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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
ANTENNA REQUIREMENT COMPLIANT

1.2 TEST FACILITY

Test Firm :  Dongguan Dongdian Testing Service Co., Ltd
Certificated by FCC, Registration No.: 270092
Address No.17 Zongbu road 2, Songshan Lake Sci&Tech Park, DongGuan

City, Guangdong province,523808 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
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Equipment AUTO DIAGNOSTIC SCANNER
Model Name XTUNER-T1
Serial No XTUNER-T3, XTUNER-G1, XTUNER-G3,VPECKER-T2,

VPECKER-G4, VPECKER-G2, VPECKER-G4,
VPECKER-E4, VPECKER-E6

Model Difference

All model’s the function, software and electric circuit are the
same, only with a product color and model named different.
Test sample model: XTUNER-T1.

FCCID 2AKO5-TDX
Antenna Type PCB Antenna
Antenna Gain 1dBi

Operation frequency

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

Number of Channels

802.11b/g/n20: 11CH

Modulation Type

CCK/OFDM/DBPSK/DAPSK

Power Source

DC voltage

Power Rating

DC12V form battery




2.1.1 Carrier Frequency of Channels
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Channel List for 802.11b/g/n(20MHz)

Channel Fr‘:mj_lir;cy Channel Fr‘:mj_lir;cy Channel Fr?ml_'ez';cy Channel Fr(-z-lt\]nl:-lezr;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(20MHz)
Low Channel: 2412MHz
Middle Channel: 2437MHz
High Channel: 2462MHz

2.2 DESCRIPTION OF TEST SETUP

Operation of EUT during Radiation testing:

battery

EUT




2.3 MEASUREMENT INSTRUMENTS LIST
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ltem Equipment Manufacturer Model No. [ Serial No. Last Cal. Cal. Interval
1. EMI Receiver | Rohde & Schwarz | Escl 100627 | Feb. 19,2016 1 Year
2. LISN SchwarzBeck NSLK 8126 | 8126377 | Feb. 19, 2016 1 Year
3. RF Switching Unit Compliance RSU-M2 38303
Direction Feb. 19, 2016 1 Year
4. | EMITes! Software | Ronde & Schwarz | N/A N/A N/A N/A
EMI Test Receiver | Rohde & Schwarz ESCI 100627 | Feb. 19, 2016 1 Year
6. Trilog Broadband Schwarzbeck VULB9163 VULB 1 Year
Antenna 9163-289 | I °P- 19,2016
7 Pre-amplifier Compliance PAP-0203 22008 Feb. 19 2016 1 Year
Direction -
8. EMI Test Software
EZ-EMC SHURPLE N/A N/A N/A N/A
9. EMI Receiver | Rohde & Schwarz | gsc] 100627 | Feb. 19,2016 1 Year
10. LISN SchwarzBeck NSLK 8126 | 8126377 | Feb. 19, 2016 1 Year
11. | RF Switching Unit Cgr_npllgnce RSU-M2 38303 Feb. 19, 2016 1 Year
irection
12. | EMITes! SOMWare | Ronde & Schwarz | NIA N/A N/A N/A
13. | EMIReceiver | Rohde & Schwarz | ggc 100627 | Feb. 19,2016 | 1 Year
14. | EMIReceiver | Rohde & Schwarz | gsC| 100627 | Feb. 19,2016 1 Year
15. LISN SchwarzBeck NSLK 8126 | 8126377 | Feb. 19, 2016 1 Year
16. | RF Switching Unit Compliance RSU-M2 38303 Feb. 19 2016 1 Year
Direction 7
17. | EMITeS! SOMware | Ronde & Schwarz | NIA N/A N/A N/A
18. Power Meter R&S NRVD SELO069 | Feb. 19, 2016 1 Year
19. | Power Sensor R&S URV5-z2 | SELO071 | Feb. 19, 2016 1 Year
20. | Power Sensor R&S URV5-z2 | SELO072 | Feb. 19, 2016 1 Year
o1, Software R&S « | SEL0082 N/A N/A
EMC32 EMC32-S
22. Log-periodic Amplifier APT1.580 SEL0073 N/A N/A
Antenna Reasearch '
23 Antenna Tripod Amplifier TP1000A SEL0074 N/A N/A
Reasearch
24. High Gain Horn Amplifier SEL0075 N/A
Antenna(0.8-5GHz) Reasearch AT4002A N/A
25. | spectrum analyzer Agilent Noo20a  (MYAITO) Fep 19,2016 | 1 YO
26. |Spectrum analyzer Agilent E4407B MY4§£ 843 Feb. 19, 2016 1 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{‘,j‘:;')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 §15.207(a) Line Conducted Emission Limit is same as above table.

