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5.5.4. Test Setup Layout

For radiated emissions below 30MHz
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Above 1GHz

Above 18 GHz shall be extrapolated to the specified distance using an extrapolation factor of 20
dB/decade form 3m to 1m.

Distance extrapolation factor = 20 log (specific distanc [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].
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5.5.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.5.6. Results of Radiated Emissions (9 KHz~30MHz)

Report No.: HK191

0302722-E3

Temperature 24.5C Humidity 56.2%

Test Engineer Gary Qian Configurations IEEE 802.11a/n/ac
Freq. Level Over Limit Over Limit Remark
(MHz) (dBuV) (dB) (dBuV)

- - - - See Note
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the
permissible value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.

5.5.7. Results of Radiated Emissions (30MHz~1GHz)

Temperature

245°C

Humidity

56.2%

Test Engineer

Gary Qian

Configurations

IEEE 802.11n HT20 mode (High
Channel)@Chain 0+Chain 1

Test result for IEEE 802.11n HT20 mode (High Channel)@Chain 0+Chain 1
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WA

With Adapter(model: SA12V-050200U)
Vertical:

Level[dBuV/m]

® PK Detector

80

# QPDetector @

RMS Detector ® AV Detector

FCC Part15_CLASSB_3m

Report No.: HK1910302722-E3

70

60

50

i

40

30—y,

OO Vs A M

20

10

PK Limit

— QP Limit

100

— AV Limit

— PK

Frequency[MHZz]

1000

Result
Freqg. Factor Limit Margin Height
NO. Level Angle[°®] Polarity
[MHzZ] [dB/m] (dBuVvV/m] [dB] [cm]
[dBuV/m]
1 125.060 38.64 -18.36 43.50 4.86 100 336 Vertical
2 125.060 38.64 -18.36 43.50 4.86 100 336 Vertical
3 296.750 32.7 -12.88 46.50 13.80 100 270 Vertical
4 409.270 32.4 -9.85 46.50 14.10 100 264 Vertical
5 651.285 33..77 -4 .95 46.50 12.73 100 59 Vertical
6 890.390 41.53 -1.21 46.50 4.97 100 241 Vertical
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Report No.: HK1910302722-E3

Horizontal:
% PK Detector # QF Detector © RMS Detector ® AV Detector
a0 FCC Part15_CLASSB_3m
70
60
£ o F
=3 | 5 .
g 0 : ; LAWPI
2 3 . 4 [
3 20 s ¥ ,}‘“ e
PNy A ™ ) I
30l o I T e e '}\ rd“h VWM_;M MLM u)\r WJ
e P = W BB i
10
0
30 100 1000
Frequency[MHZz]
— = QP Limit — AV Limit —_— PK
Result
Freq. Factor Limit Margin Height
NO. Level Angle[°] Polarity
[MHz] [dB/m] [dBuV/m] [dB] [cm]
[dBuV/m]
1: i Y S 4 29.04 -16.10 43.50 14.46 100 334 Horizontal
2 157.555 28.65 -18.78 43.50 14.85 100 317 Horizontal
3 296.750 35.56 -12.88 46.50 10.94 100 269 Horizontal
4 477.170 30.69 -8.52 46.50 15.81 100 18 Horizontal
5 650.800 40.57 -4.96 46.50 5.93 100 352 Horizontal
(] 890.390 38.34 =1 21 46.50 g.16 100 217 Horizontal
Note:

Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11n HT20 mode
(High Channel)@Chain 0+Chain 1).

Emission level (dBuV/m) = 20 log Emission level (uV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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WA

ity

With Adapter((model: A912-050200W-US1)

Report No.: HK1910302722-E3

Vertical:
® PKDetector # QP Detector € RMS Detector ® AV Detector
a0 FCC Part15_CLASSB_3m
70
60
T 50 r
= I
@ [
= 40 " 2 ¥
© i PO UL 3 3
W L T 'k e |
20 o s Vit o
G b i ¥
10
0
30 100 1000
Frequency[MHz]
= — QP Limit — AV Limit — PK
Result
Freq. Factor Limit Margin Height
NO. Level Angle[°®] Polarity
[MHz] [dB/m] [dBuvV/m] [dB] [em]
[dBuv/m]
1 32.425 36.71 -16+15 40.00 3.29 100 Tl Vertical
2 62.010 35.02 -l6.16 40.00 4.98 100 353 Vertical
3 134.760 32.58 -19.28 43 .50 10.92 200 20 Vertical
4 296.750 35.3 -12.88 46.50 11.20 100 282 Vertical
5 628.490 36.16 -5.24 46.50 10.34 200 28 Vertical
& 1259775 35.15 ~3 2 46.50 11.35 100 l6 Vertical
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Report No.: HK1

910302722-E3

Horizontal:
® PKDetector # QP Detector € RMS Detector = AV Detector
80 FCC Part15_CLASSB_3m
70
60
F 50 |r
= | T
=9
2 40 ! ;
% ?l ] : ) > Fﬁ y
2 30 Ly AL - 5 1
AR T : ]
. ~ A LY ‘PWNJ NM ,N\HH‘J 'Ml} ﬁld“ WMW“W | M w
20} AL AL
10
0
30 100 1000
Frequency[MHz]
— —— QP Limit —— AV Limit — PK
Result
Freq. Factor Limit Margin Height
NO. Level Angle[°®] Polarity
[MHzZ ] [dB/m] [dBuvV/m] [dB] [cm]
[dBuV/m]
1 94.505 32 .32 =1E.91 43.50 11.18 300 234 Horizontal
2 15L. 735 33.07 =1L B (2 43.50 10.43 300 242 Horizontal
3 206.055 29.5 =15.25 43.50 14.00 100 40 Horizontal
4 296.750 36.04 -12.88 46.50 10.46 100 80 Horizontal
) 407.330 292,58 =589 46.50 le.92 100 327 Horizontal
6 628.490 41.98 -5.24 46.50 4.52 100 338 Horizontal
Note:

Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11n HT20 mode
(High Channel)@Chain 0+Chain 1).

Emission level (dBuV/m) = 20 log Emission level (uV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Report No.: HK1910302722-E3
5.5.8. Results for Radiated Emissions (Above 1GHz)
Remark: Measured all modes and recorded worst case;
IEEE 802.11a/ Antenna Chain 1
Channel 149 /5745 MHz
Freq fgfg f:‘gtc ,F__’;ec Cab.Los | Measured | imit | Over limit
GHz | dBuv | dB/m dB dB dBuV Line dB et | FeliFiees
dBuV/m
17.235 52.01 33.23 35.04 3.91 54 .11 68.20 -14.09 Peak Horizontal
17.235 40.70 33.23 35.04 3.91 42.80 54.00 -11.20 Average | Horizontal
17.235 52.92 33.23 35.04 3.91 55.02 68.20 -13.18 Peak Vertical
17.235 40.18 33.23 35.04 3.91 42.28 54.00 -11.72 Average Vertical
Channel 157 /5785 MHz
Freq Eee\?gl égtc |F:’ra% Cab.Los M?_aes;,/lérled Limit Over limit
GHz | dBuv | dB/m dB dB dBuV Line dB REmEe FeliFtiEss
dBuV/m
17.355 54 .96 33.27 35.15 3.93 57.01 68.20 -11.19 Peak Horizontal
17.355 44.85 33.27 35.15 3.93 46.90 54.00 -7.10 Average | Horizontal
17.355 55.99 33.27 35.15 3.93 58.04 68.20 -10.16 Peak Vertical
17.355 42.45 33.27 35.15 3.93 44 .50 54.00 -9.50 Average Vertical
Channel 163 /5825 MHz
Freq E:\?gl ég:{; Era% Cab.Los M?_‘ae?/%ﬁed Limit Over limit
GHz | dBuv | dB/m dB dB dBuV Line dB RemEe | FeliFies:
dBuV/m
17.475 55.64 33.32 35.14 3.97 57.79 68.20 -10.41 Peak Horizontal
17.475 40.76 33.32 35.14 3.97 42 .91 54.00 -11.09 Average | Horizontal
17.475 5512 33.32 35.14 3.97 57.27 68.20 -10.93 Peak Vertical
17.475 43.15 33.32 35.14 3.97 45.30 54.00 -8.70 Average Vertical
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Report No.: HK1910302722-E3

IEEE 802.11n-HT20/Combined Antenna Chain 0 and Antenna Chain 1

Channel 149 / 5745 MHz

Read

Pre.

