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TEST REPORT DECLARATION

Applicant Shenzhen Shadow Crown Technology Co., Ltd.

Address - A9 East 5th Floor, Industrial Building, Longwang Miao, Fuyong District ,
Shenzhen, Guangdong, China.

Manufacturer - Shenzhen Shadow Crown Technology Co., Ltd.

Address - A9 East 5th Floor, Industrial Building, Longwang Miao, Fuyong District ,

Shenzhen, Guangdong, China.
EUT Description

Projector
YG431, YG221, YG231, YG251, YG261, YG271,
(A)  Model No. : YG331, YG351, YG361, YG381, YG461, YG471,
YG521, YG620, YG651, YG661, YG671, YG681
(B) Trademark ©ON/A

Measurement Standard Used:
FCC CFR Title 47 Part 15 Subpart E Section 15.407

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine the
maximum emission levels emanating from the device. The maximum emission levels are compared to the
FCC Part 15 Subpart C limits both conducted and radiated emissions. The test results are contained in this
test report and Shenzhen Alpha Product Testing Co., Ltd. is assumed of full responsibility for the accuracy
and completeness of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above standards.

This report applies to above tested sample only. This report shall not be reproduced in parts without written
approval of Shenzhen Alpha Product Testing Co., Ltd.

Project Engineer

Lucas Pan (;
Tested by (name + signature).........: g Li%d ‘ ?

Approved by (name + signature).......: ﬁ'rrgjglcet S/Il:i?]gger W

Date of issue...... ..cccoeeviiiiil April 19, 2021
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Revision History

Revision Issue Date Revisions Revised By
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1 Test Summary

Test Item Section in CFR 47 Result
Antenna requirement 15.203 PASS
AC Power Line Conducted Emission 15.207 PASS
Peak Transmit Power 15.407(a)(1), 15.407 (a)(3) PASS
Power Spectral Density 15.407(a)(1) , 15.407 (a)(3) PASS
Emissipn Bandwidth and 99% Occupied 15.407(b)(6), 15.205/15.209 PASS
Bandwidth
Radiated Emission 15.205/15.209 PASS
Band Edge 15.205 PASS
Frequency Stability 15.407(f) PASS

Remark: 1.Pass: The EUT complies with the essential requirements in the standard.

2. N/A is an abbreviation for Not Applicable.

3. F is an abbreviation for Fail.
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2 General Information

2.1 General Description of EUT

Description of Device (EUT)

Description

Trademark

Model Number
DIFF.

Test Voltage

Operation Frequency

Channel separation

Modulation technology:

Antenna Type

Software version

Hardware version

Projector

N/A

YGA431, YG221, YG231, YG251, YG261, YG271, YG331, YG351, YG361,
YG381, YG461, YG471, YG521, YG620, YG651, YG661, YG671, YG681

The difference between the models is that the board and key components of
each product are the same. Only the named will be a little different, so test
model is: YG431.

AC 120V/60Hz

802.11a/ 802.11ac20/ 802.11n(HT20): 5180-5240MHz
802.11ac40/ 802.11n(HT40): 5190-5230MHz
802.11ac80: 5210MHz

20MHz for 802.11a/ 802.11ac20/ 802.11n(HT20)

40MHz for 802.11ac40/ 802.11n(HT40)
80MHz for 802.11ac80

IEEE 802.11n: OFDM (64QAM, 16QAM,QPSK,BPSK)
IEEE 802.11a: OFDM (64QAM, 16QAM,QPSK,BPSK)
IEEE 802.11ac: OFDM (64QAM, 16QAM,QPSK,BPSK)

Integrated antenna, Maximum Gain is 4.96dBi

V1.0
YT-23-MB-V2.3
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2.2 Test mode

Keep the EUT in transmitting with modulation.

EUT was test with 100% duty cycle at its maximum power control level.

