0.00 0.00] -13.61 4.01 9.91 4.99 0.31 530] -14.56 4.81 10.22 4.99 0.47 5.46
5700 0.00 0.00f -14.21 3.89 9.90 4.99 -0.42 4.57| -14.87 4.72 10.23 4.99 0.08 5.07
5720 0.00 0.00] -14.08 3.89 9.90 4.99 -0.29 4.70 -14.95 4.73 10.23 4.99 0.01 5.00
5745 0.00 6.99] -23.64 3.90 9.90 4.99 -2.85 2.14] -24.56 4.73 10.23 4.99 -2.61 2.38
5785 0.00 6.99| -24.83 3.91 9.89 4.99 -4.04 0.95| -24.41 4.74 10.24 4.99 -2.44 2.55
5825 0.00 6.99] -23.68 3.92 9.89 4.99 -2.88 211 -24.62 4.75 10.24 4.99 -2.64 2.35

Sample Calculation:

PSD: Power Spectral Density

The PSD within 5725 MHz to 5825 M Hz are based on any 500 kHz band.
RBW Correction Factor = 10 * log (Specified bandwidth / M easured bandwidth)
PSD Result (Conducted) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor + RBW Correction Factor
PSD Result (e.i.r.p.) = Conducted PSD Result + Directional Gain

Directional Gain = G ANT + Array Gain

G ANT = Set equal to the gain of the antenna having the highest gain

Array Gain =10 log(N ANT/N SS) dB.

N ANT = number of transmit antennas = 2

N SS = number of spatial streams = 1

Although the EUT operates on Master mode, more stringent limit for Client device was applied. (W52 for FCC)
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Report No. 13004393S-E-R2

Test place Shonan EMC Lab. No.3 Shielded Room
Date September 27, 2019

Temperature / Humidity 26 deg. C/42 % RH

Engineer Kazuya Noda

Mode Tx, 11ac-20 (CDD), (serial no. B-5)
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Mode

13004393S-E-R2

Shonan EMC Lab. No.3 Shielded Room
September 27, 2019

26 deg. C/42 % RH

Kazuya Noda

Tx, 11ac-20 (CDD), (serial no. B-5)

11ac-20, Chain 0

5500 MHz

5700 MHz
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13004393S-E-R2

Shonan EMC Lab. No.3 Shielded Room
September 27, 2019

26 deg. C/42 % RH

Kazuya Noda
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Report No. 13004393S-E-R2

Test place Shonan EMC Lab. No.3 Shielded Room
Date September 27, 2019

Temperature / Humidity 26 deg. C/42 % RH

Engineer Kazuya Noda

Mode Tx, 11ac-20 (CDD), (serial no. B-5)
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Shonan EMC Lab. No.3 Shielded Room
September 27, 2019

26 deg. C/42 % RH

Kazuya Noda
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Mode

13004393S-E-R2

Shonan EMC Lab. No.3 Shielded Room
September 27, 2019

26 deg. C/42 % RH

Kazuya Noda
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Maximum Power Spectral Density

Report No. 13004393S-E-R2
Test place Shonan EMC Lab. No.3 Shielded Room
Date September 28, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Kazuya Noda
Mode Tx, 11ac-20 (MIMO), (serial no. A-7)
Chain 0+1 MIMO Applied limit: 15.407, mobile and portable client device
Tested PSD (Conducted) PSD (e.i.r.p.)
Frequency Antenna Result | Limit | Margin Antenna Result | Limit | Margin
Chain 0 | Chain 1 Sum Chain 0 | Chain 1 Sum
[MHz] | [mW/MHz]| [mW/MHZ]| [mW/MHz]|[dBnMHzZ)| [dBnvMHZ]|  [dB] | (mW/MHz]| [mW/MHz] | [mW/MHz]| [dBmMHz]| [dBovMHZ|  [dB]
5180 0.91 1.06 1.97 2.94 11.00 8.06 1.16 1.35 2.50 3.98 17.00] 13.02
5220 0.89 0.94 1.84 2.64 11.00 8.36 1.14 1.20 233 3.68 17.00f 13.32
5240 0.88 0.96 1.84 2.64 11.00 8.36 1.12 1.22 2.34 3.68 17.00 13.32
5260 0.84 0.87 1.72 2.35 11.00 8.65 1.07 1.11 2.18 3.39 17.00 13.61
5300 0.93 0.90 1.83 2.63 11.00 8.37 1.18 1.15 2.33 3.67 17.00] 13.33
5320 0.91 0.93 1.84 2.65 11.00 8.35 1.16 1.18 2.34 3.69 17.00f 13.31
5500 1.02 1.01 2.03 3.07 11.00 7.93 1.30 1.28 2.57 4.11 17.00 12.89