3.2 Test Setup

Shielded Rooms

EUT

Test
Feceiver

LIEN

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

EUT power supply by battery, so this test item not applicable.
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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 Distance Radiated Radiated
(MHz) (Meters) (dBuV/m) (MV/m)
30-88 3 40 100
88-216 3 43.5 150
216-960 3 46 200
Above 960 3 54 500

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

!

e

dm ————»

EUT Turn Tahle
|—/

IO.B m

Ground Plane

Receiver ||

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

ant. feed
point
aim ———————p

o

——

1-4 m

——

EUT Turs Table
‘,-"

IO.B m
. -
Ground Plane
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(3) Radiated Emission Test-Up Frequency Above 1GHz

'y

Ant. feed
point

> —_— T

e Im | :

EUT -
1-4m
Turm Tabls
= 1/
1.5m
ﬂ

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; the test data of this mode
was reported.



Antenna polarity: H

20

Below 1GHz Test Results:

Level (dBuVim)
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70

60

FCC BART15 B|RE

30 100 200 500 1000
Frequency (MHz)
Item Freq. Read Antenna Cable Result Limit Over | Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBuV) (dB/m) dB (@BuVv/m) | (dBuVim) (dB)
1 92.462 8.03 9.93 3.93 21.89 43.50 -21.61 Peak HORIZONTAL
2 139.851 14.95 7.20 4.19 26.34 43.50 -17.16 Peak HORIZONTAL
3 147.404 16.64 7.26 4.22 28.12 43.50 -15.38 Peak HORIZONTAL
4 150.538 16.24 7.39 4.24 27.87 43.50 -15.63 Peak HORIZONTAL
5 239.987 11.99 11.93 4.60 28.52 46.00 -17.48 Peak HORIZONTAL
6 675.208 8.00 20.08 6.05 34.13 46.00 -11.87 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.

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

3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.
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Antenna polarity: V

Level (dBuVim)
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FCC BART15 B|RE
r

EM

20
10
5% 100 200 500 1000
Frequency (MHz)
Item Freq. Read Antenna Cable Result Limit Over | Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBuV) (dB/m) dB (@BuVv/m) | (dBuV/m) (dB)
1 61.995 5.98 11.31 3.73 21.02 40.00 -18.98 Peak VERTICAL
2 104.903 6.62 11.28 4.03 21.93 43.50 -21.57 Peak VERTICAL
3 143.830 9.04 7.18 4.21 20.43 43.50 -23.07 Peak VERTICAL
4 159.784 8.65 7.89 4.27 20.81 43.50 -22.69 Peak VERTICAL
5 460.727 8.12 16.23 5.38 29.73 46.00 -16.27 Peak VERTICAL
6 656.530 6.45 21.45 6.00 33.90 46.00 -12.10 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.

2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.

Remark:
(1) Measuring frequencies from 9 KHz to the 1 GHz, Radiated emission test from 9KHz to 30MHz was verified,
and no any emission was found except system noise floor.
(2) * 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.
(3) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz

for measuring above 1 GHz, below 30MHz was 10KHz.




Above 1 GHz Test Results:

LOW CH1 (802.11b Mode)/2412

Page 14 of 46

Report No.: UNI1601227084-E

Horizontal:

Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB) Type
4824 56.66 -3.64 53.02 74 -20.98 peak
4824 42.73 -3.64 39.09 54 -14.91 AVG
7236 55.81 -0.95 54.86 74 -19.14 peak
7236 40.18 -0.95 39.23 54 -14.77 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
4824 54.69 -3.64 51.05 74 -22.95 peak
4824 39.92 -3.64 36.28 54 -17.72 AVG
7236 52.35 -0.95 51.4 74 -22.6 peak
7236 38.19 -0.95 37.24 54 -16.76 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 56.88 -3.51 53.37 74 -20.63 peak
4874 42.25 -3.51 38.74 54 -15.26 AVG
7311 54.13 -0.82 53.31 74 -20.69 peak
7311 44.76 -0.82 43.94 54 -10.06 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 54.28 -3.51 50.77 74 -23.23 peak
4874 43.91 -3.51 40.4 54 -13.6 AVG
7311 55.27 -0.82 54.45 74 -19.55 peak
7311 42.88 -0.82 42.06 54 -11.94 AVG

