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1. TEST SUMMARY

1.1 TEST PROCEDURES AND RESULTS

DESCRIPTION OF TEST RESULT

CONDUCTED EMISSIONS TEST COMPLIANT
RADIATED EMISSION TEST COMPLIANT
BAND EDGE COMPLIANT
OCCUPIED BANDWIDTH MEASUREMENT COMPLIANT
POWER SPECTRAL DENSITY COMPLIANT
PEAK OUTPUT POWEReak COMPLIANT
OUT OF BAND EMISSIONS COMPLIANT
ANTENNA REQUIREMENT COMPLIANT

1.2 TEST FACILITY

Test Firm : Shenzhen HUAK Testing Technology Co., Ltd.

Address 1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park, Fuhai
Street, Bao'an District, Shenzhen City, China

1.3 MEASUREMENT UNCERTAINTY

Measurement Uncertainty
Conducted Emission Expanded Uncertainty = 2.23dB, k=2

Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) = 4.42dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = 4.06dB, k=2



Page 6 of 48 Report No.: HUAK180806727E

1.4 Test Description

Test
Recorded
Specification Test case Test Channel Pass Fail NA NP Remark
In Report
clause
X Lowest X Lowest
§15.247(b)(4) Antenna gain X Middle 802.11b X Middle X O O O complies
X Highest X Highest
X Lowest 802.11b X Lowest
§15.247(e) Power spectral density X Middle 802.11g X Middle X O O O complies
[ Highest 802.11n HT20 [ Highest
X Lowest 802.11b X Lowest

Spectrum bandwidth
§15.247(a)(2) X Middle 802.11g X Middle O O O complies
— 6 dB bandwidth

[ Highest 802.11n HT20 B Highest
X Lowest 802.11b X Lowest
§15.247(b)(1) Maximum output power X Middle 802.11g X Middle X O O O complies
[ Highest 802.11n HT20 B Highest
802.11b
Band edge compliance X Lowest X Lowest
§15.247(d) 802.11g O O O complies
conducted X Highest X Highest

802.11n HT20

802.11b
Band edge compliance X Lowest X Lowest
§15.205 802.11g X O O O complies
radiated X Highest X Highest
802.11n HT20

X Lowest 802.11b X Lowest
TX spurious emissions
§15.247(d) X Middle 802.11g X Middle O O O complies
conducted
X Highest 802.11n HT20 X Highest
X Lowest 802.11b X Lowest
TX spurious emissions
§15.247(d) X Middle 802.11g X Middle X O O O complies
radiated
[ Highest 802.11n HT20 [ Highest
RX spurious emissions
§15.109 -I- -I- -I- O O X O complies

radiated

TX spurious Emissions
§15.209(a) -I- 802.11b -I- X O O O complies
Radiated < 30 MHz

Remark:

The measurement uncertainty is not included in the test result.

NA = Not Applicable; NP = Not Performed

Preliminary tests were performed in different data rate to find the worst radiated emission. The data
rate shown in the table below is the worst-case rate with respect to the specific test item. Investigation
has been done on all the possible configurations for searching the worst cases. The following table is a
list of the test modes shown in this test report.
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Test ltems Mode Data Rate | Channel
Maximum Peak Conducted Output Power 11b/DSSS 1 Mbps 1/6/11
Power Spectral Density 119/OFDM 6 Mbps 1/6/11

6dB Bandwidth

Spurious RF conducted emission
Radiated Emission 9kHz~1GHz&
Radiated Emission 1GHz~10th Harmonic

11n(20MHz)/OFDM | 6.5Mbps | 1/6/11

Band Edge

11b/DSSS 1 Mbps 1/11

11g/OFDM 6 Mbps 1/11

11n(20MHz)/OFDM | 6.5Mbps | 1/11

2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

Equipment Smart Bulb

Model Name WB1

Serial Model WB1,WB2, WB3, WB4, WB5, WB6, WB7, WB8, WB9, WB10;
FCCID 2APUZ-WB1

Antenna Type PCB antenna

Antenna Gain

2.0 dBi

Operation frequency

802.11b/g/n 20:2412~2462 MHz

Number of Channels

802.11b/g/n20: 11CH

Modulation Type

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)
IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)

Power Rating

AC 100-240V  50/60Hz 8W

HW Version

4PWM-RGB8W-V3.5

SW Version

V1.0.3
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2.1.1 Carrier Frequency of Channels

Channel List for 802.11b/g/n(20MHZz)

Channel Frez&l:_'ezr;cy Channel Fre(ﬁﬂl:_'ezr;cy Channel Fr%(\q/hl_'ezr;cy Channel Fre(,c\a/lL:_'le;cy
01 2412 04 2427 07 2442 10 2457
02 2417 05 2432 08 2447 11 2462
03 2422 06 2437 09 2452

Operation of EUT during testing

Operating Mode

The mode is used: Transmitting mode for 802.11b/g/n(20MHZz)
Low Channel: 2412MHz
Middle Channel: 2437MHz
High Channel: 2462MHz

2.2 DESCRIPTION OF TEST SETUP

Operation of EUT during conducted testing and Radiation and AbovelGHz Radiation testing:

AC Plug

EUT
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Cal.
Item Equipment Manufacturer Model No. Serial No. Last Cal.
Interval
L.I.S.N.
1. Artificial Mains R&S ENV216 HKE-002 Dec. 28, 2017 | 1 Year
Network
2. Receiver R&S ESCI 7 HKE-010 Dec. 28, 2017 | 1 Year
RF automatic
3. ] Tonscend JS0806-2 HKE-060 Dec. 28,2017 | 1 Year
control unit
4. | Spectrum analyzer R&S FSP40 HKE-025 Dec. 28, 2017 | 1 Year
5. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2017 | 1 Year
6. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 28, 2017 | 1 Year
7. | EMI Test Receiver | Rohde & Schwarz ESCI 7 HKE-010 Dec. 28, 2017 | 1 Year
Bilog Broadband
8. Schwarzbeck VULB9163 HKE-012 Dec. 28, 2017 | 1 Year
Antenna
FMZB 1519
9. Loop Antenna Schwarzbeck B HKE-014 Dec. 28, 2017 | 1 Year
10. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 28, 2017 | 1 Year
N EMC051845
11. Pre-amplifier EMCI SE HKE-015 Dec. 28, 2017 | 1 Year
12. Pre-amplifier Agilent 83051A HKE-016 Dec. 28, 2017 | 1 Year
EMI Test Software JS1120-B
13. Tonscend HKE-083 Dec. 28, 2017| N/A
EZ-EMC Version
14. Power Sensor Agilent E9300A HKE-086 Dec. 28, 2017 | 1 Year
15. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2017 | 1 Year
16. Signal generator Agilent N5182A HKE-029 Dec. 28, 2017 | 1 Year
17. | Signal Generator Agilent 83630A HKE-028 Dec. 28, 2017 | 1 Year
18. Shielded room Shiel Hong 4*3*3 HKE-039 Dec. 28, 2017 | 3 Year
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3. CONDUCTED EMISSIONS TEST

3.1 Conducted Power Line Emission Limit
For unintentional device, according to § 15.107(a) Line Conducted Emission Limits is as following

E Maximum RF Line Voltage (dBpV)
re{‘,&‘ﬁ;')cy CLASS A \ CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50-5.00 73 60 56 46
5.00-30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency
For intentional device, according to 815.207(a) Line Conducted Emission Limit is same as above table.