5580 0.94 0.90 1.84 2.66 11.00 8.34 1.20 1.14 2.34 3.70 17.00] 13.30
5700 1.00 1.11 2.11 3.23 11.00 7.77 1.27 1.41 2.68 4.27 17.00] 12.73
5720 0.93 1.15 2.08 3.17 11.00 7.83 1.18 1.46 2.64 4.21 17.00] 12.79
5745 0.46 0.61 1.07 0.29 30.00f 29.71 0.59 0.77 1.36 1.33 36.00] 34.67
5785 0.49 0.56 1.05 0.21 30.00( 29.79 0.62 0.71 1.33 1.25 36.00] 34.75
5825 0.46 0.53 0.99 -0.05 30.00f 30.05 0.58 0.68 1.26 0.99 36.00] 35.01

Chain 0 Chain 1
Tested Duty RBW PSD Cable | Atten. | Antenna PSD Result PSD Cable | Atten. | Antenna PSD Result
Frequency | Factor | Correction] Reading [ Loss Loss Gain Cond. | e.ir.p. | Reading| Loss Loss Gain Cond. | eirp.

Factor
[MHz] [dB] [dB] |wBmmiz| [dB] [dB] [dBi] |taBmMHZ) (aBmMHz|[dBrvMHZ|  [dB] [dB] [dBi] |(dBovMEZ]|(dBmMHZ)
5180 0.00 0.00f -14.22 3.91 9.90 1.04 -0.41 0.63| -13.97 4.01 10.21 1.04 0.25 1.29
5220 0.00 0.00f -14.32 3.92 9.91 1.04 -0.49 0.55[ -14.48 4.02 10.21 1.04 -0.25 0.79
5240 0.00 0.00f -14.40 3.93 9.91 1.04 -0.56 0.48[ -14.43 4.04 10.21 1.04 -0.18 0.86
5260 0.00 0.00f -14.58 3.94 9.91 1.04 -0.73 031 -14.85 4.05 10.21 1.04 -0.59 0.45
5300 0.00 0.00f -14.18 3.95 9.91 1.04 -0.32 0.72| -14.72 4.06 10.21 1.04 -0.45 0.59
5320 0.00 0.00f -14.27 3.95 9.91 1.04 -0.41 0.63[ -14.59 4.07 10.21 1.04 -0.31 0.73
5500 0.00 0.00f -13.83 4.00 9.92 1.04 0.09 1.13| -14.35 4.15 10.22 1.04 0.02 1.06
5580 0.00 0.00f -14.18 4.01 9.91 1.04 -0.26 0.78| -14.83 4.16 10.22 1.04 -0.45 0.59
5700 0.00 0.00f -13.79 3.89 9.90 1.04 0.00 1.04| -13.86 4.07 10.23 1.04 0.44 1.48
5720 0.00 0.00f -14.10 3.89 9.90 1.04 -0.31 0.73[ -13.72 4.08 10.23 1.04 0.59 1.63
5745 0.00 6.99| -24.15 3.90 9.90 1.04 -3.36 -2.32| 2347 4.08 10.23 1.04 -2.17 -1.13
5785 0.00 6.99| -23.88 3.91 9.89 1.04 -3.09 -2.05| -23.84 4.09 10.24 1.04 -2.52 -1.48
5825 0.00 6.99| -24.21 3.92 9.89 1.04 -3.41 -2.37| -24.06 4.10 10.24 1.04 -2.73 -1.69

Sample Calculation:

PSD: Power Spectral Density

The PSD within 5725 M Hz to 5825 M Hz are based on any 500 kHz band.

RBW Correction Factor = 10 * log (Specified bandwidth / M easured bandwidth)

PSD Result (Conducted) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor + RBW Correction Factor
PSD Result (e.i.r.p.) = Conducted PSD Result + Antenna Gain

Although the EUT operates on Master mode, more stringent limit for Client device was applied. (W52 for FCC)

UL Japan, Inc.
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Test place Shonan EMC Lab. No.3 Shielded Room
Date September 28, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Kazuya Noda
Mode Tx, 11ac-20 (MIMO), (serial no. A-7)

11ac-20, Chain 0
5180 MHz 5260 MHz
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Test place Shonan EMC Lab. No.3 Shielded Room
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Engineer Kazuya Noda
Mode Tx, 11ac-20 (MIMO), (serial no. A-7)
11ac-20, Chain 0
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Test place Shonan EMC Lab. No.3 Shielded Room
Date September 28, 2019