Measured

Freq Lovel Ant. Fac [ Cab.Los vl Limit Over limit
GHz | dBuwv | dB/m dB dB dBuV Line dB FEMEN | FEliEEse
dBuV/m
17.235 53.86 33.23 35.04 3.91 55.96 68.20 -12.24 Peak Horizontal
17.235 43.13 33.23 35.04 3.91 45.23 54.00 -8.77 Average | Horizontal
17.235 53.41 33.23 35.04 3.91 55.51 68.20 -12.69 Peak Vertical
17.235 43.17 33.23 35.04 3.91 45.27 54.00 -8.73 Average | Vertical
Channel 157 / 5785 MHz
=75 Read Pre. Cab.L Measured L 0 Firi
q Lovel Ant. Fac [ ab.Los vl imit ver limit
GHz | dBuv | dB/m dB dB dBuV Line dB RGNS || HelFHEse
dBuV/m
17.355 55.49 33.27 35.15 3.93 57.54 68.20 -10.66 Peak Horizontal
17.355 44.62 33.27 35.15 3.93 46.67 54.00 -7.33 Average | Horizontal
17.355 55.72 33.27 35.15 3.93 57.77 68.20 -10.43 Peak Vertical
17.355 43.53 33.27 35.15 3.93 45.58 54.00 -8.42 Average | Vertical
Channel 163/ 5825 MHz
Freq Eee\?é:: Ant. Fac lIZ;eC. Cab.Los M?_%Svuerled Limit Over limit
GHz | dBuwv | dB/m dB dB dBuV Line dB ROMENS | PElinese
dBuV/m
17.475 54.74 33.32 35.14 3.97 56.89 68.20 -11.31 Peak Horizontal
17.475 41.97 33.32 35.14 3.97 4412 54.00 -9.88 Average | Horizontal
17.475 52.91 33.32 35.14 3.97 55.06 68.20 -13.14 Peak Vertical
17.475 43.95 33.32 35.14 3.97 46.10 54.00 -7.90 Average | Vertical
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Report No.: HK1910302722-E3

IEEE 802.11ac VHT20/ Combined Antenna Chain 1 and Antenna Chain 2

Channel 149 / 5745 MHz

Read

Pre.

Measured

Freq Lovel Ant. Fac [ Cab.Los vl Limit Over limit
GHz | dBuwv | dB/m dB dB dBuV Line dB FEMEN | FEliEEse
dBuV/m
17.235 53.59 33.23 35.04 3.91 55.69 68.20 -12.51 Peak Horizontal
17.235 42.99 33.23 35.04 3.91 45.09 54.00 -8.91 Average | Horizontal
17.235 51.73 33.23 35.04 3.91 53.83 68.20 -14.37 Peak Vertical
17.235 43.47 33.23 35.04 3.91 4557 54.00 -8.43 Average | Vertical
Channel 157 / 5785 MHz
Read Pre. Measured o o
Freq Lovel Ant. Fac [ Cab.Los vl Limit Over limit
GHz | dBuv | dB/m dB dB dBuV Line dB RGNS || HelFHEse
dBuV/m
17.355 51.67 33.27 35.15 3.93 53.72 68.20 -14.48 Peak Horizontal
17.355 44.55 33.27 35.15 3.93 46.60 54.00 -7.40 Average | Horizontal
17.355 54.30 33.27 35.15 3.93 56.35 68.20 -11.85 Peak Vertical
17.355 42.48 33.27 35.15 3.93 44 .53 54.00 -9.47 Average | Vertical
Channel 163/ 5825 MHz
Freq Eee\?é:: Ant. Fac lIZ;eC. Cab.Los M?_%Svuerled Limit Over limit
GHz | dBuwv | dB/m dB dB dBuV Line dB ROMENS | PElinese
dBuV/m
17.475 55.43 33.32 35.14 3.97 57.58 68.20 -10.62 Peak Horizontal
17.475 42.61 33.32 35.14 3.97 44,76 54.00 -9.24 Average | Horizontal
17.475 51.52 33.32 35.14 3.97 53.67 68.20 -14.53 Peak Vertical
17.475 40.26 33.32 35.14 3.97 42.41 54.00 -11.59 Average | Vertical
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IEEE 802.11n HT40 / Antenna Chain 1 and Antenna Chain 2

Channel 151 /5755 MHz

Read

Pre.

Measured

Freq Lovel Ant. Fac [ Cab.Los el Limit Over limit
GHz | dBuv | dB/m dB dB dBuV Line dB FEE | [PollFiEse
dBuV/m
17.265 53.37 33.23 35.04 3.91 55.47 68.20 -12.73 Peak Horizontal
17.265 41.82 33.23 35.04 3.91 43.92 54.00 -10.08 Average | Horizontal
17.265 52.37 33.23 35.04 3.91 54.47 68.20 -13.73 Peak Vertical
17.265 41.32 33.23 35.04 3.91 43.42 54.00 -10.58 Average Vertical
Channel 159/ 5795 MHz
Freq E:\?e(:jl Ant. Fac I;raeé Cab.Los M(—I:'_aesvlérled Limit Over limit
GHz | dBuv | dB/m dB dB dBuv Line dB RIS | [POllETERe
dBuV/m
17.385 53.04 33.27 35.15 3.93 55.09 68.20 -13.11 Peak Horizontal
17.385 44.27 33.27 35.15 3.93 46.32 54.00 -7.68 Average | Horizontal
17.385 53.23 33.27 35.15 3.93 55.28 68.20 -12.92 Peak Vertical
17.385 42.06 33.27 35.15 3.93 44 11 54.00 -9.89 Average Vertical
IEEE 802.11ac VHT40 / Antenna Chain 1 and Antenna Chain 2
Channel 151 /5755 MHz
Freq | Read |AntFac| B'® | cab.Los | MeaSUfed | imit | Over limit
GHz | dBuv | dB/m dB dB dBuv Line dB ROMEL | HOUFEED
dBuV/m
17.265 51.90 33.23 35.04 3.91 54.00 68.20 -14.20 Peak Horizontal
17.265 42 .12 33.23 35.04 3.91 4422 54.00 -9.78 Average | Horizontal
17.265 52.66 33.23 35.04 3.91 54.76 68.20 -13.44 Peak Vertical
17.265 44 .88 33.23 35.04 3.91 46.98 54.00 -7.02 Average Vertical
Channel 159/ 5795 MHz
Read Pre. Measured A o
Freq Level Ant. Fac [ Cab.Los vl Limit Over limit
GHz | dBuv | dB/m dB dB dBuV Line dB REENS | [FolilFiEse
dBuV/m
17.385 52.69 33.27 35.15 3.93 54.74 68.20 -13.46 Peak Horizontal
17.385 42.24 33.27 35.15 3.93 44.29 54.00 -9.71 Average | Horizontal
17.385 53.17 33.27 35.15 3.93 55.22 68.20 -12.98 Peak Vertical
17.385 42.04 33.27 35.15 3.93 44.09 54.00 -9.91 Average Vertical
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IEEE 802.11ac VHTB80 / Antenna Chain 1 and Antenna Chain 2