Bandwidth Mode 20MHz 40MHz 80MHz
IEEE 802.11a 4 O O
IEEE 802.11n %} M O
IEEE 802.11ac 4 ] A

Remark: During the test, the test voltage was tuned from 85% to 115% of the nominal rated supply voltage,
and found that the worst case was under the nominal rated supply condition. So the report just shows that
condition’s data.

2.3 Test Facility

Shenzhen Alpha Product Testing Co., Ltd
Building i, No.2, Lixin Road, Fuyong Street, Bao'an District, 518103, Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293961

July 15, 2019 Certificated by IC
Registration Number: CN0085

2.4 Accessories of Device (EUT)

Accessories1
Manufacturer

/
/
Model /
/

Ratings

2.5 Tested Supporting System Details

No. Description Manufacturer Model Serial Number Certification or DOC

/ / / / / /

2.6 Block Diagram of connection between EUT and simulators

Supporting EUT
System
2.7 Test Conditions
Items Required Actual
Temperature range: 15-35C 24°C
Humidity range: 25-75% 56%
Pressure range: 86-106kPa 98kPa
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2.8 Measurement Uncertainty

95% confidence levels, k=2)

Item

Uncertainty

Uncertainty for Power point Conducted Emissions Test

2.74dB

Uncertainty for Radiation Emission test in 3m chamber
(below 30MHz)

2.13 dB(Polarize: V)

2.57dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber
(30MHz to 1GHz)

3.77dB(Polarize: V)

3.80dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber
(1GHz to 25GH?2)

4.16dB(Polarize: H)

4.13dB(Polarize: V)

Uncertainty for DC and low frequency voltages

Uncertainty for radio frequency 5.4x10-8
Uncertainty for conducted RF Power 0.37dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
0.06%
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3 Test Instruments list
Equipment Manufacture Model No. Serial No. Last cal. Cal Interval
9*6*6 anechoic
CHENYU 9*6*6 N/A 2020.09.02 lYear
chamber
Spectrum ROHDE&SCHW
FSU 1166.1660.26 2020.09.02 lYear
analyzer ARZ
Spectrum _
Agilent N9020A MY499100060 2020.09.02 lYear
analyzer
ROHDE&SCHW 1316.3003K03-
Receiver ESR 2020.09.02 1Year
ARZ 102082-Wa
Receiver R&S ESCI 101165 2020.09.02 1Year
Bilog Antenna Schwarzbeck VULB 9168 VULB9168-438 2019.09.07 2Year
SCHWARZBEC
Horn Antenna K BBHA 9120 D | BBHA 9120 D(1201) | 2020.04.12 2Year
SCHWARZBEC
Loop Antenna K FMZB 1519B 00059 2019.09.07 2Year
Cable Resenberger N/A No.1 2020.09.02 1Year
SCHWARZBEC
Cable K N/A No.2 2020.09.02 lYear
SCHWARZBEC
Cable K N/A No.3 2020.09.02 lYear
Pre-amplifier HP HP8347A 2834A00455 2020.09.02 lYear
Pre-amplifier Agilent 8449B 3008A02664 2020.09.02 1lYear
Temperature
Terchy MHQ 120 2020.09.02 1lYear
controller
L.I.S.N.#1 Schwarzbeck NSLK8126 8126-466 2020.09.02 lYear
ROHDE&SCHW
L.I.S.N.#2 ENV216 101043 2020.09.02 1 Year
ARZ
20db Attenuator ICPROBING IATS1 82347 2020.09.02 1 Year
Power meter Agilent E4419B GB40202122 2020.09.02 1 Year
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4  Test results and Measurement Data

4.1 Conducted Emissions

Test Requirement:

FCC Part1l5 C Section 15.207

Test Method:

ANSI C63.10:2013

Test Frequency Range: 150KHz to 30MHz
Class / Severity: Class B
Receiver setup: RBW=9KHz, VBW=30KHz
Limit: Limit (dBuV)
Frequency range (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Test procedure

The E.U.T and simulators are connected to the main power through a line
impedance stabilization network(L.l.S.N.). The provide a 50o0hm/50uH
coupling impedance for the measuring equipment. The peripheral devices
are also connected to the main power through a LISN that provides a
500hm/50uH coupling impedance with 500hm termination. (Please refers
to the block diagram of the test setup and photographs). Both sides of
A.C. line are checked for maximum conducted interference. In order to
find the maximum emission, the relative positions of equipment and all of
the interface cables must be changed according to ANSI C63.10:2013 on
conducted measurement.