Temperature / Humidity 24 deg. C/50 % RH
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13004393S-E-R2

Shonan EMC Lab. No.3 Shielded Room
September 28, 2019
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Test place Shonan EMC Lab. No.3 Shielded Room
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Temperature / Humidity 24 deg. C/50 % RH
Engineer Kazuya Noda
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13004393S-E-R2

Shonan EMC Lab. No.3 Shielded Room
September 28, 2019

24 deg. C/50 % RH

Kazuya Noda

Tx, 11ac-20 (MIMO), (serial no. A-7)

11ac-20, Chain 1
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5825 MHz
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Report No. 13004393S-E-R2
Test place Shonan EMC Lab. No.3 Shielded Room
Date September 27, 2019
Temperature / Humidity 26 deg. C/42 % RH
Engineer Kazuya Noda
Mode Tx, 11ac-20 (MIMO), (serial no. B-5)
Chain 0+1 MIMO Applied limit: 15.407, mobile and portable client device
Tested PSD (Conducted) PSD (e.ir.p.)
Frequency Antenna Result | Limit | Margin Antenna Result | Limit | Margin
Chain 0 | Chain 1 Sum Chain 0 | Chain 1 Sum

[MHz] |[mW/MHz]| [mW/MHz]| [mW/MHz]|[dBnVMHz]| [dBvMHz]|  [dB] | [(mW/MHz]| [mW/MHz]| [mW/MHz] | [dBm/MHZ]| [dBm/MHZ)|  [dB]
5180 0.90 0.97 1.88 2.73 11.00 8.27 1.15 1.53 2.68 4.28 17.00{ 12.72
5220 0.94 1.04 1.98 2.96 11.00 8.04 1.19 1.64 2.83 4.52 17.00{ 12.48
5240 0.96 1.06 2.01 3.04 11.00 7.96 1.22 1.67 2.88 4.60 17.00f 12.40

5260 0.95 1.02 1.97 2.95 11.00 8.05 1.21 1.61 2.82 4.50 17.00] 12.50
5300 0.89 0.96 1.86 2.68 11.00 8.32 1.14 1.52 2.65 4.24 17.00] 12.76
5320 0.92 1.07 1.99 2.99 11.00 8.01 1.17 1.68 2.85 4.56 17.00] 12.44

5500 0.91 1.14 2.05 3.11 11.00 7.89 1.15 1.80 2.95 4.70 17.00f 12.30
5580 1.04 1.17 221 3.44 11.00 7.56 1.32 1.84 3.16 5.00 17.00{ 12.00
5700 0.89 1.01 1.90 2.79 11.00 8.21 1.13 1.60 2.72 4.35 17.00] 12.65
5720 0.95 1.01 1.96 2.92 11.00 8.08 1.21 1.59 2.80 4.47 17.00{ 12.53
5745 0.53 0.57 1.10 0.43 30.00) 29.57 0.68 0.90 1.58 1.98 36.00] 34.02
5785 0.53 0.56 1.09 0.37 30.00) 29.63 0.68 0.88 1.55 1.91 36.00] 34.09

5825 0.53 0.56 1.09 0.37 30.00) 29.63 0.68 0.88 1.55 1.92 36.00] 34.08
Chain 0 Chain 1
Tested Duty RBW PSD Cable | Atten. | Antenna PSD Result PSD Cable | Atten. | Antenna PSD Result
Frequency | Factor | Correction] Reading [ Loss Loss Gain Cond. | eir.p. | Reading| Loss Loss Gain Cond. | eirp.
Factor