Channel 155/ 5775 MHz

Report No.: HK1910302722-E3

Freq | Read | Ant | Pre- | caplos | Measured | imit | Over limit
GHz | dBuv | dB/m dB dB dBuv Line dB REMENS || FEFESS
dBuV/m
17.325 | 52.79 | 3327 | 3515 | 3.93 54 .84 6820 | -13.36 Peak | Horizontal
17.325 | 40.43 33.27 35.15 3.93 42.48 54.00 -11.52 Average | Horizontal
17.325 | 51.96 | 3327 | 3515 | 3.93 54.01 6820 | -14.19 Peak | Vertical
17.325 | 44.07 | 3327 | 3515 | 3.93 46.12 54.00 788 | Average | Vertical
Notes:

1. Measuring frequencies from 9 KHz ~40 GHz, No emission found between lowest internal

used/generated frequencies to 30MHz.

2. Radiated emissions measured in frequency range from 9 KHz ~40GHz were made with an
instrument using Peak detector mode.

3. Data of measurement within this frequency range shown “---" in the table above means the reading
of emissions are attenuated more than 20dB below the permissible limits or the field strength is too
small to be measured.

4. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40,
IEEE 802.11a VHTZ20, IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;
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5.6. Power line conducted emissions

5.6.1 Standard Applicable

According to §15.207 (a): For an intentional radiator which is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed
250 microvolts (The limit decreases linearly with the logarithm of the frequency in the range 0.15
MHz to 0.50 MHz). The limits at specific frequency range are listed as follows:

Report No.: HK1910302722-E3

Frequency Range Limits (dBuV)
(MHZz) Quasi-peak Average
0.15t0 0.50 66 to 56* 56 to 46*
0.50t0 5 56 46
510 30 60 50

* Decreasing linearly with the logarithm of the frequency

5.6.2 Block Diagram of Test Setup

Vert. reference

plane
/’ EUT

PC

]

{

—

EMI receiver

Y
LISN /

5.6.3 Test Results
PASS.

¥

Reference ground plane

The test data please refer to following page.
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Report No.:

The worst result for IEEE 802.11n HT20 mode (Low Channel)@Chain 0+Chain 1

With Adapter(model: SA12V-050200U)
Neutral

HK1910302722-E3

80
70
60
50
40
30
20
10

Level [dBuV]

L |
2M 3M
Frequency [Hz]

Frequency

WO w0

W

10

MHz

.650500
. 827500
=321 000
.546000
645000
.099500

Frequency

0
0
0
2
9
10

MHz

.159000

.604500

.982500
.204000
. 1393500
.401000

Level
dBpVv

33..50
30.40
33.40
34.70
34.60
34.00

Level
dBuVv

31.10
27508
24.40
20.60
20.80
19.20

Transd
dB

.

8
8
8
8
. 8
8
d
B

(Ko R e RRe RN s BN o REN )

Trans
d

(Ce N e R o Ve BENe il an)
o 0 0 W0 O

Limit Margin

dBpv dB
60 Z28.9
60 28,6
60 24.6
60 253
60 25.4
60 26.0
Limit Margin
dBpv dB
56 24.4
46 185
46 21..56
50 29.4
50 292
50 38

Detector

QP
QP
QP
QP
QP
QP

Detector

AV
AV
AV
AV
AV
AV

GND
GND
GND
GND
GND
GND

Line PE

222222

GND
GND
GND
GND
GND
GND
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Line

Report No.: HK1910302722-E3

Level [dBuV]
80
70
60| -
50
40
30]
20 ---
10

2M
Frequency [Hz]

Frequency
MHz

.604500
.183000
.190500
« 5593500
.807000
.879000

W WO WO wo

Frequency
MHz

.150000
.609000
215000

9.811500
10.027500
10.342500

B il o L

Level
dBuVv

37
31
o)

34.
36
S

. 70
o 15
5 0

60
70
60

Level
dBuVv

32.
33.
23,
« 50
21
22

21

80
20
60

90
20

Transd
dB

O WO W WO WL
CO CO OO CO ~J W

Transd

9.

WO WO W WO W

dB

CO CoO 0O Co W O

Limit Margin
dBpv dB
56 18.3
56 24.3

60 22 .3

60 25.4

60 23 3

60 23.4
Limit Margin
dBuv dB
56 232

46 128

46 22 .4

50 28 w2

50 28w

50 278

Detector

QP
QP
QP
QP
QP
QP

Detector

AV
AV
AV
AV
AV
AV

Line PE
L1 GND
L1 GND
Il GND
i | GND
L1l GND
L1 GND
Line PE
L1l GND
Ll GND
L1 GND
i | GND
L1 GND
L1 GND

***Note: Pre-scan all modes and recorded the worst case results in this report IEEE 802.11n HT20 mode (Low
Channel)@Chain 0+Chain 1 for 120V/60Hz.
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With Adapter(model: A912-050200W-US1)
Neutral

Report No.: HK1910302722-E3

80
70
60
50
40
30
20
10

Level [dBuV]

L
2M

\ [ |

| 1 |

I 1 L L |
M 4M S5M 6M  8M 10M

150k 300k 400k 600k 800k 1M 20M  30M
Frequency [Hz]
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.501000 42 .30 9.9 56 13.7 QP N GND
0.933000 34.30 9.8 56 21.7 QP N GND
1.176000 33.50 9.8 56 22.5 QP N GND
2.112000 31.50 9.7 56 24.5 QP N GND
2.584500 31.20 9.7 56 24.8 QP N GND
3.993000 30.40 9.7 56 25.6 QP N GND
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB  dBuv dB
0.505500 33.90 9.9 46 12.1 AV N GND
0.960000 26.60 9.8 46 19.4 AV N GND
2.080500 22.90 2 g 46 23.1 AV N GND
2.193000 23: 50 Dsi b 46 22+5 AV N GND
2.652000 22.20 9.7 46 23.8 AV N GND
2.724000 22.60 9.7 46 23.4 AV N GND
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Line

Report No.: HK1910302722-E3

80
70
60
50
40
30
20
10

Level [dBpV]

Frequency [Hz]

Frequency

wMhMNEFE O o

MHz

.2501000
. 744000
.441500
.188500
638500
« 199500

Frequency

P OOoOo

MHz

.501000
828500
9158500
.167000
.441500
L.

662000

Level
dBuv

42
3.3

53
31

.70
.60
34.
B2 4
.00
.00

40
80

Level
dBuVv

34.
26 .
.70
23 .
23 .
24.

25

10
30

50
30
90

Tran

Tran

9.