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

Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBpVv) (dB) (dBpV/m) (dBpV/m) (dB) Type
4924 53.81 -3.43 50.38 74 -23.62 peak
4924 38.19 -3.43 34.76 54 -19.24 AVG
7386 52.99 -0.75 52.24 74 -21.76 peak
7386 37.16 -0.75 36.41 54 -17.59 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB) Type
4924 56.85 -3.43 53.42 74 -20.58 peak
4924 40.05 -3.43 36.62 54 -17.38 AVG
7386 57.71 -0.75 56.96 74 -17.04 peak
7386 41.84 -0.75 41.09 54 -12.91 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 55.91 -3.64 52.27 74 -21.73 peak
4824 35.63 -3.64 31.99 54 -22.01 AVG
7236 57.28 -0.95 56.33 74 -17.67 peak
7236 35.97 -0.95 35.02 54 -18.98 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 54.37 -3.64 50.73 74 -23.27 peak
4824 40.91 -3.64 37.27 54 -16.73 AVG
7236 52.28 -0.95 51.33 74 -22.67 peak
7236 42.65 -0.95 41.7 54 -12.3 AVG

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




MID CH6 (802.11g Mode)/2437
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Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4874 51.29 -3.51 47.78 74 -26.22 peak
4874 39.27 -3.51 35.76 54 -18.24 AVG
7311 52.32 -0.82 51.5 74 -22.5 peak
7311 38.26 -0.82 37.44 54 -16.56 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 51.83 -3.51 48.32 74 -25.68 peak
4874 36.66 -3.51 33.15 54 -20.85 AVG
7311 53.37 -0.82 52.55 74 -21.45 peak
7311 38.41 -0.82 37.59 54 -16.41 AVG

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

Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4924 50.81 -3.43 47.38 74 -26.62 peak
4924 40.33 -3.43 36.9 54 -17.1 AVG
7386 49.82 -0.75 49.07 74 -24.93 peak
7386 41.11 -0.75 40.36 54 -13.64 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-ampilifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBpV/m) (dB) Type
4924 54.06 -3.43 50.63 74 -23.37 peak
4924 40.17 -3.43 36.74 54 -17.26 AVG
7386 56.35 -0.75 55.6 74 -18.4 peak
7386 38.39 -0.75 37.64 54 -16.36 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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LOW CH1 (802.11n/H20 Mode)/2412

Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4824 55.83 -3.64 52.19 74 -21.81 peak
4824 32.17 -3.64 28.53 54 -25.47 AVG
7236 54.96 -0.95 54.01 74 -19.99 peak
7236 34.01 -0.95 33.06 54 -20.94 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 51.22 -3.64 47.58 74 -26.42 peak
4824 40.64 -3.64 37 54 -17 AVG
7236 52.95 -0.95 52 74 -22 peak
7236 41.77 -0.95 40.82 54 -13.18 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.




MID CH6 (802.11n/H20 Mode)/2437
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Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBpV/m) (dBpV/m) (dB) Type
4874 59.37 -3.51 55.86 74 -18.14 peak
4874 41.96 -3.51 38.45 54 -15.55 AVG
7311 58.11 -0.82 57.29 74 -16.71 peak
7311 41.32 -0.82 40.5 54 -13.5 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 57.94 -3.51 54.43 74 -19.57 peak
4874 46.65 -3.51 43.14 54 -10.86 AVG
7311 56.31 -0.82 55.49 74 -18.51 peak
7311 45.19 -0.82 44 .37 54 -9.63 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) (dBuV) (dB) (dBpVv/m) (dBuVv/m) (dB)
4924 56.27 -3.43 52.84 74 -21.16 peak
4924 41.36 -3.43 37.93 54 -16.07 AVG
7386 55.71 -0.75 54.96 74 -19.04 peak
7386 40.64 -0.75 39.89 54 -14.11 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuVv) (dB) (dBpV/m) (dBpV/m) (dB)
4924 52.21 -3.43 48.78 74 -25.22 peak
4924 40.27 -3.43 36.84 54 -17.16 AVG
7386 54.28 -0.75 53.53 74 -20.47 peak
7386 42.93 -0.75 42.18 54 -11.82 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.




Page 23 of 46 Report No.: UNI1601227084-E

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
2500MHz 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

Detailed information please see the following page.