[MHz] [dB] [dB] [tdBmMHzZI[ [dB] [dB] [dBi] |[dBm/MHz]| [dBm/MHz]|[dBm/MHZ]|  [dB] [dB] [dBi] [(dBnvMHz]f(dBn/MHz]
5180 0.00 0.00f -14.25 3.91 9.90 1.04 -0.44 0.60( -14.99 4.66 10.21 1.98 -0.12 1.86
5220 0.00 0.00f -14.10 3.92 9.91 1.04 -0.27 0.77| -14.72 4.67 10.21 1.98 0.16 2.14
5240 0.00 0.00[ -14.03 3.93 9.91 1.04 -0.19 0.85[ -14.66 4.69 10.21 1.98 0.24 2.22
5260 0.00 0.00f -14.08 3.94 9.91 1.04 -0.23 0.81 -14.82 4.70 10.21 1.98 0.09 2.07
5300 0.00 0.00f -14.35 3.95 9.91 1.04 -0.49 0.55[ -15.09 4.71 10.21 1.98 -0.17 1.81
5320 0.00 0.00f -14.21 3.95 9.91 1.04 -0.35 0.69] -14.65 4.72 10.21 1.98 0.28 2.26
5500 0.00 0.00f -14.35 4.00 9.92 1.04 -0.43 0.61| -14.44 4.80 10.22 1.98 0.58 2.56
5580 0.00 0.00[ -13.74 4.01 9.91 1.04 0.18 1.22| -1436 4.81 10.22 1.98 0.67 2.65
5700 0.00 0.00f -14.31 3.89 9.90 1.04 -0.52 0.52[ -14.90 4.72 10.23 1.98 0.06 2.04
5720 0.00 0.00f -14.01 3.89 9.90 1.04 -0.22 0.82| -14.92 4.73 10.23 1.98 0.04 2.02
5745 0.00 6.99| -23.51 3.90 9.90 1.04 -2.72 -1.68] -24.39 4.73 10.23 1.98 -2.44 -0.46
5785 0.00 6.99 -23.54 3.91 9.89 1.04 -2.75 -1.71] -24.51 4.74 10.24 1.98 -2.54 -0.56
5825 0.00 6.99 -23.53 3.92 9.89 1.04 -2.73 -1.69| -24.53 4.75 10.24 1.98 -2.55 -0.57

Sample Calculation:

PSD: Power Spectral Density

The PSD within 5725 M Hz to 5825 M Hz are based on any 500 kHz band.

RBW Correction Factor = 10 * log (Specified bandwidth / M easured bandwidth)

PSD Result (Conducted) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor + RBW Correction Factor
PSD Result (e.i.r.p.) = Conducted PSD Result + Antenna Gain

Although the EUT operates on M aster mode, more stringent limit for Client device was applied. (W52 for FCC)
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Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

13004393S-E-R2

Shonan EMC Lab. No.3 Shielded Room
September 27, 2019

26 deg. C/42 % RH

Kazuya Noda

Tx, 11ac-20 (MIMO), (serial no. B-5)

11ac-20, Chain 0

5180 MHz

5260 MHz
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Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

13004393S-E-R2

Shonan EMC Lab. No.3 Shielded Room
September 27, 2019

26 deg. C/42 % RH

Kazuya Noda

Tx, 11ac-20 (MIMO), (serial no. B-5)

11ac-20, Chain 0

5500 MHz

5700 MHz
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Report No. 13004393S-E-R2

Test place Shonan EMC Lab. No.3 Shielded Room
Date September 27, 2019

Temperature / Humidity 26 deg. C/42 % RH

Engineer Kazuya Noda

Mode Tx, 11ac-20 (MIMO), (serial no. B-5)

11ac-20, Chain 0
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Report No. 13004393S-E-R2

Test place Shonan EMC Lab. No.3 Shielded Room
Date September 27, 2019

Temperature / Humidity 26 deg. C/42 % RH

Engineer Kazuya Noda

Mode Tx, 11ac-20 (MIMO), (serial no. B-5)

11ac-20, Chain 1
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Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

13004393S-E-R2

Shonan EMC Lab. No.3 Shielded Room
September 27, 2019

26 deg. C/42 % RH

Kazuya Noda

Tx, 11ac-20 (MIMO), (serial no. B-5)

11ac-20, Chain 1

5500 MHz

5700 MHz
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Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

13004393S-E-R2

Shonan EMC Lab. No.3 Shielded Room
September 27, 2019

26 deg. C/42 % RH

Kazuya Noda

Tx, 11ac-20 (MIMO), (serial no. B-5)

11ac-20, Chain 1

5745 MHz
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Maximum Power Spectral Density

Report No. 13004393S-E-R2
Test place Shonan EMC Lab. No.3 Shielded Room
Date September 28, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Kazuya Noda
Mode Tx, 11n-40 (CDD), (serial no. A-7)
Chain 0+1 CDD Applied limit: 15.407, mobile and portable client device
Tested PSD (Conducted) PSD (e.i.r.p.)
Frequency Antenna Result | Limit | Margin Antenna Result | Limit | Margin
Chain 0 | Chain 1| Sum Chain 0 | Chain 1 Sum