(Ve R Ve Ko RRNe B e ]

O W W W W

sd
dB

~] =] =1 =1 WO W

sd
dB

-] GO C© W W

7

Limit Margin

dBuv dB
56 L33
56 22.4
56 Vi R
56 238.2
56 23.0
56 2550
Limit Margin
dBpv dB
46 11.9
46 19.7
46 20 3
46 20.5
46 20.7
46 21.1

Detector

QP
QP
QP
QP
QP
QP

Detector

AV
AV
AV
AV
AV
AV

Line PE
Ll GND
Ll GND
Ll GND
L1 GND
Ll GND
L1l GND
Line PE
L1l GND
Ll GND
Ll GND
Ll GND
Ll GND
Il GND

***Note: Pre-scan all modes and recorded the worst case results in this report IEEE 802.11n HT20 mode (Low
Channel)@Chain 0+Chain 1 for 120V/60Hz.
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5.7 Undesirable Emissions Measurement

5.7.1 LIMIT

According to £15.407 (b) Undesirable emission limits. Except as shown in paragraph (b) (7) of
this section, the maximum emissions outside of the frequency bands of operation shall be
attenuated in accordance with the following limits:
(a) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(b) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(c) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725
GHz band shall not exceed an e.i.r.p. of -27 dBm/MHz.

(d) For transmitters operating in the 5.725-5.85 GHz band:

(i) All emissions shall be limited to a level of —27 dBm/MHz at 75 MHz or more above or below the
band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and
from 25 MHz above or below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5
MHz above or below the band edge, and from 5 MHz above or below the band edge increasing
linearly to a level of 27 dBm/MHz at the band edge.

(ii) Devices certified before March 2, 2017 with antenna gain greater than 10 dBi may demonstrate
compliance with the emission limits in §15.247(d), but manufacturing, marketing and importing
of devices certified under this alternative must cease by March 2, 2018. Devices certified before
March 2, 2018 with antenna gain of 10 dBi or less may demonstrate compliance with the
emission limits in §15.247(d), but manufacturing, marketing and importing of devices certified
under this alternative must cease before March 2, 2020.

(e) The emission measurements shall be performed using a minimum resolution bandwidth of 1
MHz. A lower resolution bandwidth may be employed near the band edge, when necessary,
provided the measured energy is integrated to show the total power over 1 MHz.

(f) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in
§15.209. Further, any U-NII devices using an AC power line are required to comply also with the
conducted limits set forth in §15.207.

(g) The provisions of §15.205 apply to intentional radiators operating under this section.

(h) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close
to the upper and lower frequency band edges as the design of the equipment permits.

5.7.2 TEST CONFIGURATION

L3

o

(]

Spectrum Analyzéen EUT

5.7.3 TEST PROCEDURE

1. The power was monitored at the coupler port with a Spectrum Analyzer. The power level was
set to the maximum level.

2. Set the RBW = 1MHz.
3. Set the VBW = 3MHz

4. Number of points in sweep = 2 x span / RBW. (This ensures that bin-to-bin spacing is <
RBW/2, so that narrowband signals are not lost between frequency bins.)

5. Manually set sweep time = 10 x (number of points in sweep) x (total on/off period of the
transmitted signal).

6. Set detector = power averaging (rms).
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7. Sweep time

8. Trace mode

= auto couple.

max hold.

9. Allow trace to fully stabilize.

5. 7.4 Test Results

For Antenna Chain 1

Report No.: HK1910302722-E3

IEEE 802.11a
Conducted Antenna _ Over
Frequency : EIRP Limit il ]
(MHz) E’dOE‘;Nn‘j)r 8@3 (dBm/1MHz) | Detector | iBm/1MHz) "(;';t Verdict
5650.00 -52.62 3.27 -49.35 Peak -27.00 -22.35 PASS
5700.00 -45.43 3.27 -42.16 Peak 10.00 -52.16 PASS
5720.00 -39.55 3.27 -36.28 Peak 15.60 -51.88 PASS
5725.00 -35.16 3.27 -31.89 Peak 27.00 -58.89 PASS
5850.00 -31.16 3.27 -27.89 Peak 27.00 -54 .89 PASS
5855.00 -35.86 3.27 -32.59 Peak 15.60 -48.19 PASS
5875.00 -40.95 3.27 -37.68 Peak 10.00 -47 .68 PASS
5925.00 -51.32 3.27 -48.05 Peak -27.00 -21.05 PASS
|IEEE 802.11n HT20
Conducted Antenna . Over
Frequency : EIRP Limit il ]
(MHz) E’d°E‘;Nn‘j)r 8@3 (@Bm/IMHz) | DeteCtr | gpm/amHz) | At | Verdiet
5650.00 -53.03 3.27 -49.76 Peak -27.00 -22.76 PASS
5700.00 -36.85 3.27 -33.58 Peak 10.00 -43.58 PASS
5720.00 -32.57 3.27 -29.30 Peak 15.60 -44 .90 PASS
5725.00 -35.22 3.27 -31.95 Peak 27.00 -58.95 PASS
5850.00 -34.40 3.27 -31.13 Peak 27.00 -58.13 PASS
5855.00 -33.76 3.27 -30.49 Peak 15.60 -46.09 PASS
5875.00 -41.72 3.27 -38.45 Peak 10.00 -48.45 PASS
5925.00 -49.17 3.27 -45.90 Peak -27.00 -18.90 PASS
IEEE 802.11ac VHT20
Conducted Antenna L Over
Frequency : EIRP Limit G g
(MHz) f’d"é"’rﬁ; 8%3 (dBm/AMHz) | Detector | qpm/iMHz) "é%'t Verdict
5650.00 -52.80 3.27 -49.53 Peak -27.00 -22.53 PASS
5700.00 -45.03 3.27 -41.76 Peak 10.00 -51.76 PASS
5720.00 -37.16 3.27 -33.89 Peak 15.60 -49.49 PASS
5725.00 -29.38 3.27 -26.11 Peak 27.00 -53.11 PASS
5850.00 -41.24 3.27 -37.97 Peak 27.00 -64.97 PASS
5855.00 -40.67 3.27 -37.40 Peak 15.60 -53.00 PASS
5875.00 -44 .82 3.27 -41.55 Peak 10.00 -51.55 PASS
5925.00 -50.23 3.27 -46.96 Peak -27.00 -19.96 PASS
IEEE 802.11n HT40
Conducted Antenna . Over
Frequency : EIRP Limit s ]
(MHz) f’doé’vrﬁ)r g”g{; (dBm/AMHz) | Detector | qpm/iMHz) "gé't Verdict
5650.00 -49.54 3.27 -46.27 Peak -27.00 -19.27 PASS
5700.00 -41.04 3.27 -37.77 Peak 10.00 A47.77 PASS
5720.00 -34.73 3.27 -31.46 Peak 15.60 -47.06 PASS
5725.00 -33.78 3.27 -30.51 Peak 27.00 -57.51 PASS
5850.00 -42.68 3.27 -39.41 Peak 27.00 -66.41 PASS
5855.00 -43.61 3.27 -40.34 Peak 15.60 -55.94 PASS
5875.00 -46.49 3.27 -43.22 Peak 10.00 -53.22 PASS
5925.00 -50.77 3.27 -47.50 Peak -27.00 -20.50 PASS
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Report No.: HK1910302722-E3