Test setup:

Reference Plane

| LISN |
40cm 80cm

AUX
Equipment

Test table/Insulation plane

AC power

E.U.T

EMI
Receiver

Ramamk:

F U T Fguipment Under Test

LIS Line impedence Stabilization Nebtwork
Test table harght=0 &m

Test results:

Pass.

Measurement Data

An initial pre-scan was performed on the line and neutral lines with peak detector. Quasi-Peak and Average
measurement were performed at the frequencies with maximized peak emission were detected.
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EUT Description | Projector Model No. YG431
Temperature 24°C Humidity 56%

Pol Line Test date 2021/3/29

Test Voltage AC 120V/ 60Hz Test mode 802.11a (5240MHz)

m

FCC Part 15 CLASS B OP

60
[

50
[
40 4
f
wu i ‘ ‘f ) J *WL“[!Q‘V
] b vw-ij
» ,'( \ { m ) ”'P fJ 'f“l'l"‘.-\lwww g
1o 'M“
oo
0150 0.5 MHz) 5 30.000
Reading Correct Measure- i
No Mk Freq Level Factor ~ ment  Limit  Margin
MHz dBu dB dBuy dBuv dB  Detector Comment

1 0.1829 4592 9.93 55.85 6435 -8.50 QP
2 0.1829 2948 9.93 39.41 5435 -1494  AVG
3 0.2589 4023 9.96 50.19 6147 -1128 QP
4 0.2589  26.35 9.96 36.31 5147 -1516  AVG
5 0.3119 4024 9.93 50.17  59.92 -9.75 QP
6 0.3119 2554 9.93 3547 4992 1445 AVG
7 04107 3941 9.94 4935 5763 -8.28 QP
8 04107 2389 9.94 33.83 4763 -1380 AVG
9 104640  39.05 10.22 4926  £0.00 -10.72 QP

104640 2310 10.22 3332 5000 -1688  AVG
286646 4006 10.61 5067  60.00 -9.33 QP
12 * 286646 3176 10.61 4237 5000 -7.63 AVG

o

| Pol | Neutral
B0 dBuY
m
FOC Port 15 CLASS B AP
&0
50 aﬁ'
Inenk
a0 R,
Ve
]
2 |
il
o
0150 05 MHz) 5 30,000
Reading Correct Measure- i
Mo. Mk.  Freq.  Level Factor ~ ment  Limit Margin
MHz dBut’ dB dBul' dBuV dB  Detector Comment
1 0.1500 4567 9.94 5561 66.00 -10.39 QP
2 0.1500 18.29 9.94 2823 56.00 -27.77 AVG
3 0.1829 4955 9.93 £9.48 64.35 -4.87 QP
4 0.1829 38.86 9.93 48.79 5435 -b.56 AVG
5 0.2701 39.70 9.95 4965  61.11 1146 QP
3 02701 2754 9.95 3749 5111 1362 AVG
7 0.3840  37.09 9.94 47.03 5819 -11.16 QP
8 0.3840  19.86 9.94 2980 4819 1833  AVG
9 10.3407  37.32 10.22 4754  60.00 -1246  peak
10 27.9024 3918 10.57 4975 60.00 1025 @GP

11 279024 3064 10.57 41.21 5000 679 AVG

“Maximum data  x:Overlimit !:over margin
Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable

Remark: All modes have been tested, and only worst data was listed in this report.
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4.2 Emission Bandwidth and 99% Occupied Bandwidth

Test Requirement:

FCC Partl5 E Section 15.407

Test Method:

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Limit: Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at
least 500 kHz for the band 5.725-5.85 GHz.
Test setup: Spectrum Analyzer
o o o
A~ OOc
o o o
i oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test procedure:

According to KDB 789033 D02 General UNII Test Procedures New Rules
v02r01.