[MHz] [mW/MHz]| [mW/MHz]| [mW/MHz] | [dBnYMHZz]| [dBnvMHz] [dB] [mW/MHz]| [mW/MHz] | [mW/MHz] | [dBnvMHz]| [dBnvMHZz] [dB]
5190 0.54 0.51 1.05 0.21 11.00] 10.79 1.37 1.29 2.67 4.26 17.00] 12.74
5230 0.52 0.49 1.01 0.03 11.00] 10.97 1.32 1.24 2.56 4.08 17.00] 12.92
5270 0.49 0.45 0.94 -0.29 11.00] 11.29 1.24 1.14 2.38 3.76 17.00] 13.24
5310 0.51 0.49 1.01 0.03 11.00] 10.97 1.30 1.26 2.56 4.08 17.00] 12.92
5510 0.58 0.58 1.16 0.65 11.00] 10.35 1.47 1.48 2.95 4.70 17.00] 12.30
5550 0.54 0.53 1.07 0.29 11.00] 10.71 1.38 1.34 2.72 4.34 17.00] 12.66
5670 0.46 0.54 1.00 0.00 11.00] 11.00 1.17 1.37 2.54 4.05 17.00] 12.95
5710 0.48 0.47 0.96 -0.20 11.00)  11.20 1.22 1.20 2.43 3.85 17.00] 13.15
5755 0.23 0.27 0.50 -3.03 30.00{ 33.03 0.58 0.69 1.27 1.02 36.00] 34.98
5795 0.27 0.29 0.55 -2.58 30.00| 32.58 0.68 0.73 1.40 1.47 36.00] 34.53

Chain 0 Chain 1
Tested Duty RBW PSD Cable | Atten. |Directional PSD Result PSD Cable | Atten. |Directional PSD Result
Frequency | Factor | Correction] Reading | Loss Loss Gain Cond. | e.ir.p. | Reading| Loss Loss Gain Cond. | eirp.

Factor
[MHz] [dB] [dB] |wBmmiz| [dB] [dB] [dBi] |taBmvMHZ)| [dBMHzZ|[dBrvMEZ|  [dB] [dB] [dBi] |(dBovMHiZ)|[aBmMHZ)
5190 0.00 0.00f -16.49 3.92 9.90 4.05 -2.67 1.38 -17.16 4.02 10.21 4.05 -2.93 1.12
5230 0.00 0.00[ -16.70 3.93 9.91 4.05 -2.86 1.19] -17.35 4.03 10.21 4.05 -3.11 0.94
5270 0.00 0.00f -16.96 3.94 9.91 4.05 -3.11 0.94 -17.76 4.05 10.21 4.05 -3.50 0.55
5310 0.00 0.00f -16.76 3.95 9.91 4.05 -2.90 1.15) -17.33 4.06 10.21 4.05 -3.06 0.99
5510 0.00 0.00f -16.30 4.00 9.92 4.05 -2.38 1.67| -16.71 4.15 10.22 4.05 -2.34 1.71
5550 0.00 0.00f -16.57 4.00 9.91 4.05 -2.66 139 -17.15 4.15 10.22 4.05 -2.78 1.27
5670 0.00 0.00f -17.21 3.95 9.90 4.05 -3.36 0.69( -17.04 4.12 10.23 4.05 -2.69 1.36
5710 0.00 0.00f -16.96 3.89 9.90 4.05 -3.17 0.88 -17.56 4.08 10.23 4.05 -3.25 0.80
5755 0.00 6.99 -27.23 3.90 9.90 4.05 -6.44 -2.39]  -26.99 4.09 10.24 4.05 -5.67 -1.62
5795 0.00 6.99] -26.53 3.91 9.89 4.05 -5.74 -1.69]  -26.76 4.09 10.24 4.05 -5.44 -1.39

Sample Calculation:

PSD: Power Spectral Density

The PSD within 5725 MHz to 5825 M Hz are based on any 500 kHz band.
RBW Correction Factor = 10 * log (Specified bandwidth / M easured bandwidth)
PSD Result (Conducted) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor + RBW Correction Factor
PSD Result (e.i.r.p.) = Conducted PSD Result + Directional Gain

Directional Gain = G ANT + Array Gain

G ANT = Set equal to the gain of the antenna having the highest gain

Array Gain = 10 log(N ANT/N SS) dB.

N ANT = number of transmit antennas = 2

N SS = number of spatial streams = 1

Although the EUT operates on Master mode, more stringent limit for Client device was applied. (W52 for FCC)

UL Japan, Inc.