Page 24 of 46 Report No.: UNI1601227084-E

Radiated Band Edge Test:

Operation Mode: 802.11b Mode TX CH Low (2412MHz)

Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB)
2390 56.32 -5.81 50.51 74 -23.49 peak
2390 / -5.81 / 54 / AVG
2400 56.17 -5.84 50.33 74 -23.67 peak
2400 39.61 -5.84 33.77 54 -20.23 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 52.03 -5.81 46.22 74 -27.78 peak
2390 / -5.81 / 54 / AVG
2400 54.12 -5.84 48.28 74 -25.72 peak
2400 36.38 -5.84 30.54 54 -23.46 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Operation Mode: TX CH High (2462MHZz)

Report No.: UNI1601227084-E

Horizontal
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
2483.5 59.87 -5.65 54.22 74 -19.78 peak
2483.5 / -5.65 / 54 / 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 55.25 -5.65 49.6 74 -24.4 peak
2483.5 / -5.65 / 54 / 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)
Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB)
2390 56.25 -5.81 50.44 74 -23.56 peak
2390 / -5.81 / 54 / AVG
2400 58.97 -5.84 53.13 74 -20.87 peak
2400 40.16 -5.84 34.32 54 -19.68 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)
2390 59.24 -5.81 53.43 74 -20.57 peak
2390 / -5.81 / 54 / AVG
2400 58.91 -5.84 53.07 74 -20.93 peak
2400 36.37 -5.84 30.53 54 -23.47 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Operation Mode: TX CH High (2462MHz)
Horizontal
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB)
2483.5 58.85 -5.65 53.2 74 -20.8 peak
2483.5 / -5.65 / 54 / AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuVv) (dB) (dBpV/m) (dBpV/m) (dB)
2483.5 56.09 -5.65 50.44 74 -23.56 peak
2483.5 / -5.65 / 54 / 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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Report No.: UNI1601227084-E

Operation Mode: 802.11n/H20 Mode TX CH Low (2412MHz)

Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB)
2390 58.73 -5.81 52.92 74 -21.08 peak
2390 / -5.81 / 54 / AVG
2400 57.46 -5.84 51.62 74 -22.38 peak
2400 41.28 -5.84 35.44 54 -18.56 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBuV/m) (dBuV/m) (dB)
2390 53.14 -5.81 47.33 74 -26.67 peak
2390 / -5.81 / 54 / AVG
2400 52.37 -5.84 46.53 74 -27.47 peak
2400 35.19 -5.84 29.35 54 -24.65 AVG

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

Report No.: UNI1601227084-E

Horizontal
Frequency | Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB)
2483.5 58.01 -5.65 52.36 74 -21.64 peak
2483.5 / -5.65 / 54 / 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 57.36 -5.65 51.71 74 -22.29 peak
2483.5 / -5.65 / 54 / 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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6 OCCUPIED BANDWIDTH MEASUREMENT

6.1 Test Limit
FCC Part15 (15.247) , Subpart C
Frequency Range
Section Test ltem Limit Result
(MHz)
>= 500KHz
15.247(a)(2) Bandwidth 2400-2483.5 PASS
(6dB bandwidth)

6.2 Test Procedure

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Set EUT as normal operation.

3. Based on FCC Part15 C Section 15.247: RBW= 100KHz. VBW= 300 KHz.
4. The useful radiated emission from the EUT was detected by the spectrum analyser with peak detector.