Test results: Pass
Measurement Data:
U-NII-1
Condition Mode Frequency | Antenna 99% OBW -26 dB Limit -26 Verdict
(MHz) (MHz) Bandwidth dB
(MHz) Bandwidth
(MH2z)
NVNT 802.11a 5180 Ant 1 16.513 20.19 0.5 Pass
NVNT 802.11a 5200 Ant 1 16.663 21.93 0.5 Pass
NVNT 802.11a 5240 Ant 1 16.543 20.58 0.5 Pass
NVNT 802.11ac20 5180 Ant 1 17.682 22.98 0.5 Pass
NVNT 802.11ac20 5200 Ant 1 17.682 2541 0.5 Pass
NVNT 802.11ac20 5240 Ant 1 17.682 25.65 0.5 Pass
NVNT 802.11ac40 5190 Ant 1 36.264 58.38 0.5 Pass
NVNT 802.11ac40 5230 Ant 1 36.144 42.48 0.5 Pass
NVNT 802.11ac80 5210 Ant 1 75.285 120 0.5 Pass
NVNT 802.11n(HT20) 5180 Ant 1 17.652 23.13 0.5 Pass
NVNT 802.11n(HT20) 5200 Ant 1 17.712 23.07 0.5 Pass
NVNT 802.11n(HT20) 5240 Ant 1 17.682 25.89 0.5 Pass
NVNT 802.11n(HT40) 5190 Ant 1 36.264 59.16 0.5 Pass
NVNT 802.11n(HT40) 5230 Ant 1 36.084 56.22 0.5 Pass
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Test plots as followed:

OBW NVNT 802.11a 5180MHz Antl

Spectrum I :%’n

Ref Level 20.00 dém  Offset 10.60 dB & RBW 200 kHz

o Att 30de  SWT 19 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -27.85 dBm|
5.1650000 GHz
10 dBm Occ Bw 16.513486513 MHz

0 dBm POV, PRV et | pelina, i g
7 s S
-10 dBm )' ll

-20 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBém

CF 5.18 GHz 1001 pts Span 30.0 MHz
)i ) i

Date: 16.MAR.2021 15:12:532

-26 dB BW NVNT 802.11a 5180MHz Antl

Spectrum I ':%:'

Ref Level 20.00 dBm  Offset 10.60 d& & RBW 300 kHz

o Att 30dB  SWT 126 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 5.83 dBm
5.1789810 GHz
10 dBm T M2[1] -20.07 dBm)|

5.1698300 GHz
0 dem AMW"M“’"J\ [T AN A e

A V\,\
-10 dBm

M2 \’MV:
-20 dBm -

AT A

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.18 GHz 1001 pts Span 30.0 MHz
)i ) i

Date: 16.MAR.2021 15:13:01
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OBW NVNT 802.11a 5200MHz Antl

Spectrum I :%’n

Ref Level 20.00 dBm Offset 10.46 dB @ RBW 200 kHz

o Att 30de  SWT 19 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -27.37 dBm|
5.1850000 GHz
10 dem Occ Bw 16.663336663 MHz
0 dbm BT P VAN B WEE, RO D e
-10 dBm j )i

-20 dBm \
i m M"\I\W

-30°dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBém

CF 5.2 GHz 1001 pts Span 30.0 MHz
)i ) i

Date: 16.MAR.2021 15:16:18

-26 dB BW NVNT 802.11a 5200MHz Antl

Spectrum I ':%:'

Ref Level 20.00 dBm  Offset 10.45 d& @ RBW 300 kHz

o Att 30dB  SWT 126 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 4.86 dBm
5.2007490 GHz
10 dBm ™M1 M2[1] -21.00 dBm)|
M 5.1900400 GHz
MUY ]
0 dBm / . [0 L /\\
-10 dBm
12 i &)
-20 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.2 GHz 1001 pts Span 30.0 MHz
)i ) i