Shonan EMC Lab.
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Report No. 13004393S-E-R2
Test place Shonan EMC Lab. No.3 Shielded Room
Date September 28, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Kazuya Noda
Mode Tx, 11n-40 (CDD), (serial no. A-7)
11n-40, Chain 0
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Report No. 13004393S-E-R2
Test place Shonan EMC Lab. No.3 Shielded Room
Date September 28, 2019
Temperature / Humidity 24 deg. C/50 % RH
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September 28, 2019
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Report No. 13004393S-E-R2
Test place Shonan EMC Lab. No.3 Shielded Room
Date September 27, 2019
Temperature / Humidity 26 deg. C/42 % RH
Engineer Kazuya Noda
Mode Tx, 11n-40 (CDD), (serial no. B-5)
Chain 0+1 CDD Applied limit: 15.407, mobile and portable client device
Tested PSD (Conducted) PSD (e.i.r.p.)
Frequency Antenna Result | Limit | Margin Antenna Result | Limit | Margin
Chain 0 | Chain 1 Sum Chain 0 | Chain 1 Sum
[MHz] | [mW/MHz]| [mW/MHz]| [mW/MHz]|[dBiMHz])| [dBnvMHZ]|  [dB] | (mW/MHz]| [mW/MHz] | [mW/MHz]| [dBmMHz]| [dBmvMHZ|  [dB]
5190 0.52 0.52 1.04 0.18 11.00| 10.82 1.63 1.66 3.29 5.17 17.00] 11.83
5230 0.48 0.47 0.95 -0.21 11.00[ 11.21 1.51 1.49 3.01 4.78 17.00 12.22
5270 0.44 0.46 0.89 -0.48 11.00 11.48 1.38 1.45 2.82 4.51 17.00 12.49
5310 0.47 0.50 0.97 -0.15 11.00] 11.15 1.47 1.57 3.05 4.84 17.00] 12.16
5510 0.48 0.52 1.01 0.02 11.00 10.98 1.52 1.65 3.17 5.01 17.00f 11.99
5550 0.52 0.53 1.05 0.22 11.00 10.78 1.66 1.67 3.32 5.21 17.00 11.79

5670 0.50 0.54 1.04 0.16 11.00] 10.84 1.57 1.70 3.27 5.15 17.00] 11.85
5710 0.47 0.53 1.00 0.02 11.00) 10.98 1.49 1.67 3.17 5.01 17.00]  11.99
5755 0.27 0.28 0.55 -2.58 30.00{ 32.58 0.85 0.89 1.74 241 36.00] 33.59
5795 0.27 0.27 0.55 -2.62 30.00| 32.62 0.87 0.86 1.72 237 36.00] 33.63

Chain 0 Chain 1
Tested Duty RBW PSD Cable | Atten. |Directional PSD Result PSD Cable | Atten. |Directional PSD Result
Frequency | Factor | Correction] Reading | Loss Loss Gain Cond. | e.ir.p. | Reading| Loss Loss Gain Cond. | eirp.

Factor
[MHz] [dB] [dB] |wBmmiz| [dB] [dB] [dBi] |taBmvMHZ)| [dBMHzZ|[dBrvMEZ|  [dB] [dB] [dBi] |(dBovMHiZ)|[aBmMHZ)
5190 0.00 0.00f -16.68 3.92 9.90 4.99 -2.86 2.13] -17.68 4.67 10.21 4.99 -2.80 2.19
5230 0.00 0.00[ -17.03 3.93 9.91 4.99 -3.19 1.80| -18.14 4.68 10.21 4.99 -3.25 1.75
5270 0.00 0.00{ -17.45 3.94 9.91 4.99 -3.60 1.39[ -18.30 4.70 10.21 4.99 -3.39 1.60
5310 0.00 0.00f -17.17 3.95 9.91 4.99 -3.31 1.68| -17.94 4.71 10.21 4.99 -3.02 1.97
5510 0.00 0.00f -17.08 4.00 9.92 4.99 -3.16 1.83| -17.84 4.80 10.22 4.99 -2.82 2.17
5550 0.00 0.00f -16.71 4.00 9.91 4.99 -2.80 2.19] -17.80 4.80 10.22 4.99 -2.78 2.21
5670 0.00 0.00f -16.87 3.95 9.90 4.99 -3.02 1.97| -17.69 4.77 10.23 4.99 -2.69 2.30
5710 0.00 0.00f -17.03 3.89 9.90 4.99 -3.24 1.75| -17.72 4.73 10.23 4.99 -2.76 2.23
5755 0.00 6.99 -26.49 3.90 9.90 4.99 -5.70 -0.71| -27.45 4.74 10.24 4.99 -5.48 -0.49
5795 0.00 6.99] -26.40 3.91 9.89 4.99 -5.61 -0.62| -27.63 4.74 10.24 4.99 -5.66 -0.66

Sample Calculation:

PSD: Power Spectral Density

The PSD within 5725 MHz to 5825 M Hz are based on any 500 kHz band.
RBW Correction Factor = 10 * log (Specified bandwidth / M easured bandwidth)
PSD Result (Conducted) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor + RBW Correction Factor
PSD Result (e.i.r.p.) = Conducted PSD Result + Directional Gain

Directional Gain = G ANT + Array Gain

G ANT = Set equal to the gain of the antenna having the highest gain

Array Gain = 10 log(N ANT/N SS) dB.