3.2 Test Setup

Shielded Rooms

EUT

Test
Feceiver

LISN

3.3 Test Procedure

1, The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed
on the ground plane as per ANSI C63.10.

2, Support equipment, if needed, was placed as per ANSI C63.10.

3, All /O cables were positioned to simulate typical actual usage as per ANSI C63.10.

4, If a EUT received DC power from the USB Port of Notebook PC, the PC’s adapter received
AC120V/60Hz power through a Line Impedance Stabilization Network (LISN) which supplied power
source and was grounded to the ground plane.

5, All support equipments received AC power from a second LISN, if any.

6, The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7, Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

3.4 Test Result

PASS
All the test modes completed for test.
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Remark: We measured Conducted Emission at 802.11b/802.11g/802.11n HT20 mode in AC 120V/60Hz,the
worst case was recorded .

Power supply: AC 120V/60Hz Polarization L

o QP Detector ¥* AV Detector FOC PART 15 B CLASS B(l)

110

100

90

80

70

60

A YAAYLy %

AR ;
. il Wﬁ‘% A

FH
30 \/\/‘\f\/'\/\f\/\'{\u MVA\.M
20 P 18

d1s 10 30
Frequency[MHz]

Level[dBuv]

bIlE;

— QP Limit —— AV Limit — PK — AV

1 0.3612 10.04 45.00 a8.70 13.70 30.95 48.70 17.75
2 0.8728 10.06 39.98 56.00 16.02 27.93 46.00 18.07
3 1.3492 10.10 38.74 56.00 17.26 30.28 46.00 15.72
4 29144 10.21 36.43 56.00 19.57 25.63 46.00 20.37
5 9.6739 10.08 31.74 60.00 28.26 23.90 20.00 26.10
B 18.4744 [ 10.05 33.28 60.00 26.72 23.92 20.00 26.08
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Power supply: AC 120V/60Hz Polarization N

P Detect AV Detect
o © QP Deteclor  # eecior FCC PART 15 B CLASS B(N)

100
90
80
70
= D
g o 1
2 5ofY cclae
kil v A WW o - 5
- 40 WW I = N Mﬂwﬂ I . [T I W3 AP N A O N
30 /VW \[\f\'f\l\.f\*i" n‘AVﬂl' ki } mer. ; 1 J{ i 4
" | T, ™ R T W v ov AV PV S,
10 |
J75 10 30
— QP Limt ~ — AVLmt — PK — AV FrequencyMHz]

1 0.2751 10.04 45.98 60.96 11.98 33.48 20.96 17.48
2 0.3640 10.04 45.64 58.64 13.00 31.28 48.64 17.36
3 0.8674 10.06 38.59 56.00 17.41 28.67 46.00 17.33
4 2.4020 1018 35.10 56.00 20.90 26.00 46.00 20.00
5 5.7628 10.24 33.96 60.00 26.04 2510 50.00 2490
6 198171 | 10.10 3415 60.00 25.85 24.49 20.00 25.91
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4 RADIATED EMISSION TEST

4.1 Radiation Limit
For unintentional device, according to § 15.109(a), except for Class A digital devices, the field strength of
radiated emissions from unintentional radiators at a distance of 3 meters shall not exceed the following
values:

Frequency (MHz) Distance (Meters) | Radiated (dEBpV/m) Radiated (puV/m)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-30 3 20log(30)+ 40log(30/3) 30
30-88 3 40.0 100
B8-216 3 435 150
216-960 3 48.0 200
Above 960 3 54.0 500

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated
emissions from intentional radiators at a distance of 3 meters shall not exceed the above table.

4.2 Test Setup

(1) Radiated Emission Test-Up Frequency Below 30MHz

RX Antenna

i
3m —_— ":
l/Tqu Tahle i 1 L

Ground Plane

e

EUT

IO.B m

Receiver ||

(2) Radiated Emission Test-Up Frequency 30MHz~1GHz

Ant. feed
point

A
[F+)
3

14 m

10.8 m
L .

Ground Plane

Receiver

Amp.
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(3) Radiated Emission Test-Up Frequency Above 1GHz

Ant. feed
point

< —

e i e

EUT "
......... 1-4m
Twrn Table
: o

Ground Plane

4.3 Test Procedure

1. Below 1GHz measurement the EUT is placed on turntable which is 0.8m above ground plane.
And above 1GHz measurement EUT was placed on low permittivity and low tangent turn table
which is 1.5m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the highest
emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The test frequency range from 9KHz to 25GHz per FCC PART 15.33(a).

Note:
For battery operated equipment, the equipment tests shall be performed using a new battery.

4.4 Test Result

PASS
All the test modes completed for test. The worst case of Radiated Emission (802.11b
Transmitting Low Channel-2412MHz (worst case) ) ; the test data of this mode was reported.