IEEE 802.11ac VHT40

Conducted Antenna . Over
Frequency : EIRP Limit v ]
(MHz) f’d"g"rﬁg 81?3'3 (dBm/AMHz) | Detector | qpm/1MHz) "Qgt Verdict
5650.00 -49.54 3.27 -46.27 Peak -27.00 -19.27 PASS
5700.00 -41.04 3.27 -37.77 Peak 10.00 A47.77 PASS
5720.00 -34.73 3.27 -31.46 Peak 15.60 -47.06 PASS
5725.00 -33.78 3.27 -30.51 Peak 27.00 -57.51 PASS
5850.00 -42.68 3.27 -39.41 Peak 27.00 -66.41 PASS
5855.00 -43.61 3.27 -40.34 Peak 15.60 -55.94 PASS
5875.00 -46.49 3.27 -43.22 Peak 10.00 -53.22 PASS
5925.00 -50.77 3.27 -47.50 Peak -27.00 -20.50 PASS
IEEE 802.11ac VHTS80
Conducted Antenna A Over
Frequency : EIRP Limit il ]
(MHz) E’d°E‘;Nn‘j)r gagir; (dBm/AMHz) | Detector | qpm/1MHz) "ggt Verdict
5650.00 -50.08 3.27 -46.81 Peak -27.00 -19.81 PASS
5700.00 -51.60 3.27 -48.33 Peak 10.00 -58.33 PASS
5720.00 -45.43 3.27 -42.16 Peak 15.60 -57.76 PASS
5725.00 -44 .97 3.27 -41.70 Peak 27.00 -68.70 PASS
5850.00 -51.06 3.27 -47.79 Peak 27.00 -74.79 PASS
5855.00 -48.76 3.27 -45.49 Peak 15.60 -61.09 PASS
5875.00 -49.32 3.27 -46.05 Peak 10.00 -56.05 PASS
5925.00 -50.33 3.27 -47.06 Peak -27.00 -20.06 PASS
For Antenna Chain 2
IEEE 802.11a
Conducted Antenna _ Over
Frequency : EIRP Limit il ]
(MHz) E’dOE‘;’an)r 8%8 (dBm/AMHz) | Detector | qpm/1MHz) "(;‘[‘B't Verdict
5650.00 -50.66 5.93 -44.73 Peak -27.00 -17.73 PASS
5700.00 -45.45 5.93 -39.52 Peak 10.00 -49.52 PASS
5720.00 -35.85 5.93 -29.92 Peak 15.60 -45.52 PASS
5725.00 -35.40 5.93 -29.47 Peak 27.00 -56.47 PASS
5850.00 -36.51 5.93 -30.58 Peak 27.00 -57.58 PASS
5855.00 -38.11 5.93 -32.18 Peak 15.60 -47.78 PASS
5875.00 -44.30 5.93 -38.37 Peak 10.00 -48.37 PASS
5925.00 -50.10 5.93 -44 17 Peak -27.00 -17.17 PASS
IEEE 802.11n HT20
Conducted Antenna . Over
Frequency : EIRP Limit s ]
(MHz) f’doé’vrﬁ)r g”g{; (@Bm/IMHz) | DeteCtr | gpm/amHz) |t | Verdict
5650.00 -50.48 5.93 -44 .55 Peak -27.00 -17.55 PASS
5700.00 -43.87 5.93 -37.94 Peak 10.00 -47.94 PASS
5720.00 -33.42 5.93 -27.49 Peak 15.60 -43.09 PASS
5725.00 -26.91 5.93 -20.98 Peak 27.00 -47.98 PASS
5850.00 -39.31 5.93 -33.38 Peak 27.00 -60.38 PASS
5855.00 -36.99 5.93 -31.06 Peak 15.60 -46.66 PASS
5875.00 -42.50 5.93 -36.57 Peak 10.00 -46.57 PASS
5925.00 -51.62 5.93 -45.69 Peak -27.00 -18.69 PASS
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Report No.: HK1910302722-E3

IEEE 802.11ac VHT20
Conducted Antenna _ Over
Frequency : EIRP Limit s ]
(MHz) '(DdOE‘;"’n‘j; (cffgir; (dBm/1MHz) | Detector | iBm/1MHz) "(;‘gt Verdict
5650.00 -51.10 5.93 -4517 Peak -27.00 -18.17 PASS
5700.00 -44 25 5.93 -38.32 Peak 10.00 -48.32 PASS
5720.00 -38.34 5.93 -32.41 Peak 15.60 -48.01 PASS
5725.00 -28.20 5.93 -22.27 Peak 27.00 -49.27 PASS
5850.00 -38.32 5.93 -32.39 Peak 27.00 -59.39 PASS
5855.00 -43.36 5.93 -37.43 Peak 15.60 -53.03 PASS
5875.00 -46.35 5.93 -40.42 Peak 10.00 -50.42 PASS
5925.00 -51.46 5.93 -45.53 Peak -27.00 -18.53 PASS
IEEE 802.11n HT40
Conducted Antenna . Over
Frequency : EIRP Limit e ]
(MHz) l(DdOE\SNrﬁ)r 8?3'3 (@Bm/IMHz) | DeteCtr | gpmjamHz) |t | Verdict
5650.00 -49.27 5.93 -43.34 Peak -27.00 -16.34 PASS
5700.00 -42.66 5.93 -36.73 Peak 10.00 -46.73 PASS
5720.00 -41.64 5.93 -35.71 Peak 15.60 -51.31 PASS
5725.00 -39.37 5.93 -33.44 Peak 27.00 -60.44 PASS
5850.00 -45.84 5.93 -39.91 Peak 27.00 -66.91 PASS
5855.00 -46.24 5.93 -40.31 Peak 15.60 -55.91 PASS
5875.00 -48.76 5.93 -42.83 Peak 10.00 -52.83 PASS
5925.00 -50.94 5.93 -45.01 Peak -27.00 -18.01 PASS
IEEE 802.11ac VHT40
Conducted Antenna . Over
Frequency : EIRP Limit T ]
(MHz) FdOE\;Nrﬁ)r ff%i’; (@Bm/IMHz) | DeteCtr | gBm/amHz) |t | Verdict
5650.00 -50.39 5.93 -44 46 Peak -27.00 -17.46 PASS
5700.00 -41.88 5.93 -35.95 Peak 10.00 -45.95 PASS
5720.00 -33.63 5.93 -27.70 Peak 15.60 -43.30 PASS
5725.00 -30.71 5.93 -24.78 Peak 27.00 -51.78 PASS
5850.00 -44 .80 5.93 -38.87 Peak 27.00 -65.87 PASS
5855.00 -45.59 5.93 -39.66 Peak 15.60 -55.26 PASS
5875.00 -47 11 5.93 -41.18 Peak 10.00 -51.18 PASS
5925.00 -52.38 5.93 -46.45 Peak -27.00 -19.45 PASS
IEEE 802.11ac VHT80
Conducted Antenna _ Over
Frequency : EIRP Limit G g
(MHz) fdoé"’rﬁ)r 81%3 (@Bm/AMHz) | P | (gBm/AMHz) | Tt | Verdiet
5650.00 -50.77 5.93 -44 .84 Peak -27.00 -17.84 PASS
5700.00 -51.60 5.93 -45.67 Peak 10.00 -55.67 PASS
5720.00 -46.28 5.93 -40.35 Peak 15.60 -55.95 PASS
5725.00 -47.99 5.93 -42.06 Peak 27.00 -69.06 PASS
5850.00 -43.74 5.93 -37.81 Peak 27.00 -64.81 PASS
5855.00 -47.93 5.93 -42.00 Peak 15.60 -57.60 PASS
5875.00 -50.46 5.93 -44 53 Peak 10.00 -54 .53 PASS
5925.00 -52.16 5.93 -46.23 Peak -27.00 -19.23 PASS
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For Combined Antenna Chain 1 and Antenna Chain 2