N ANT = number of transmit antennas = 2

N SS = number of spatial streams = 1

Although the EUT operates on Master mode, more stringent limit for Client device was applied. (W52 for FCC)

UL Japan, Inc.

Shonan EMC Lab.
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Shonan EMC Lab. No.3 Shielded Room
September 27, 2019

26 deg. C/42 % RH

Kazuya Noda
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Temperature / Humidity 26 deg. C/42 % RH
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Test place Shonan EMC Lab. No.3 Shielded Room
Date September 27, 2019

Temperature / Humidity 26 deg. C/42 % RH
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Mode Tx, 11n-40 (CDD), (serial no. B-5)

11n-40, Chain 1

5510 MHz 5710 MHz

_aloi _alo);
n i3, 209 Ty .
ideo BW 3.0 MHz g Ty RMS) TRAEE]L 2345 ¢ Avg Type: Pwr(RMS) TRACE]L 2345 ¢
3 s~ Trig:FreeR ‘Avg|Hold: 1001100 | 3 ‘Avg|Hold: 1001100 |
S -l 470 e G R e e
Mkr1 5.507 54 GHz| Mkr1 5.704 67 GHz|
{ggeidlv_Ref 0.00 dBm -17.836 dBm {ggeidlv_Ref 0.00 dBm -17.719 dBm|

10.0 10.0

20 20
a f,” ~r ’ v
20 20

o1 \ ol

|| LS

NV N N

00
™ ]

700 700

00 00

00 00

Center 5.51000 GHz Span 50.00 MHz Center 5.71000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW — Sweep 1.04 ms (1201 pts)| #Res BW 1.0 MHz #VBW — Sweep 1.04 ms (1201 pts)|
usal sams usal sams

5755 MHz

EE
w2252 sep23, 209

5550 MHz

Avg Type:

ideo BW 3.0 MHz g Type: PurRS) Wl—i\ziuz Pur(NS] ml-fum,
= E E - Trig:FreeRun Avg|Hold: 1001100 R | e Rl Avg|Hold: 1001100 R |

fmerto e Acten: 10 4B et} NN WoalnLow Atten: 10 dB et} NN

Mkr1 5.554 21 GHz| Mkr1 5.759 42 GHz|

[ogBain _Ref 0.00 dBm -17.796 dBm [ggeidiv_Ref 0.00 dBm -27.449 dBm|

EE
w3015 sep 23, 2019

100 100

20 200

A ""\\ : '1

S \ T i

i -
7 N

_=l0lx]
07:16:16 714 560 28, 2019
TRACE]) 2345 ¢

AL .
ideo BW 3.0 MHz

&0 &0
I oy '\M‘%
700 700 J'”M
g

00 00

00 00

Center 5.55000 GHz Span 50.00 MHz Center 5.75500 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW - Sweep 1.04 ms (1201 pts)| #Res BW 100 kHz #VBW - Sweep 23.9ms (1201 pts)|
msal s msal s

5670 MHz 5795 MHz

73 9|
TRACE} 2345 €

VP i

- - TYPE| s vt - ; s Trig: R ‘Avg|Hold: 1001100 TVRE|A Wil

Gate; LO pGRE PROCTe oet|A Gate: LO pGRE PROCTe e oet|A

Mkr1 5.665 50 GHz| Mkr1 5.792 21 GHz|

Jo gerdiv Ref 0.00 dBm -17.688 dBm 19 gese Ref 0.00 dBm -27.625 dBm
10,0 10,0

’1
00 = 0
v "'

NI \ I k

™

o]

T

0 00 "

00 00

500 500

‘Center 5.67000 GHz Span 50.00 MHz, ‘Center 5.79500 GHz Span 50.00 MHz,
#Res BW 1.0 MHz H#VBW Sweep 1.04 ms (1201 pts)| #Res BW 100 kHz H#VBW Sweep 23.9ms (1201 pts)|
msal sans msal sans

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401




Test report No. : 13004393S-E-R2

Page : 210 of 379
Issued date : December 23, 2019
FCCID : VPYLB1VY

Maximum Power Spectral Density

Report No. 13004393S-E-R2
Test place Shonan EMC Lab. No.3 Shielded Room
Date September 28, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Kazuya Noda
Mode Tx, 11n-40 (MIMO), (serial no. A-7)
Chain 0+1 MIMO Applied limit: 15.407, mobile and portable client device
Tested PSD (Conducted) PSD (e.i.r.p.)
Frequency Antenna Result | Limit | Margin Antenna Result | Limit | Margn
Chain 0 | Chain 1 Sum Chain 0 | Chain 1 Sum