For 9 KHz-30MHz

Frequency | Corrected Reading FCC Limit .
Margin(dB) Detector Result
(MHz) (dBuV/m)@3m (dBuV/m)@3m
0.27 50.92 98.98 48.06 QP PASS
0.65 44.49 71.35 26.86 QP PASS
18.26 45.68 69.54 23.86 QP PASS
23.42 44.75 69.54 24.79 QP PASS
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For 30MHz-1GHz

Horizontal

O QF Detector
FCC PART 15 B{Horizontal)

LeveldBuvin]

; - i A :
. AN I AT TV VA i b

Frequency[MHz]

— QP Limit — PK

1 74.6200 34.50 -18.4¢ 40.00 5.50 Qp 100 287 Horizontal

2 123.1200 35.07 -14.84 43.50 8.43 op 100 272 Horizontal

3 179.8650 39.84 -13.12 43.50 3.66 op 100 26 Horizontal

4 293.8400 39.75 -13.27 16.00 6.25 op 100 99 Horizontal

5 434.4900 32.34 -9.75 46.00 13.66 op 100 90 Horizontal

& 476.6850 36.73 -8.38 46.00 9.27 op 100 318 Horizontal
Vertical

© QP Detector X
FCO PART 15 B(Vertica

: A A W oV S

Level[dByim]

E 100 1000
Frequency[MHz]
— ap Limit —
1 ©5.38900 35.33 -17.15 40.00 4.67 Qp 100 10 Vertical
2 85.28900 34.60 -18.45 40.00 5.40 Qp 100 321 Vertical
3 180.3500 38.34 -13.20 43.50 5.16 Qp 100 187 Vertical
B 212.3600 37.13 -15.37 43.50 .37 Qp 100 13 Vertical
5 298.6900 39.42 -13.16 46.00 6.58 Qp 100 231 Vertical
3 333.6100 39.36 -11.594 46.00 6.604 Qp 100 32 Vertical
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Horizontal:

Frequency | Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB) Type
4824 62.26 -3.64 58.62 74 -15.38 peak
4824 45.58 -3.64 41.94 54 -12.06 AVG
7236 57.79 -0.95 56.84 74 -17.16 peak
7236 43.32 -0.95 42.37 54 -11.63 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBpV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4824 63.36 -3.64 59.72 74 -14.28 peak
4824 46.29 -3.64 42.65 54 -11.35 AVG
7236 56.95 -0.95 56 74 -18 peak
7236 42.97 -0.95 42.02 54 -11.98 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.




MID CH6 (802.11b Mode)/2437
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Horizontal:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB) Type
4874 62.36 -3.51 58.85 74 -15.15 peak
4874 46.03 -3.51 42.52 54 -11.48 AVG
7311 56.59 -0.82 55.77 74 -18.23 peak
7311 42.85 -0.82 42.03 54 -11.97 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:

Frequency | Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4874 62.89 -3.51 59.38 74 -14.62 peak
4874 46.62 -3.51 43.11 54 -10.89 AVG
7311 56.89 -0.82 56.07 74 -17.93 peak
7311 42.67 -0.82 41.85 54 -12.15 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.




HIGH CH11 (802.11b Mode)/2462
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Horizontal:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4924 62.73 -3.43 59.3 74 -14.7 peak
4924 46.89 -3.43 43.46 54 -10.54 AVG
7386 56.07 -0.75 55.32 74 -18.68 peak
7386 41.86 -0.75 41.11 54 -12.89 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MH2) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4924 61.81 -3.43 58.38 74 -15.62 peak
4924 45.93 -3.43 42.5 54 -11.5 AVG
7386 56.61 -0.75 55.86 74 -18.14 peak
7386 41.82 -0.75 41.07 54 -12.93 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark:

(1) Measuring frequencies from 1 GHz to the 25 GHz.

(2) “F” denotes fundamental frequency; “H” denotes spurious frequency. “E” denotes band edge frequency.
(3) * denotes emission frequency which appearing within the Restricted Bands specified in provision of
15.205, then the general radiated emission limits in 15.209 apply.

(4) 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.

(5) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz for measuring
above 1 GHz, below 30MHz was 10KHz.

(6) When the test results of Peak Detected below the limits of Average Detected, the Average Detected is
not need completed. For example: Top Channel at Fundamental 73.16dBuV/m(PK Value) <93.98(AV
Limit), at harmonic 53.20 dBuV/m(PK Value) <54 dBuV/m(AV Limit), the Average Detected not need to
completed.




LOW CH1 (802.11g Mode)/2412
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Horizontal:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4824 62.36 -3.64 58.72 74 -15.28 peak
4824 47.35 -3.64 43.71 54 -10.29 AVG
7236 56.86 -0.95 55.91 74 -18.09 peak
7236 41.78 -0.95 40.83 54 -13.17 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:

Frequency | Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4824 61.63 -3.64 57.99 74 -16.01 peak
4824 46.15 -3.64 42.51 54 -11.49 AVG
7236 56.03 -0.95 55.08 74 -18.92 peak
7236 42.71 -0.95 41.76 54 -12.24 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Horizontal:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBpv) (dB) (dBpV/m) (dBpV/m) (dB) Type
4874 60.28 -3.51 56.77 74 -17.23 peak
4874 47.07 -3.51 43.56 54 -10.44 AVG
7311 56.98 -0.82 56.16 74 -17.84 peak
7311 42.71 -0.82 41.89 54 -12.11 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:

Frequency | Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4874 62.26 -3.51 58.75 74 -15.25 peak
4874 46.52 -3.51 43.01 54 -10.99 AVG
7311 56.53 -0.82 55.71 74 -18.29 peak
7311 43.48 -0.82 42.66 54 -11.34 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Horizontal:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MH2) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4924 60.38 -3.43 56.95 74 -17.05 peak
4924 47.29 -3.43 43.86 54 -10.14 AVG
7386 55.31 -0.75 54.56 74 -19.44 peak
7386 43.72 -0.75 42.97 54 -11.03 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:

Frequency | Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBpV) (dB) (dBuV/m) (dBpV/m) (dB) Type
4924 60.83 -3.43 57.4 74 -16.6 peak
4924 47.37 -3.43 43.94 54 -10.06 AVG
7386 55.28 -0.75 54.53 74 -19.47 peak
7386 42.39 -0.75 41.64 54 -12.36 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark:

measured.

(1) Measuring frequencies from 1 GHz to the 25 GHz.
(2) “F” denotes fundamental frequency; “H” denotes spurious frequency. “E” denotes band edge frequency.
(3) * denotes emission frequency which appearing within the Restricted Bands specified in provision of

15.205, then the general radiated emission limits in 15.209 apply.
(4) 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

(5) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz for measuring
above 1 GHz, below 30MHz was 10KHz.
(6) When the test results of Peak Detected below the limits of Average Detected, the Average Detected is not
need completed. For example: Top Channel at Fundamental 73.16dBuV/m(PK Value) <93.98(AV Limit), at
harmonic 53.20 dBuV/m(PK Value) <54 dBuV/m(AV Limit), the Average Detected not need to completed.
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LOW CH1 (802.11n/H20 Mode)/2412

Horizontal:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB) Type
4824 61.36 -3.64 57.72 74 -16.28 peak
4824 46.68 -3.64 43.04 54 -10.96 AVG
7236 56.09 -0.95 55.14 74 -18.86 peak
7236 41.85 -0.95 40.9 54 -13.1 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:

Frequency | Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4824 61.56 -3.64 57.92 74 -16.08 peak
4824 46.37 -3.64 42.73 54 -11.27 AVG
7236 55.69 -0.95 54.74 74 -19.26 peak
7236 41.41 -0.95 40.46 54 -13.54 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Horizontal:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4874 61.29 -3.51 57.78 74 -16.22 peak
4874 45.73 -3.51 42.22 54 -11.78 AVG
7311 55.35 -0.82 54.53 74 -19.47 peak
7311 43.06 -0.82 42.24 54 -11.76 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB) Type
4874 61.73 -3.51 58.22 74 -15.78 peak
4874 47.26 -3.51 43.75 54 -10.25 AVG
7311 55.91 -0.82 55.09 74 -18.91 peak
7311 41.96 -0.82 41.14 54 -12.86 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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HIGH CH11 (802.11n/H20 Mode)/2462

Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuVv) (dB) (dBpV/m) (dBuV/m) (dB)
4924 61.97 -3.43 58.54 74 -15.46 peak
4924 45.78 -3.43 42.35 54 -11.65 AVG
7386 56.73 -0.75 55.98 74 -18.02 peak
7386 42.29 -0.75 41.54 54 -12.46 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)
4924 60.25 -3.43 56.82 74 -17.18 peak
4924 46.46 -3.43 43.03 54 -10.97 AVG
7386 56.49 -0.75 55.74 74 -18.26 peak
7386 42.13 -0.75 41.38 54 -12.62 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark:

(1) Measuring frequencies from 1 GHz to the 25 GHz.

(2) “F” denotes fundamental frequency; “H” denotes spurious frequency. “E” denotes band edge frequency.
(3) * denotes emission frequency which appearing within the Restricted Bands specified in provision of
15.205, then the general radiated emission limits in 15.209 apply.

(4) 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.

(5) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz for measuring
above 1 GHz, below 30MHz was 10KHz.

(6) When the test results of Peak Detected below the limits of Average Detected, the Average Detected is
not need completed. For example: Top Channel at Fundamental 73.16dBuV/m(PK Value) <93.98(AV Limit),
at harmonic 53.20 dBuV/m(PK Value) <54 dBuV/m(AV Limit), the Average Detected not need to completed.
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5 BAND EDGE
5.1 Limits
Please refer section15.247
All the lower and upper band-edges emissions appearing within 2310MHz to 2390MHz and 2483.5MHz to
2500MHez restricted frequency bands shall not exceed the limits shown in 15.209, all the other emissions
outside operation frequency band 2400MHz to 2483.5MHz shall be at least 20dB below the fundamental
emissions, or comply with 15.209 limits.

5.2 Test Procedure

The band edge compliance of RF radiated emission should be measured by following the guidance

in ANSI C63.10 with respect to maximizing the emission by rotating the EUT, measuring the emission
while the EUT is situated in three orthogonal planes (if appropriate), adjusting the measurement antenna
height and polarization etc. Set RBW to 100KHz and VBM to 300KHz to measure the peak field strength
and set RBW to 1MHz and VBW to 10Hz to measure the average radiated field strength.The conducted
RF band edge was measured by using a spectrum analyzer. Set span wide enough to capture

the highest in-band emission and the emission at the band edge. Set RBW to 100 KHz and VBW to

300 KHz, to measure the conducted peak band edge.

5.3 Test Result

PASS

For Radiated Bandedge Measurement
Operation Mode:
802.11b Mode TX CH Low (2412MHz)

Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB)
2390 61.25 -5.81 55.44 74 -18.56 peak
2390 42.37 -5.81 36.56 54 -17.44 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB)
2390 62.96 -5.81 57.15 74 -16.85 peak
2390 43.48 -5.81 37.67 54 -16.33 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Operation Mode: TX CH High (2462MHZz)

Report No.: HUAK180806727E

Horizontal
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpv) (dB) (dBpV/m) (dBuV/m) (dB)
2483.5 58.36 -5.65 52.71 74 -21.29 peak
2483.5 42.47 -5.65 36.82 54 -17.18 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
2483.5 60.95 -5.65 55.3 74 -18.7 peak
2483.5 43.02 -5.65 37.37 54 -16.63 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark: All the other emissions not reported were too low to read and deemed to comply with FCC limit.
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Operation Mode: 802.11g Mode TX CH Low (2412MHz)
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Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBuV/m) (dBuV/m) (dB)
2390 59.25 -5.81 53.44 74 -20.56 peak
2390 42.87 -5.81 37.06 54 -16.94 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBuVv/m) (dB)
2390 62.18 -5.81 56.37 74 -17.63 peak
2390 44.08 -5.81 38.27 54 -15.73 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Operation Mode: TX CH High (2462MHz)
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Horizontal
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB)
2483.5 55.26 -5.65 49.61 74 -24.39 peak
2483.5 41.39 -5.65 35.74 54 -18.26 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBpV/m) (dB)
2483.5 57.38 -5.65 51.73 74 -22.27 peak
2483.5 43.42 -5.65 37.77 54 -16.23 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark: All the other emissions not reported were too low to read and deemed to comply with FCC limit.
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Horizontal
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
2390 53.28 -5.81 47.47 74 -26.53 peak
2390 41.72 -5.81 35.91 54 -18.09 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB)
2390 57.89 -5.81 52.08 74 -21.92 peak
2390 41.92 -5.81 36.11 54 -17.89 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Operation Mode: TX CH High (2462MH2z)

Horizontal
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
2483.5 56.16 -5.65 50.51 74 -23.49 peak
2483.5 42.72 -5.65 37.07 54 -16.93 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpv) (dB) (dBpV/m) (dBuV/m) (dB)
2483.5 57.09 -5.65 51.44 74 -22.56 peak
2483.5 41.88 -5.65 36.23 54 -17.77 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Remark: All the other emissions not reported were too low to read and deemed to comply with FCC limit.