Report No.: HK1910302722-E3

IEEE 802.11n HT20

el et e Directional Over
ATEMENE; (dBm) Gain Sy Detector il limit Verdict
(MHz) Ant?nna Antt;nna sum (dB) (dBm/1MHz) (dBm/1MHz) 4B
5650.00 -53.03 -50.48 -48.56 7.81 -40.75 Peak -27.00 -13.75 | PASS
5700.00 -36.85 -43.87 -36.06 7.81 -28.25 Peak 10.00 -38.25 | PASS
5720.00 -32.57 -33.42 -29.96 7.81 -22.15 Peak 15.60 -37.75 | PASS
5725.00 -35.22 -26.91 -26.31 7.81 -18.50 Peak 27.00 -45.50 | PASS
5850.00 -34.4 -39.31 -33.18 7.81 -25.37 Peak 27.00 -52.37 | PASS
5855.00 -33.76 -36.99 -32.07 7.81 -24.26 Peak 15.60 -39.86 | PASS
5875.00 -41.72 -42.5 -39.08 7.81 -31.27 Peak 10.00 -41.27 | PASS
5925.00 -49.17 -51.62 -47.21 7.81 -39.40 Peak -27.00 -12.40 | PASS
IEEE 802.11ac VHT20
Conducted Power Directional Over
FREIETE (dBi) Gain 2Nz Detector Ll limit Verdict
(MHz) Antenna | Antenna (dBm/1MHz) (dBm/1MHz)
1 5 Sum (dB) dB
5650.00 -52.8 -51.1 -48.86 7.81 -41.05 Peak -27.00 -14.05 | PASS
5700.00 -45.03 -44.25 -41.61 7.81 -33.80 Peak 10.00 -43.80 | PASS
5720.00 -37.16 -38.34 -34.70 7.81 -26.89 Peak 15.60 -42.49 | PASS
5725.00 -29.38 -28.2 -25.74 7.81 -17.93 Peak 27.00 -44.93 | PASS
5850.00 -41.24 -38.32 -36.53 7.81 -28.72 Peak 27.00 -55.72 PASS
5855.00 -40.67 -43.36 -38.80 7.81 -30.99 Peak 15.60 -46.59 | PASS
5875.00 -44.82 -46.35 -42.51 7.81 -34.70 Peak 10.00 -44.70 | PASS
5925.00 -50.23 -51.46 -47.79 7.81 -39.98 Peak -27.00 -12.98 | PASS
IEEE 802.11n HT40
L elTa Gl Ay Directional Over
Frequency (dBm) Gain S Detector LS limit Verdict
(MHz) Antinna Antznna sum (dB) (dBm/1MHz) (dBm/1MHz) dB
5650.00 -49.54 -49.27 -46.39 7.81 -38.58 Peak -27.00 -11.58 PASS
5700.00 -41.04 -42.66 -38.76 7.81 -30.95 Peak 10.00 -40.95 PASS
5720.00 -34.73 -41.64 -33.92 7.81 -26.11 Peak 15.60 -41.71 PASS
5725.00 -33.78 -39.37 -32.72 7.81 -24.91 Peak 27.00 -51.91 PASS
5850.00 -42.68 -45.84 -40.97 7.81 -33.16 Peak 27.00 -60.16 PASS
5855.00 -43.61 -46.24 -41.72 7.81 -33.91 Peak 15.60 -49.51 PASS
5875.00 -46.49 -48.76 -44.47 7.81 -36.66 Peak 10.00 -46.66 PASS
5925.00 -50.77 -50.94 -47.84 7.81 -40.03 Peak -27.00 -13.03 PASS
IEEE 802.11ac VHT40
SR E ) (PO Directional Over
Frequency (dBm) Gain il Detector Limit limit Verdict
(MHz) Ant?nna Antt;nna sum (dB) (dBm/1MHz) (dBm/1MHz) dB
5650.00 -48.26 -50.39 -46.19 7.81 -38.38 Peak -27.00 -11.38 PASS
5700.00 -41.96 -41.88 -38.91 7.81 -31.10 Peak 10.00 -41.10 PASS
5720.00 -38.19 -33.63 -32.33 7.81 -24.52 Peak 15.60 -40.12 PASS
5725.00 -37.2 -30.71 -29.83 7.81 -22.02 Peak 27.00 -49.02 PASS
5850.00 -41.84 -44.8 -40.06 7.81 -32.25 Peak 27.00 -59.25 PASS
5855.00 -43.4 -45.59 -41.35 7.81 -33.54 Peak 15.60 -49.14 PASS
5875.00 -44.93 -47.11 -42.87 7.81 -35.06 Peak 10.00 -45.06 PASS
5925.00 -50.45 -52.38 -48.30 7.81 -40.49 Peak -27.00 -13.49 PASS
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w Report No.: HK1910302722-E3

IEEE 802.11ac VHT80

ComeliEEe] Ay Directional Over
Frequency (dBm) Gain il Detector Ll limit Verdict
(MHz) Antenna | Antenna (dBm/1MHz) (dBm/1MHz)
1 5 Sum (dB) dB
5650.00 -50.08 -50.77 -47.40 7.81 -39.59 Peak -27.00 -12.59 Pass
5700.00 -51.60 -51.6 -48.59 7.81 -40.78 Peak 10.00 -50.78 Pass
5720.00 -45.43 -46.28 -42.82 7.81 -35.01 Peak 15.60 -50.61 Pass
5725.00 -44.97 -47.99 -43.21 7.81 -35.40 Peak 27.00 -62.40 Pass
5850.00 -51.06 -43.74 -43.00 7.81 -35.19 Peak 27.00 -62.19 Pass
5855.00 -48.76 -47.93 -45.31 7.81 -37.50 Peak 15.60 -53.10 Pass
5875.00 -49.32 -50.46 -46.84 7.81 -39.03 Peak 10.00 -49.03 Pass
5925.00 -50.33 -52.16 -48.14 7.81 -40.33 Peak -27.00 -13.33 Pass
Remark:
1. Measured unwanted emission at difference data rate for each mode and recorded worst case for each
mode.