Date: 16.MAR.2021 15:16:27
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OBW NVNT 802.11a 5240MHz Antl

Spectrum I :%’n

Ref Level 20.00 dBm Offset 10.65 dB @ RBW 200 kHz

o Att 30de SWT 19ps @ VBW 1MHz Mode aAuto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -26.06 dBm|
5.2250000 GHz
Occ Bw 16.543456543 MHz|

odem [TV AL )U\'\ el by A, ph ey

-?)WU 7 '\l
-10 dBm

-20 dBm

oot RN

-30 dBm

10 dem

-40 dBm

-50 dBm

-60 dBm

-70 dBém

CF 5.24 GHz 1001 pts

1 J v

Date: 16.MAR.2021 15:18:5%

Span 30.0 MHz

-26 dB BW NVNT 802.11a 5240MHz Antl

Spectrum I ':%:'

Ref Level 20.00 dBm  Offset 10.65 d& @ RBW 300 kHz

o Att 30dB  SWT 126 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max

M1[1] 5.44 dBm
5.2412890 GHz
10 dem pT—Mm2[1] -20.11 dBm

JA/,V\»/\/ 5.2293200 GHz|
o dorm N, vk el s ATAAVY ¥aN

o A

-20 dBém e —/ \3
| evin oA M

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.24 GHz 1001 pts

) ] v

Date: 16.MAR.2021 15:19%:0%

Span 30.0 MHz
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OBW NVNT 802.11ac20 5180MHz Antl

Spectrum I :%’n

Ref Level 20.00 dBm Offset 10.60 d& & RBW 200 kHz

o Att 30dB SWT 19 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -25.88 dBm|
5.1650000 GHz
10 dBm Occ Bw 17.682317682 MHz
0 dBm LS. NP TN, Y LV

A / A

-10 dBm

W g
-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBém

CF 5.18 GHz 1001 pts Span 30.0 MHz
)i ) i

Date: 16.MAR.2021 15:33:36

-26 dB BW NVNT 802.11ac20 5180MHz Antl
Spectrum I [@

Ref Level 20.00 dBm  Offset 10.60 d& & RBW 300 kHz

o Att 30dB  SWT 126 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 4.53 dBm
5.1791010 GHz
10 dBm M1 M2[1] -21.22 dBm)|
5.1672500 GHz
0 dem BRSNS I | A

> mv o
™|
-10 dBm

M2 / \M::
jﬂ;&fyw

! "{W
-30 dBm M

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.18 GHz 1001 pts Span 30.0 MHz
)i ) i

Date: 16.MAR.2021 15:33:49
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OBW NVNT 802.11ac20 5200MHz Antl

Spectrum I :%’n

Ref Level 20.00 dBm Offset 10.46 dB @ RBW 200 kHz

o Att 30de SWT 19ps @ VBW 1MHz Mode aAuto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -25.55 dBm|
5.1850000 GHz

10 dem Occ Bw 17.682317682 MHz

0 dBm A aceorn, | PP P, [l b 1 ped)

W TS v nwﬂ\gy-
:

-10 dBm

-20 dBm r/

o N

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBém

CF 5.2 GHz 1001 pts

1 J v

Date: 16.MAR.2021 15:38:29%

Span 30.0 MHz

-26 dB BW NVNT 802.11ac20 5200MHz Antl

Spectrum I ':%:'

Ref Level 20.00 dBm  Offset 10.45 d& @ RBW 300 kHz

o Att 30dB  SWT 126 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 4.89 dBm
5.1972430 GHz
1 M2[1] -21.09 dBm)|

m 5.1882100 GHZ|
A
0 dBm [MRALAYEY

10 dem

-10 dBm

%12 /\/ \ V)r\ M3

[~

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.2 GHz 1001 pts

) ] v

Date: 16.MAR.2021 15:38:42

Span 30.0 MHz
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OBW NVNT 802.11ac20 5240MHz Antl