For Conducted Bandedge Measurement

802.11b
Frequency Delta Peak to Band Limit ]
o Verdict
(MH2z) emission (dBc) (dBc)
2400.00 -45.61 -20 PASS
2483.50 -55.10 -20 PASS
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802.11g

Frequency
(MH2)

Delta Peak to Band

emission (dBc)

Limit
(dBc)

Verdict

2400.00

-40.19

-20 PASS

2483.05

-42.38

-20 PASS
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802.11n HT20

Frequency
(MH2z)

Delta Peak to Band
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Limit
(dBc)
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6 6dB Bandwidth

6.1 Test Limit
FCC Partl5 (15.247) , Subpart C
] o Frequency Range
Section Test Item Limit Result
(MHz)
>= 500KHz
15.247(a)(2) Bandwidth _ 2400-2483.5 PASS
(6dB bandwidth)

6.2 Test Procedure
The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth
of the fundamental frequency was measured by spectrum analyzer with RBW=100 KHz and
VBW=300KHz.The 6dB bandwidth is defined as the total spectrum the power of which is higher than
peak power minus 6dB.According to KDB558074 for one of the following procedures may be used to
determine the modulated DTS device signal bandwidth.
1. Set RBW =100 kHz.
2. Set the video bandwidth (VBW) =2 3 RBW.
3. Detector = Peak.
4. Trace mode = max hold.
5. Sweep = auto couple.
6. Allow the trace to stabilize.
7. Measure the maximum width of the emission that is constrained by the frequencies associated with
the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative
to the maximum level measured in the fundamental emission.

6.3 Test Result

PASS

Type Channel 6dB Bandwidth (MHz) Limit (KHz) Result
01 9.132

802.11b 06 9.131 2500 Pass
11 9.136
01 16.37

802.119g 06 16.41 =500 Pass
11 16.40
01 17.60

802.11nHT20 06 17.60 >500 Pass
11 17.59
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802.11b

802.11g
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802. 11n(HT20)

Agilant Spoctrum Analyzer - Occupied BW

RL g
Center Freq 2.412000000 GHz

HIF Galn:Low

Ref Offset 1 dB
Ref 20.00 dBm

Lonl™

ICenter 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

Center Fraq; 2.412000000 GHz
AvglHold: 10HO

! s

#VBW 300 kHz

Total Power

17.557 MHz

Transmit Freq Error
x dB Bandwidth

17.327 kHz
17.60 MHz

OBW Power
x dB

sTATUS

M:12,46 PM Aug 03, 2018
Radio Std: None

Device: BTS

Span 40 MHz|
Sweep 4.267 ms|

16.2 dBm

Frequency

CHOI

vt Spoctrum Analyzer - Occupind BW
L

0 R 3
Center Freq 2.437000000 GHz

-
#IFGain:Low

Ref Offset 1 dB.
Ref 20.00 dBm

i rhhartf Wyt

‘ M‘,’,._M,‘.,,\,-v,w

| Lal

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

Canter Freq: 2.437000000 GHz
Trig: Free Run AvglHold: 1010
#Atten: 30 dB

el |

#VBW 300 kHz

Total Power 17.1

17.565 MHz

Transmit Freq Error

x dB Bandwidth

26.838 kHz
17.60 MHz

QOBW Power
xdB

sTATUS

£4:14:40PM A 03, 2018
Radio Std: None

R: Device: BTS

TR A

Span 40 MHz|
Sweep 4.267 ms|

dBm

Frequency

CHO6

jlant Spactrum Analyzer - Occupisd BW
RL

2.462000000 GHz

Ref Offset 1 dB
Ref 20.00 dBm

Bt

1,\,#4.#’"’”'«

Center 2.462 GHz
Res BW 100 kHz

Occupied Bandwidth

o Trig: Free Run

Canter Freg: 2.462000000 GHz
AvglHold: 1010
#Atten: 30 dB

T

Sty

#VBW 300 kHz

Total Power

17.559 MHz

Transmit Freq Error
% dB Bandwidth

23.502 kHz
17.59 MHz

OBW Power
x dB

sTATUS

£4:16:21 P Aaug 03, 2018
Radio Std: None

Radie Device: BTS

AL

Sweep 4.267 ms|

Frequency

Center Freq|
2.462000000 GHz

CHI1




i} Page 35 of 48 Report No.: HUAK180806727E

7 POWER SPECTRAL DENSITY TEST

7.1 Test Limit
FCC Partl5 (15.247) , Subpart C
Frequency Range
Section Test Item Limit Result
(MHz)
Power Spectral 8 dBm
15.247 2400-2483.5 PASS
Density (in any 3KHz)

7.2 Test Procedure
According to KDB 558074 D01 Method PKPSD (peak PSD) This procedure shall be used if maximum
peak conducted output power was used to demonstrate compliance, and is optional if the maximum
conducted (average) output power was used to demonstrate compliance.
1. Set analyzer center frequency to DTS channel center frequency.
2. Set the span to 1.5 times the DTS bandwidth.
3. Set the RBW to: 3 kHz < RBW < 100 kHz.
4. Set the VBW = 3 RBW.
5. Detector = peak.
6. Sweep time = auto couple.
7. Trace mode = max hold.
8. Allow trace to fully stabilize.
9
1

. Use the peak marker function to determine the maximum amplitude level within the RBW.
0. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat

7.3 Test Result
PASS
All the test modes completed for test.

Type channel Power Spectral Limit Result
Density (dBm/3KHz) (dBm/3KHz)

01 -13.956

802.11b 06 -13.313 8.00 Pass
11 -12.474
01 -17.554

802.119g 06 -16.005 8.00 Pass
1 -14.764
01 -17.021

802.11n(HT20) 06 -16.344 8.00 Pass
11 -15.071
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802.11b

802.11g

Agilant Spoctrum Anaiyzr - Swopt SA
0 kL F g
Center Freq 2.412000000 GHz
PHO:
IF Gain:

Ref Offset 1 dB.
Ref 10.00 dBm

Center 2.412000 GHz
#Res BW 3.0 kHz

Fast ——
Law

#Avg Type: Pwr(RMS) Frequency

Trig: Free Run Avg|Hold: 7100

#Atten: 20 dB
Mkr1 2.411 31
-13.956 d

Center Freq
2412000000 GHz

Stop Freq|
2.419305600 GHz

CF Step
1.461120 MHz|
Man

Span 14.61 MHz
Sweep 1.54 s (10000 pts)

STATUS

#VBW 10 kHz

Agilant Spoctrum Analyzer - Swept SA

Center Freq 2.412000000 GHz

PHO: Fast ——

IFGain:Low

Ref Offset 1 d8
Ref 10.00 dEm

Center 2.41200 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

g 407,34 PM Aug 03
#Avg Type: Pwr(RMS) Frequency
Trig: Free Run Aug|Held: 200

#htten: 20 dB

Center Freq,
2412000000 GHz

StartFreq
'2.398904000 GHz|

Span 26.19 MHz
Sweep 2.76 s (10000 pts)

sTATUS

CHO1

CHO1

Agjlent Spactrum Analyzer - Swapt SA

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.437000 GHz
#Res BW 3.0 kHz

D4:02:01PM fug
#Avg Type: Pur(RMS) :
Avg|Held: 7100

Frequency
Trig: Free Run
#Atten: 20 dB

Mkr1 2.4:

Center Freq,
2.437000000 GHz

Span 14.61 MHz
Sweep 1.54 s (10000 pts)

STATUS

#VBW 10 kHz

Spactrum Analyzer - Swapt SA
2.437000000 GHz

PHO

FGai

Ref Offset 1 dB
Ref 10.00 dBm

WW«WMWW“

Center 2.43700 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

2Avg Ty) Frequency

Trig: Free Run AvglHold: 411

#Atten: 20 dB
-1

Center Freq,
2.437000000 GHz

Stop Freq
2.450128000 GHz,

Span 26.26 MHz
Sweep 2.77 s (10000 pts)

sTaTUS

CHO6

CHO6

Agjlant Spoctrum Analyzer - Swapt SA

kL

Center Freq 2.462000000 GHz
PHO: Fa
IF

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.462000 GHz
#Res BW 3.0 kHz

#Avg Type: Par(RMS) Frequency

st~ Trig: Fres Run Avg|Hold: 71100

ow #Atten: 20 dB

Center Freq
2.462000000 GHz|

StartFreq
2454691200 GHz|

Span 14.62 MHz
Sweep 1.54 5 (10000 pts)

STATUS

#VBW 10 kHz

Ar;il-m Spectrum Analyzer - Swapt SA

g KL P

Center Freq 2.462000000 GHz
i Cainiow

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

Fast ——

#VBW 10 kHz

#Avg Type: Pwr(RMS) Frequency

Trig: Free Run AvglHeld: 4/100

#Atten: 20 B
Mkr1 2.461 O€ 5
-14.764 dBm

Center Freq
2.462000000 GHz|

StartFreq
2.448880000 GHz|

Stop Freq
2476120000 GHz|

"Span 26.24 MHz
Sweep 2.77 s (10000 pts),

sTATUS

CHI1

CHI1
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802. 11n(HT20)

Agilent Spectrum Analyzer - Swapt SA

RL 7
Center Freq 2.412000000 GHz
PHO: Fast

Ref Offset 1 dB
Ref 10.00 dBm

WWMWWWW

Center 2.41200 GHz
#Res BW 3.0 kHz

7]
#Avg Tyy Frequency

" Trig: Free Run AvglHold:

#itten: 20 dB

Center Freq
2.412000000 GHz|

Span 28.16 MHz
#VBW 10 kHz Sweep 2.97 s (10000 pts)

sTATUS

CHOI

Ref Offset 1 dB
Ref 10.00 dBm

.

Center 2.43700 GHz
#Res BW 3.0 kHz

T-Past —r- Trig:Free Run AvglHold: 41100

4:1521 P g 03, 2018
? Frequency

#Avg Type: Pur(RMS)
ow #Aften: 20 dB

Mkr1 2.4

Center Freq,
2.437000000 GHz|

Span 28.16 MHz
#VBW 10 kHz Sweep 2.97 s (10000 pts)

sTATUS

CHO6

lant Spoctrum Analyzer - Swept SA

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

]
#Avg Ty wr(RMS) =~ Frequency

Trig: Free Run AvglHold: 41100 ™

#Atten: 20 dB

Center Freq,
2.462000000 GHz|

StartFreq
2447828000 GHz|

Span 28.14 MHz
#VBW 10 kHz Sweep 2.97 s (10000 pts)

sTaTUS

CHI1
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8 PEAK OUTPUT POWER TEST

8.1 Test Limit
FCC Partl5 (15.247) , Subpart C
o Frequency Range
Section Test Iltem Limit Result
(MHz)
Peak Output
15.247(b)(3) b 1 watt or 30dBm 2400-2483.5 PASS
ower

8.2 Test Procedure
According to KDB558074 D01 DTS Measurement Guidance Section 9.1 Maximum peak conducted
output power,9.1.2. and Average conducted output power, 9.2.3.1.
The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS
bandwidth and shall utilize a fast-responding diode detector.

The maximum Average conducted output power may be measured using a wideband RF power meter
with a thermocouple derector or equivalent. The power meter shall have a video bandwidth that is
greater than or equal to the DTS bandwidth and shall utilize a fast-responding diode detector.

8.3 Test Result

PASS
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Output power

Output power

Type Channel Limit (dBm) | Result
PK (dBm) AV (dBm)

01 17.80 14.59

802.11b 06 18.12 14.87 30.00 Pass
11 18.47 15.21
01 16.87 12.27

802.11g 06 17.32 12.71 30.00 Pass
11 17.82 12.95
01 16.65 11.67

802.11n(HT20) 06 17.12 12.21 30.00 Pass
11 17.65 12.27

Note: 1.The test results including the cable lose.

Duty cycle used in all test items: 100%
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9 OUT OF BAND EMISSIONS TEST

9.1 Test Limit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB

9.2 Test Procedure
The Spurious RF conducted emissions compliance of RF radiated emission should be measured by following the
guidance in ANSI C63.10-2013, For 30MHz-25GHz ,Set RBW=100kHz and VBW= 300KHz in order to

measure the peak field strength, and mwasure frequeny range from 30MHz to 25GHz.

9.3 Test Setup

Spectrum
EUT [ " Analyzer

7.4 Test Result

PASS
All the test modes completed for test.
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802.11b CHOI

802.11b CHO6

Agilant Spoctrum Analyzer - Swept SA
g RL C

Center Freq 2.412000000 GHz : #Avg Type: Puir(RMS) Frequency
PHO: Fast —+— 1rig: Free Run Avg|Hold: 1001100 ¥
#Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
2412000000 GHz|

Start Freq
2.392000000 GHz|

Y ary
Ty

Center 2.41200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.27 ms (8001 pts)

STATUS

#Avg Type: Par(RMS) Frequency
—— Trig:Free Run Avg|Held: 1001100 VP
#Atten: 30 dB

Ref Offset 1 dB Mkr1 2.43

Ref 20.00 dBm -0.