[MHz] [mW/MHz]| [mW/MHz]| [mW/MHz] | [dBnYMHz]| [dBnYMHz] [dB] [mW/MHz]| [mW/MHz] | [mW/MHz] | [dBnvMHz]| [dBnYMHZ] [dB]
5190 0.48 0.42 0.90 -0.45 11.00] 11.45 0.61 0.54 1.15 0.59 17.00] 16.41
5230 0.50 0.50 1.00 0.00 11.00] 11.00 0.63 0.64 1.27 1.04 17.00] 15.96
5270 0.50 0.47 0.96 -0.16 11.00 11.16 0.63 0.59 1.22 0.88 17.00] 16.12
5310 0.52 0.46 0.99 -0.06 11.00] 11.06 0.66 0.59 1.25 0.98 17.00] 16.02
5510 0.54 0.54 1.08 0.34 11.00| 10.66 0.68 0.69 1.37 1.38 17.00] 15.62
5550 0.52 0.51 1.04 0.16 11.00] 10.84 0.67 0.65 1.32 1.20 17.00f 15.80
5670 0.46 0.52 0.98 -0.08 11.00| 11.08 0.58 0.67 1.25 0.96 17.00] 16.04
5710 0.50 0.47 0.97 -0.14 11.00] 11.14 0.63 0.60 1.23 0.90 17.00f 16.10
5755 0.22 0.27 0.49 -3.05 30.00{ 33.05 0.28 0.35 0.63 -2.01 36.00] 38.01

5795 0.25 0.28 0.54 -2.69 30.00) 32.69 0.32 0.36 0.68 -1.65 36.00] 37.65
Chain 0 Chain 1
Tested Duty RBW PSD Cable | Atten. | Antenna PSD Result PSD Cable | Atten. | Antenna PSD Result
Frequency | Factor | Correction] Reading | Loss Loss Gain Cond. | e.ir.p. | Reading| Loss Loss Gain Cond. | eirp.
Factor

[MHz] [dB] [dB] [BmMHZ| [dB] [dB] [dBi] |laBmvMHz)| [dBmMHz]|[dBmvMHz)|  [dB] [dB] [dBi] |ldBmMHz]f[dBmMHZ]
5190 0.00 0.00] -17.01 3.92 9.90 1.04 -3.19 -2.151 -17.97 4.02 10.21 1.04 -3.74 -2.70
5230 0.00 0.00] -16.89 3.93 9.91 1.04 -3.05 -2.011 -17.21 4.03 10.21 1.04 -2.97 -1.93
5270 0.00 0.00f -16.88 3.94 9.91 1.04 -3.03 -1.99] -17.58 4.05 10.21 1.04 -3.32 -2.28
5310 0.00 0.00] -16.69 3.95 9.91 1.04 -2.83 -1.79] -17.60 4.06 10.21 1.04 -3.33 -2.29
5510 0.00 0.00] -16.63 4.00 9.92 1.04 -2.71 -1.67] -17.01 4.15 10.22 1.04 -2.64 -1.60
5550 0.00 0.00f -16.72 4.00 9.91 1.04 -2.81 -1.77] -17.27 4.15 10.22 1.04 -2.90 -1.86
5670 0.00 0.00] -17.25 3.95 9.90 1.04 -3.40 -2.36] -17.16 4.12 10.23 1.04 -2.81 -1.77
5710 0.00 0.00f -16.80 3.89 9.90 1.04 -3.01 -1.97] -17.60 4.08 10.23 1.04 -3.29 -2.25
5755 0.00 6.99] -27.30 3.90 9.90 1.04 -6.51 -5.47] -26.98 4.09 10.24 1.04 -5.66 -4.62
5795 0.00 6.99] -26.73 3.91 9.89 1.04 -5.94 -4.90 -26.79 4.09 10.24 1.04 -5.47 -4.43

Sample Calculation:

PSD: Power Spectral Density

The PSD within 5725 M Hz to 5825 M Hz are based on any 500 kHz band.

RBW Correction Factor = 10 * log (Specified bandwidth / M easured bandwidth)

PSD Result (Conducted) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor + RBW Correction Factor
PSD Result (e.i.r.p.) = Conducted PSD Result + Antenna Gain

Although the EUT operates on Master mode, more stringent limit for Client device was applied. (W52 for FCC)
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