Spectrum I :%’n

Ref Level 20.00 dBm Offset 10.65 dB @ RBW 200 kHz

o Att 30de  SWT 19 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -24.98 dBm|
5.2250000 GHz
10 dBm Occ Bw 17.682317682 MHz
0 dem Pi B fi gl il | gl | '\ o) AWWMLN’\« |
¥
-10 dBm

-20 dBm ’/.\‘»f‘/ \f/ \\

-40 dBm

-50 dBm

-60 dBm

-70 dBém

CF 5.24 GHz 1001 pts Span 30.0 MHz
)i ) i

Date: 16.MAR.2021 15:41:46

-26 dB BW NVNT 802.11ac20 5240MHz Antl

Spectrum I ':%:'

Ref Level 20.00 dBm  Offset 10.65 d& @ RBW 300 kHz

o Att 30dB  SWT 126 ps @ VBW 1 MHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 5.04 dBm
5.2389810 GHz
10 dBm M1 M2[1] -20.94 dBm)|
5.2260200 GHz
o dam A AU ) Pl S YR
-10 dBm
M2 /\/\/ \ M3
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4.3 Peak Transmit Power

Test Requirement:

FCC Partl5 E Section 15.407

Test Method:

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Limit:

For the band 5.15-5.25GHz, 5.25-5.35GHz, 5.47-5.725GHz,the maximum
conducted output power over the frequency bands of operation shall not
exceed 250mW.

For the band 5.725-5.85GHz, the maximum conducted output power over
the frequency bands of operation shall not exceed 1W.

Test setup:

Power Meter

ooo
ooo
oo
s o o

=T=1 E.U.T

Non-Conducted Table

Ground Reference Plane

Test procedure:

Measurement using an RF PK power meter

0] Measurements may be performed using a wideband RF power
meter with a thermocouple detector or equivalent if all of the
conditions listed below are satisfied

a) The EUT is configured to transmit continuously or to transmit
with a constant duty cycle.

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

¢) The integration period of the power meter exceeds the
repetition period of the transmitted signal by at least a factor of

five.

(i) If the transmitter does not transmit continuously, measure the
duty cycle, x, of the transmitter output signal as described in
section B).

(iii) Measure the PK power of the transmitter. This measurement is a

PK over both the on and off periods of the transmitter.

(iv) Adjust the measurement in dBm by adding 10 log(1/x) where X is
the duty cycle (e.g., 10log(1/0.25) if the duty cycle is 25 percent).

Test results:

Pass
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Measurement Data

U-NII-1
Condition Mode Frequency (MHz) | Antenna | Conducted Power (dBm) Limit Verdict
(dBm)
NVNT 802.11a 5180 Ant 1 5.519 24 Pass
NVNT 802.11a 5200 Ant 1 5.682 24 Pass
NVNT 802.11a 5240 Ant 1 6.056 24 Pass
NVNT 802.11ac20 5180 Ant 1 5.389 24 Pass
NVNT 802.11ac20 5200 Ant 1 5.709 24 Pass
NVNT 802.11ac20 5240 Ant 1 5.937 24 Pass
NVNT 802.11ac40 5190 Ant 1 5.220 24 Pass
NVNT 802.11ac40 5230 Ant 1 5.810 24 Pass
NVNT 802.11ac80 5210 Ant 1 6.694 24 Pass
NVNT 802.11n(HT20) 5180 Ant 1 5.629 24 Pass
NVNT 802.11n(HT20) 5200 Ant 1 5.700 24 Pass
NVNT 802.11n(HT20) 5240 Ant 1 6.168 24 Pass
NVNT 802.11n(HT40) 5190 Ant 1 5.519 24 Pass
NVNT 802.11n(HT40) 5230 Ant 1 5.682 24 Pass
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4.4 Power Spectral Density

Test Requirement:

FCC Partl5 E Section 15.407

Test Method:

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Limit:

<11.00dBm/MHz for 5150MHz-5250MHz, 5250-5350MHz and 5470-5725
MHz
<30.00dBm/500KHz for 5725MHz-5850MHz

Test setup:

Spectrum Analyzer

Ooonod
""'-\ o o
Ooonod

A RO

Non-Conducted Table

Ground Reference Plane

Test procedure:

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

2) Use the peak search function on the instrument to find the peak of the
spectrum.