Center Freq
2.437000000 GHz|
1

Start Freq

¥ 2.417000000 GHz|
Stop Freq

2.457000000 GHz

l"‘! ll“,'-‘“v".""‘ M’W,v

Center 2.43700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.27 ms (8001 pts)

Reference

4:00:16PM g
#Avg Type: Pwr(RMS) TRACE Frequency

o Trig: Free Run AvglHeld: 13/100 TR

#Atten: 30 dB

Ref Offset 1 dB Mkr1
Ref 20.00 dBm

Center Freq
1.615000000 GHz|

Start 30 MHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (8001 pts)

STATUS

Frequency
= Trig: Free Run
#Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
1.615000000 GHz|

Start 30 MHz Stop 3.000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 284 ms (8001 pts)

STATUS

30MHz - 3GHz

30MHz - 3GHz

Agilant Spectrum Analyzer - Swept SA
Z F HSE 1N [4:00:45PM Ausg 03, 2018

14.000000000 GHz #Avg Type: Pwr(RMS) Frequency
'PHO: Fast —+— Trig: Free Run AvglHold: 111100
IFGain-Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
14.000000000 GHz

Start 3.00 GHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.10 s (8001 pts)|

STATUS

it Spectrum Analyzer - Swept SA
F HSE 1N 4:30:11PM Ausg 03, 2018

14.000000000 GHz #Avg Type: Pwr(RMS) TRAGE| Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 41100 Y
IF¢ #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
14.000000000 GHz

Start 3.00 GHz Stop 25.00 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.10 s (8001 pts)|

STATUS

3GHz-25GHz

3GHz-25GHz
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802.11b CHII

802.11g CHOI

Agilant Spactrum Analyzar - Swapt SA

FL 2
Center Freq 2.462000000 GHz
PHO:

: Fast
IF Gain:Low

Trig: Free Run
#atten: 30 dB

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: Pur(RM Frequency
Avg|Hold: 1001100

Mkr1 2.463 500 GH
6.224 dB

Center Freq
2.452000000 GHz

Span 40.00 MHz
Sweep 4.27 ms (8001 pts)

STATUS

g Rl i
Center Freq 2.412000000 GHz
]

0: Fast —»—

IFGain:Low

Ref Offset 1 d8
Ref 20.00 dEm

Center 2.41200 GHz
#Res BW 100 kHz

#VBW 300 kHz

T 05,00 M g 03, 2016
: Prr(RMS) = Frequency
Trig: Free Run 100/100
#Atten: 30 dB
Mkr1 2.412 890 G
-3.301 dB

Center Freq,
2412000000 GHz

StartFreq
2392000000 GHz

CF Step
4.000000 MHz|
Man

i ““ﬂ'w!’nl"hlm‘s o

Span 40.00 MHz
Sweep 4.27 ms (8001 pts)

sTATUS

Reference

Reference

Agilant Spactrum Analyzar - Swapt SA
i FL

Center Freq 1.515000000 GHz i
PNO: Fast —+— 17g: Free Run
F GaincL

#Atten: 30 dB

Ref Offset 1 dB.
Ref 20.00 dBm

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: Pwr(RMS) Freguency

Avg|Hold: 12100

Center Freq
1.615000000 GHz|

Stop 3.000 GHz
Sweep 284 ms (8001 pts)

STATUS

Spactrum Analyzar - Swapt SA

g Rl i
Center Freq 1.515000000 GHz
]

10: F-

asl ——
IFGain:Low

Ref Offset 1 d8
Ref 20.00 dEm

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

04:05:15 M A 03, 2018 F
#Avg Type: Pwr(RMS) TRACE requency

Trig: Free Run AvglHold: 121100

#htten: 30 dB

Mkr1 1.954 2
-45.278 dB

Center Freq,
1.515000000 GHz|

StartFreq
30000000 MHz|

Stop 3.000 GHz
Sweep 284 ms (8001 pts)

sTATUS

30MHz

-3GHz

30MHz - 3GHz

Agilant Spactrum Analyzar - Swapt SA
i FL

Center Freq 14.00000000 GHz

PHO:
IF

Ref Offset 1 dB.
Ref 20.00 dBm

Start 3.00 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: Pwr(RMS) Freguency

04/06-08M g 03, 2019
TRACE [
Avg|Hold: 7100 b

Center Freq
14.000000000 GHz

Stop 25.00 GHz
Sweep 2,105 (8001 pts)

sTATUS

Spactrum Analyzar - Swapt SA

g Rl i
Center Freq 14.000000000 GHz
PRO: Fast
IFGain:Low
Ref Offset 1 dB
Ref 20.00 dEm

Start 3.00 GHz
#Res BW 100 kHz

e Trig: Free Run

#VBW 300 kHz

D300 220 miags o1 TR
#Avg Type: Pur(RMS) acE| L )

AvglHold: 21100
#Atten: 30 dB

Center Freq,
14.000000000 GHz

StartFreq
3.000000000 GHz

Stop 25.00 GHz
Sweep 2.10 s (3001 pts)

3GHz -

25GHz

3GHz -25GHz
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802.11g CHII

Agilant Spactrum Analyzar - Swapt SA

FL 2
Center Freq 2.437000000 GHz
PHO:

IF Gain:Low

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

#Avg Type: Pwr(RM:
Trig: Free Run Avg|Hold: 100100

#Atten: 30 dB

Fast ——

1
A g
5
¥

i‘n 3
P g

Span 40.00 MHz
Sweep 4.27 ms (8001 pts)

STATUS

#VBW 300 kHz

Frequency
Ref Offset 1 dB

Ref 20.00 dEm
Center Freq

2437000000 GHz|

Start Freq
2.417000000 GHz

Center 2.46200 GHz
#Res BW 100 kHz

g Rl i
Center Freq 2.462000000 GHz
]

D4:11:42PM Aug (03, 2018
e

Trig: Free Run
#Atten: 30 dB

0: Fast —»—
IFGain:Low

AT
e e ‘1‘

f ¥

Span 40.00 MHz
Sweep 4.27 ms (8001 pts)

sTATUS

#VBW 300 kHz

Frequency

Center Freq,
2.462000000 GHz

StartFreq
2.442000000 GHz

Reference

Reference

Agilant Spactrum Analyzar - Swapt SA
i FL

Center Freq 1.51500000 GHz

PNO:
IF

Ref Offset 1 dB.
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

0405253
#Avg Type: Pur(RMS)
Trig: Free Run AvglHold: 131100

ast o
- #Aten: 30 dB

Stop 3.000 GHz
Sweep 284 ms (8001 pts)

STATUS

#VBW 300 kHz

Spactrum Analyzar - Swapt SA
Frequency

Ref Offset 1 d8
Ref 20.00 dEm

Center Freq
1.615000000 GHz|

Start 30 MHz
#Res BW 100 kHz

g Rl i
Center Freq 1.515000000 GHz
]