2. Test results including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40, IEEE
802.11a VHT20, IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;

4. For MIMO with CCD technology device:
Directional gain = 10 log[(10G1 /10 + 10G2 /10 + ... + 10GN /10)/NANT] dBi,where antenna gains given by
G1, G2, ..., GN dBi, NANT is the antennas total Number

5. E.LR.P = Conducted power + Directional Gain

6. Please refer to following test plots;
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Report No.: HK1910302722-E3

Unwanted emission
IEEE 802.11a

Antenna Chain 2

Analyzer - Swept 54
RL RE 1500 AC | CORE SEEPULE ALIGNALTD
Frequency or Frea 5.71250000 #Avg Type: RMS Frequency
712500000 G:'I“ZL e Tl Ry BvalHold: 1001100 enter Freq 5.712 L] G:lz. Fasi >~ Trig: Free Run AvglHeld: 1001100
IFGain:Low  #Atten: 30 dB IFGaindlow  HAtten: 30 dB
MIkra 5.7 Auto Tune Auto Tune|
Ref 20.00 dBm Ref 20.00 dBm
Center Freq| T I I Center Freq
5.712500000 GHz, i t t i T i 6.712500000 GHz
I StartFreq| StartFreq
=11 ® I 5.650000000 GHz T T [ 5.650000000 GHz
ot ' : Grodatd
b | | ' z i x e | ! !
Stop Freq| | | | | f Stop Freq)
5.775000000 GHz, ik 5775000000 GHz
Start 5.65000 GHz Stop 5.77500 GHz, CF Step Start 5.65000 GHz Stap 5.77500 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 12500000 MHz] Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 12.500000 MHz|
= wte Man |Auto Man
L+ _ Ll v _ I | I S
1 5.650 000 GHz 52617 dBm 1N f 5850000GHz 50660 dBm
2 6.700 000 GHz 45.430 dBm 2 N f 5700000GHz 45447 dBm
3 6720000 GHz 39663 dBm FreqOffset 3N r 5720000GHz  -35.849 dBm FreqOffset
Hs 6725000 GHz 35167 dBm 0 Hazl N f £726000GHz  -36.400 dBm 0 Hz
5
3 6
7 7
8
] ]
10 10
kil v 1 v
. % < >
= Tgstanus s Lgsmnus
Analyzer - Swept S
B RL RE 15090 AC | CORRE SEEPULE ALIGNALTD o
requet #hvg Type: RMS
enter Freq 5860000000 GHz | _ Co i e A
IFGain:Low IFGain:Low #Atten: 30 dB
Auto Tune MKr4 5.925 000 GHzZ Auto Tune|
10d/dy_ Ref 20.00 dBm iy Ref 20.00 dBm 103 dBm
og
T T T Center Freq| T L T Center Freq
5.860000000 GHz T 1 T ' 5860000000 GHz
& StartFreq| | | [ StartFreq
ORL T IS T T T 6.795000000 GHz, i P [#) o T T 5795000000 GHz
‘ L I | i ] ] i & 1
bredsadad 4 s ,
StopFreq | StopFreq
5.925000000 GHz, 5925000000 GHz
Start 5.79500 GHz Stop 5.92500 GHz CF Step Start 5,79500 GHz Stop 5.92500 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)||  13.000000 MHz Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 13000000 MHz
ol A 15 S S e - | o —— [pute il
1N [ 5,850 000 GHz 31.160 dBm 1N f 5850000GHz 36514 dBm
2 N f 6,865 000 GHz 35,867 dBm 2 N f 5855000GHz  -38.107 dBm
3 N f 5.875 000 GHz -40.954 dBm FreqOffset| 3 N f §.875 000 GHz 44302 dBm FreqOffset
-5 N f 6925000 GHz £1.323dBm 0 Hz 4 N f £926000GHz  50.103 dBm 0 Hz
8 8
7 7
8
9 9
10 10
" o 1 L
¢ » ¢ >
s Tgsrns usc Tgsminus

Channel 165/ 5825 MHz — Peak
IEEE 802.11n HT20

Agitent Specs
" "L
Frequency er Freq 5.71250000 #Avg Type: RMS
PHO: Tast v~ Trig: Free Run AvglHold: 1001100 eres Fr 12 0 G::T; =+~ Trig: Free Run AvglHold: 100/100
(FGainLow  #Atten: 30 di I #Atten: 30 4B
T Auto Tune, MKrd 5.7 Auto Tune|
10 dBidiv__Ref 20.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
Center Freq T T T Center Freq
: 5.712500000 GHz i | i ' 5712500000 GHz
o I StartFreq)| I I A @ 1 T .l StartFreq|
19} Vg 5.650000000 GHz, W S | 5650000000 GHz
" y p ] | ok | I y fof i
[ | | StopFreq | | | | f StopFreq
5.775000000 GHz, ik 5775000000 GHz
Start 5.65000 GHz Stop 5.77500 GHz CF Step Start 5.65000 GHz Stop 5.77500 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 12500000 MHz| |#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 12,500000 MHz|
— Auto an — [Auto Man
[ X . 1N f 5650000GHz 50442 dBm
2 N f 6700000 GHz 36849 dBm 2 N f 5700000GHz 43874 dBm
3 N f 6.720 000 GHz 32569 dBm FreqOffset; 3 N f 6.720 000 GHz 33416 dBm Freq Offset
-5 N f 6725000GHz  35218dBm 0 Hz N ] 5725000GHz 25908 dBm 0 Hz
8 8
7 7
8 8
g g
10 10
" o 1 L
¢ » ¢ >
= Tgsmarus usc s

Channel 149 / 5745 MHz — Peak
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Report No.: HK1910302722-E3

Unwanted emission
IEEE 802.11n HT20

Antenna Chain 2

RL RE 15090 AC | CORRE SETEFLLSE ALIGNALTD
Frequency Frequency
enter Freq 5.860000000 GHz #Avg Type: RMS
PHO: Fast —— T Run Avg|Hold: 100/100 9 PNO: Fasi —»~ Trig:Free Run Avgl|Held: 1001100
(FGaimLow  SAtten: 30 dB IFGaindlow  HAtten: 30 dB
MKkra 5 Auto Tune; Wikra & Atitn.Tuing
Ref 20.00 dBm Ref 20.00 dBm
I Center Freq| T | I Center Freq
5860000000 GHz 2 1 t 5.860000000 GHz,
AL I StartFreq| | N StartFreq
e | (j | 5.795000000 GHz} [ I } Gk 0 6.795000000 GHz
Stop Freq| | | StopFreq)
5.925000000 GHz, 5925000000 GHz
Start 5.79500 GHz Stop 5.92500 GHz, CF Step Start 5.79500 GHz Stop 5.92500 GHz. CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (3001 pts) 13,000000 MHz] Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 13.000000 MHz|
— wte Man |Auto Man
L » 1 | I T
1 5.850 000 GHz 1 N f 5850000GHz  -39.306 dBm
2 6,865 000 GHz 2 N f 5855000GHz  -35.999 dBm
3 6.876 000 GHz FreqOffset 3 N r 5.875 000 GHz 42.499 dBm Freq Offset
Hs 5925000 GHz 49.167 dBm 0 Hz, N f 6926000GHz 61620 dBm 0 Hz
5
8 8
7 7
8
] ]
10 10
1" 24 1 v
< » < >
isc Tgsrans usc Lgsms

Channel 165/ 5825 MHz — Peak Channel 165/ 5825 MHz — Peak
IEEE 802.11ac VHT20

#Avg Typ Frequency Avg Type: RMS
PHO: st = T Run AvglHold: 1001100 =+~ Trig: Free Run AvglHold: 100/100
(FGain:Low  #Atten: 30 dB #Atten: 30 4B
Wkrd § Ao Tune MKkr4 5.725 000 GHZ Auto;Tunc
Ref 20.00 dBm a 1 ng:‘w‘d‘. Ref 20.00 dBm -28.201 dBm|
| Center Freq T T T Center Freq
5.712500000 GHz t i 5.712500000 GHz,
[ StartFreq| I T (] T 1 I StartFreq
i 1 T & 6.650000000 GHz H I 5650000000 GHz
] ; B {
\} | ] ﬂ‘) TN
l
e
Stop Freq| StopFreq)
6.775000000 GHz, 6776000000 GHz
Start 5.65000 GHz Stop 5.77500 GHz, CF Step Start 5.65000 GHz Stap 5.77500 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 12500000 MHz] Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 12.500000 MHz|
[ A [fuse e = sk
I T
1 5.650 000 GHz 52.796 dBm N f 5850000GHz  51.100 dBm
2 6.700 000 GHz 45030 dBm N f 5700000GHz 44253 dBm
3 6720000 GHz 37.162dBm FreqOffset N r 5720000GHz  -38.341 dBm FreqOffset
& 6.726 000 GHz 29377 dBm 0 He, N f £726000GHz 28201 dBm 0 Hz
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Unwanted emission
IEEE 802.11n HT40