3) Make the following adjustments to the peak value of the spectrum, if
applicable:

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

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

4) The result is the PSD.

Test results:

Pass
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Measurement Data

U-NII-1
Condition Mode Frequency Antenna Max PSD Limit Verdict
(MHz) (dBm) (dBm)
NVNT 802.11a 5180 Ant 1 3.684 11 Pass
NVNT 802.11a 5200 Ant 1 3.423 11 Pass
NVNT 802.11a 5240 Ant 1 3.956 11 Pass
NVNT 802.11ac20 5180 Ant 1 3.576 11 Pass
NVNT 802.11ac20 5200 Ant 1 3.637 11 Pass
NVNT 802.11ac20 5240 Ant 1 3.697 11 Pass
NVNT 802.11ac40 5190 Ant 1 -0.385 11 Pass
NVNT 802.11ac40 5230 Ant 1 1.324 11 Pass
NVNT 802.11ac80 5210 Ant 1 -3.494 11 Pass
NVNT 802.11n(HT20) 5180 Ant 1 3.539 11 Pass
NVNT 802.11n(HT20) 5200 Ant 1 3.379 11 Pass
NVNT 802.11n(HT20) 5240 Ant 1 3.955 11 Pass
NVNT 802.11n(HT40) 5190 Ant 1 -0.26 11 Pass
NVNT 802.11n(HT40) 5230 Ant 1 1.061 11 Pass
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4.5 Band Edge

Test Requirement:

FCC Partl15 E Section 15.407 and 15.205

Test Method:

ANSI C63.10:2013

Test setup:

Spectrum Analyzer

[ o
A oo
(o
— [ o

oo E.U.T

Non-Conducted Table

Ground Reference Plane

Limit:

Undesirable emission limits:

(1) 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 EIRP of -27
dBm/MHz.

(2) 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 EIRP of -27
dBm/MHz. Devices operating in the 5.25-5.35 GHz band that
generate emissions in the 5.15-5.25 GHz band must meet all
applicable technical requirements for operation in the 5.15-5.25 GHz
band (including indoor use) or alternatively meet an out-of-band
emission EIRP limit of -27 dBm/MHz in the 5.15-5.25 GHz band.

(3) 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 EIRP of —27
dBm/MHz.

(4) For transmitters operating in the 5.725-5.850 GHz band: All emissions
shall be limited to a level of —27 dBm/MHz at 75 MHz or more above or
below the band edge increasing linearly 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.

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).

7. Sweep time = auto couple.

8. Trace mode = max hold.

9. Allow trace to fully stabilize.

Test results:

Pass
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Measurement Data:

U-NII-1
Condition Mode Frequency Antenna Max Value Limit Verdict
(MHz) (dBm) (dBm)
NVNT 802.11a 5180 Ant 1 -36.51 -27 Pass
NVNT 802.11a 5240 Ant 1 -37.79 -27 Pass
NVNT 802.11ac20 5180 Ant 1 -36.8 -27 Pass
NVNT 802.11ac20 5240 Ant 1 -37.29 -27 Pass
NVNT 802.11ac40 5190 Ant 1 -32.68 -27 Pass
NVNT 802.11ac40 5230 Ant 1 -36.15 -27 Pass
NVLT 802.11ac80 5210 Ant 1 -36.67 -27 Pass
NVNT 802.11n(HT20) 5180 Ant 1 -36.93 -27 Pass
NVNT 802.11n(HT20) 5240 Antl -28.45 -27 Pass
NVNT 802.11n(HT40) 5190 Antl -37.68 -27 Pass
NVNT 802.11n(HT40) 5230 Ant 1 -36.51 -27 Pass
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Band Edge NVNT a 5180MHz Low Antl
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Band Edge NVNT a 5240MHz High Antl
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