Di:12748 P Aug 03, 2018
#Avg Type: Pwr(RMS) TRACE|
Trig: Free Run Avg|Hsld: 131100

#htten: 30 dB

0: Fast —»—
IFGain:Low

Stop 3.000 GHz
Sweep 284 ms (8001 pts)

sTATUS

#VBW 300 kHz

Frequency

Center Freq,
1.515000000 GHz|

StartFreq
30000000 MHz|

30MHz - 3GHz

30MHz - 3GHz

Agilant Spactrum Analyzar - Swapt SA
i FL

Center Freq 14.00000000 GHz

PHO:
IF

Ref Offset 1 dB.
Ref 20.00 dBm

Start 3.00 GHz
#Res BW 100 kHz

04:1
#Avg Type: Pur(RMS)
AvglHold: 2100

MKr1 24.224 50 GH
-47.421 dBm

Stop 25.00 GHz
Sweep 2,105 (8001 pts)

sTATUS

#VBW 300 kHz

14.000000000 GHz

Spactrum Analyzar - Swapt SA
Frequency

Ref Offset 1 d8
Ref 20.00 dEm

Center Freq

Start 3.00 GHz
#Res BW 100 kHz

g Rl i
Center Freq 14.000000000 GHz

420156 P #ug 03, 2018
#Avg Type: Pwr(RMS) TRACE|
Trig: Free Run Avg|Held: 2100

#htten: 30 dB

PHO: Fast ——
IFGain:Low

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.10 s (8001 pts)

Frequency

Center Freq,
14.000000000 GHz

StartFreq
3.000000000 GHz

3GHz-25GHz

3GHz -25GHz
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802. 11n(HI20) CHOI 802. 11n(HI20) CHO6

Agilant Spactrum Analyzer - Swapt SA
; T " 15 360 Aug 03,2018
Center Freq 2.437000000 GHz : Per(RMS) acE] A
PNO: Fast ~»- 1rig: Free Run 100100
IFGain:Low #Atten: 30 dB

FL 2 P

Center Freq 2.412000000 GHz N #Avg Type: Pwr(RM: g Frequency
PNO: Fast ~» Trig:Free Run Avg|Hold: 100100 "
IF Gain:Low #atten: 30 dB

Mkr1 2.411

Ref Offset 1 dB Mkr1 2.436

Ref Offset 1 dB
Ref 20.00 dBm 2.

Ref 20.00 dBm

Center Freq
2412000000 GHz

Center Freq,
2437000000 GHz

1

»,‘._,r-,u‘#.WmW\"”‘W'\} "“r"""-‘""“"lmwa, - StartFreq
i

{ 2.417000000 GHz|

‘Stop Freq
2.45T000000 GHz|

\ gt ) Ll "e" o
S b e L R

Center 2.41200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.27 ms (8001 pts)

STATUS

Center 2.43700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.27 ms (8001 pts)

sTATUS

Reference

Agilant Spactrum Analyzar - Swapt SA Spactrum Analyzar - Swapt SA
i FL 41544 P #ug 03, 2018

" : Cai2s i ;
Center Freq 1.515000000 GHz i #Avg Type: Pur(RMS) n ey Center Freq 1.515000000 GHz #Avg Type: Pur(RMS) A Frequency
PHO: Fast ~»- Trig: Free Run Avg|Hold: 13/100 b T et e Trig: Free Run AvglHold: 13/100 o
FGain:L e IFGainLow  #Atten: 30 dB

Ref Offset 1 dB. Ref Offset 1 d8
Ref 20.00 dBm ‘ ae 1 div Ref 20.00 dBm

Center Freq Center Freq,

1.615000000 GHz| 1.515000000 GHz|

StartFreq
30000000 MHz|

Start 30 MHz Stop 3.000 GHz Start 30 MHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (8001 pts)

sTaTUS 56 sTATUS

30MHz - 3GHz 30MHz - 3GHz

Agilant Spactrum Analyzar - Swapt SA Spactrum Analyzar - Swapt SA
A D4:14:1%5M Aug 03, 2016 04:15:52 PM Aug 03, 2018
TRAcEf] 2

3 i r
Center Freq 14.000000000 GHz #Avg Type: Pur(RMS) ey Center Freq 14.000000000 GHz #Avg Type: Pur(RMS) A Frequency
PHO: Avg|Held: 21100 ' PRO: Fast ~»- Trig: Free Run Avg|Held: 200 o
FGain:L IFG ain:Low #htten: 30 dB

Ref Offset 1 dB. Ref Offset 1 d8
Ref 20.00 dBm -4 1 div Ref 20.00 dBm

Center Freq Center Freq,

14.000000000 GHz 14.000000000 GHz

StartFreq
3.000000000 GHz

Start 3.00 GHz Stop 25.00 GHz Start 3.00 GHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2,105 (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.10 s (3001 pts)

sTATUS

3GHz-25GHz 3GHz -25GHz
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802. 11n(HT20) CHII

1t Spactrum Analyzay - Swapt Sk

RL g 0417,

Center Freq 2.462000000 GHz #Avg Type: Pwr(RMS) Frequency

TN Fast e Trig: Free Run AvglHold: 1001100
IFGain:Low #htten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
2452000000 GHz

Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.27 ms (8001 pts)

sTATUS

Reference

0417
#Avg Type: Pwr(RMS) Frequency

NOTFast ~=- Trig: Free Run AvglHold: 131100
[FGain:Low  #Atten:30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
1.615000000 GHz|

Start 30 MHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (8001 pts)

sTATUS

30MHz - 3GHz

1t Spactrum Analyzay - Swapt Sk

RL g D4:17:58

Center Freq 14.000000000 GHz #Avg Type: Pwr(RMS) = Frequency
PO rast e Trig: Free Run AvglHold: 51100 v

IFGain:Low #htten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
14.000000000 GHz

Start 3.00 GHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.10 s (8001 pts))

sTATUS

3GHz-25GHz




i} Page 46 of 48 Report No.: HUAK180806727E

10 ANTENNA REQUIREMENT

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. And according to FCC 47 CFR Section 15.249, 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.

Antenna Information

the antenna is layout on PCB board, the directional gains of antenna used for transmitting is 2.0dBi.

1}»4!1;1'”!'!“

1
|

WIFT ANT

|

10 20 30 40
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11 PHOTOGRAPH OF TEST

11.1 Radiated Emission
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11.2 Conducted Emission

Page 48 of 48

Report No.: HUAK180806727E