Antenna Chain 2
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Unwanted emission
IEEE 802.11ac VHT40

Antenna Chain 2
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5.8. Antenna Requirements

5.8.1. Standard Applicable
For intentional device, according to FCC 47 CFR Section 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 unique coupling to the intentional radiator, 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

And according to FCC 47 CFR Section 15.407 (a), if transmitting antennas of directional gain
greater than 6dBi are used, the power shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6dBi.

5.8.2. Antenna Connector Construction
The directional gains of antenna used for transmitting refer to section 1.1 of this report , and the

antenna is an internal antenna connect to PCB board and no consideration of replacement.
Please see EUT photo for details.

5.8.3. Results: Compliance.
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5.9. Frequency Stability

5.9.1 Standard Applicable

According to FCC §15.407(g) “Manufacturers of U-NII devices are responsible for ensuring frequency
stability such that an emission is maintained within the band of operation under all conditions of normal
operation as specified in the user manual.”

According to FCC §2.1055(a) “The frequency stability shall be measured with variation of ambient
temperature as follows:”

(1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a) (2) and (3) of
this section.

(2) From —20° to + 50° centigrade for equipment to be licensed for use in the Maritime Services under
part 80 of this chapter, except for Class A, B, and S Emergency Position Indicating Radiobeacons
(EPIRBS), and equipment to be licensed for use above 952 MHz at operational fixed stations in all
services, stations in the Local Television Transmission Service and Point-to-Point Microwave Radio
Service under part 21 of this chapter, equipment licensed for use aboard aircraft in the Aviation
Services under part 87 of this chapter, and equipment authorized for use in the Family Radio Service
under part 95 of this chapter.

(3) From 0° to + 50° centigrade for equipment to be licensed for use in the Radio Broadcast Services
under part 73 of this chapter.

5.9.2 Test Configuration
Temperature Chamber
Spectrum analyzer EUT
]
Att.

Varnable Power Supply
5.9.3 Test Procedure

The equipment under test was connected to an external AC or DC power supply and input rated voltage.
RF output was connected to a frequency counter or spectrum anzlyer via feed through attenators. The
EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW low engouh to obtain
the desired frequency resoluation and measure EUT 20 degree operating frequency as reference
frequency. Turn EUT off and set the chamber temperature to -30 degree. After the temperature stabilized
for approximately 30 minutes recorded the frequency. Repeat step measure wuth 10 degree increased
per stage until the highest temperature of +50 degree reached.

5.9.4 Test Results
PASS

Remark:

1. Measured all conditions and recorded worst case.
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IEEE 802.11a Mode / 5745 — 56825 MHz / 5745 MHz

Enviroment Temperature Voltage Measured Frequency Limit Range
(Dregree) (VAC) (MHz) (MHz) Test Results

20 132 5745.018136 5725 — 5850 PASS
20 108 5745.014462 5725 — 5850 PASS
50 120 5744.923416 5725 — 5850 PASS
40 120 5745.070886 5725 — 5850 PASS
30 120 5744.947663 5725 — 5850 PASS
20 120 5744.903772 5725 — 5850 PASS
10 120 5745.035585 5725 — 5850 PASS

0 120 5745.057696 5725 — 5850 PASS
-10 120 5745.090606 5725 — 5850 PASS
-20 120 5744.937809 5725 — 5850 PASS
-30 120 5744.976730 5725 — 5850 PASS

IEEE 802.11a Mode / 5745 — 56825 MHz / 5825 MHz
Enviroment Temperature Voltage Measured Frequenc Limit Range
(Dregree) VAG) (MHz) Y (MHz) Test Results

20 132 5825.034369 5725 — 5850 PASS
20 108 5824.923516 5725 — 5850 PASS
50 120 5825.062486 5725 — 5850 PASS
40 120 5824.952281 5725 — 5850 PASS
30 120 5825.076843 5725 — 5850 PASS
20 120 5825.061795 5725 — 5850 PASS
10 120 5824.932185 5725 — 5850 PASS
0 120 5825.073018 5725 — 5850 PASS
-10 120 5824.999642 5725 — 5850 PASS
-20 120 5825.020480 5725 — 5850 PASS
-30 120 5825.062938 5725 — 5850 PASS
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6. LIST OF MEASURING EQUIPMENTS
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. . Cal.
ltem Equipment Manufacturer Model No. Serial No. Last Cal. Interval
L.I.S.N.
1. Artificial Mains R&S ENV216 HKE-002 Dec. 27,2018 | 1 Year
Network
2. Receiver R&S ESCI7 HKE-010 Dec. 27,2018 | 1 Year
3. |RFadtomatecontroll  ronscend JS0806-2 HKE-060 | Dec. 27,2018 | 1 Year
4. Spectrum analyzer R&S FSP40 HKE-025 Dec. 27,2018 | 1 Year
5. Spectrum analyzer Agilent N9020A HKE-048 Dec. 27,2018 | 1 Year
6. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 27,2018 | 1 Year
7. EMI Test Receiver | Rohde & Schwarz ESCI7 HKE-010 Dec. 27,2018 | 1 Year
g. | BilogBroadband Schwarzbeck | VULB9163 HKE-012 | Dec. 27,2018 | 1 Year
Antenna
9. Loop Antenna Schwarzbeck FMZB 1519 B HKE-014 Dec. 27,2018 | 1 Year
10. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 27,2018 | 1 Year
Broadband Horn
11. Antenna Schewarzbeck BBHA 9170 HKE-017 Dec. 27,2018 | 1 Year
12, Pre-amplifier EMCI E'V'Cg‘? 845! HKE-015 | Dec.27,2018 | 1 Year
13. Pre-amplifier Agilent 83051A HKE-016 Dec. 27,2018 | 1 Year
14, | EMI Test Software Tonscend JS1120-B HKE-083 | Dec.27,2018| N/A
EZ-EMC
15. Power Sensor Agilent E9300A HKE-086 Dec. 27,2018 | 1 Year
16. Signal generator Agilent N5182A HKE-029 Dec. 27,2018 | 1 Year
17. Signal Generator Agilent 83630A HKE-028 Dec. 27,2018 | 1 Year
18. Shielded room Shiel Hong 4*3*3 HKE-039 Dec. 27,2018 | 3 Year
19. Horn Antenna ETS 3117 HKE-040 Dec. 27,2018 | 1 Year
20. | RF Cfg'lfl’ge'ow HUBER+SUHNER | RG214 HKE-055 | Dec. 27,2018 | 1 Year
1. | RF Cfg',‘j(ze;bo"e HUBER+SUHNER | RG214 HKE-056 | Dec. 27,2018 | 1 Year
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