6.3 Measurement Equipment Used

Same as Radiated Emission Measurement

6.4 Test Result

PASS
All the test modes completed for test.
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TX 802.11b Mode
. Channel
6dB Bandwidth .
Frequency Separation Result
(MHz)
(MHz)
2412 MHz 9.517 >=500KHz PASS
2437 MHz 9.524 >=500KHz PASS
2462 MHz 10.588 >=500KHz PASS
CH: 2412MHz
I Agilent R T || TracelView
Ch Freg 2.412 GHz Trace
Dccupied Bandwidth 2 3
Cloer Write
Ref 10 dBm Atten 20 dB
#Peak ] | — AT I I I
Log ! i WL I ok | | Max Hold
Le S . s - . S —
dB/ _ ' ' ' ' \\4 |
— i v Min Hold
Center 2.412 GHz ‘Span 30 MHz View
#Res OW 100 Kz ¥VDW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Oce BW % Fwr 9900 % Blank
14.1203 MHz B em®
Transmit Freq Enor 356.E6E kHz Mora
x 4B Bandwidih 3,517 MHz 12
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CH: 2437MHz
= Agilent R T I| TraceiView
Ch Freq 2.437 GHz e Trace
Dccupied Bandwidth
Cloer Write
Ref10 dBm Atten 20 dB
#Peak | | | ! | !
Log { - = L L - ”ﬁ«.Q ! { ] a) HOl
0 f,»?’ . . . | . .
B/ J — S —
eeoe . | | . | N W — Min Hold
Center 2.437 GHz ' ' 'Span 30 MHz View
#Res BW 100 kiz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Oce BW % Pwr 99.00 % Blank
14.2031 MHz xd8 -600d8
Transmit Freq Eror 90.925 kHz More
x 0B Bandwidth 9,524 MHz fof2
CH: 2462MHz
B [ .
Lol R_T | TracefView
ChFrey  2.462 GHz Trig  Free Trace
Occupied Bandwidth 3
Cloar Write
Ref10 dBm Atten 20 dB
#Peak | | | | | | | |
Leg Q?A,WM‘“‘MMAH & ; | Max Hold
B/ (S —— —r——
M/ - - o] Min Hold
Center 2.462 GHz Span 30 MHz View
#Res BW 100 kiz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth OccBW % Pwr 9300 % Blank
13.9103 MHz xib G00E
Transmit Freq Ernor 95810 kHz Mora
x dB Bandwidth 10568 MHz 1 of2
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TX 802.11g Mode
. Channel
6dB Bandwidth .
Frequency Separation Result
(MHz)
(MHz)
2412 MHz 15.839 >=500KHz PASS
2437 MHz 16.469 >=500KHz PASS
2462 MHz 16.321 >=500KHz PASS
CH: 2412MHz
i Agilent R T || Trace/View
Ch Freq 2.412 GHz ree Trace
Dccupied Bandwidth 2 3
Claar Write
Ref10 dBm Atten 20 dB
#Peak | | | | ] !
Log . fﬁﬁ oot pdorafmg o Max Hold
o |l o
Al Alix Min Hold
Center 2.412 GHz ' Span 30 MHz View
#Res OW 100 kHz #VDW 300 kHz Sweep 4 ms (401
QOccupied Bandwidth OccBW % Pwr 9300 % Blank
16.4686 MHz AP e
Transmit Freq Enor 09 415 kkHz Mora
% 4B Bandwidth 15839 MHz fef2




CH: 2437MHz

i Agilent
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Ch Freqg 2.437 GHz Trace
Dccupied Bandwidth 1 7] 3
Cloar Write
Ref 10 dBm Atten 20 dB
#Peak | | | | | ] |
Lng | /WMMWMM ¢ | Max Hold
10 | | ] ] | |
dB/ | — | \M
. | | | . | | Min Hold
Center 2.437 GHz . Span 30 MHz View
#Res OW 100 kHz #VDW 300 kHz Sweep 4 ms (401
QOccupied Bandwidth Occ BW % Pwr 99,00 % Blank
16.5412 MHz L
Transmit Freq Error 28.901 kHz More
x 4B Bandwidth 16 469 MHz 1of2
CH: 2462MHz
‘E::A i "
- Agilent R T I| Trace/View
Ch Freq 2.462 GHz Trace
Dccupled Bandwidth
Cloar Wirite
Ref10 dBm Atten 720 dB
#Peak | | | ! I
Log > MWWWWM'? ya Max Hold
dB/ u&f | | |
Sl P N Min Hold
Center 2.462 GHz .Span 30 MHz View
#Res OW 100 kHz ¥VDW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Occ BW % Pwr 9900 % Blank
16.4225 MHz iS00
Transmit Freq Enor 27 496 kHz More
x 4B Bandwidth 16.321 MHz 1of2

Report No.: UNI1601227084-E
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TX 802.11n/HT20 Mode
. Channel
6dB Bandwidth .
Frequency Separation Result
(MHz)
(MHz)
2412 MHz 16.400 >=500KHz PASS
2437 MHz 17.623 >=500KHz PASS
2462 MHz 17.152 >=500KHz PASS
CH: 2412MHz
i Agilent R T W
Ch Freqg 2.412 GHz Trace
Decupied Bandwidth 2 3
Cloar Wirite
Ref 10 dBm Atten 20 dB
#Peak | I | I
Log | P'.J\‘. ) T TN _.J..,.VPW- < | Max Hold
10 — . . ! . . . .
dB/ M l I | | e
- - - - - Min Hold
Center 2.412 GHz Span 30 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Qcc BW % Pwr 9900 % Blank
17.6067 MHz e IR
Transmit Freq Error 77872 kHz Marz
x dB Bandwidth 16 400 MHz 1of2
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CH: 2437MHz
2t Agilent R T | |
| Trace/View

Ch Freq 2.437 GHz Free Trace

Occupied Bandwidth
Cloar Write

Ref 10 dBm Atten 20 dB
#Peak ] | | I I | |
Log | > MMMMMJ\M.V-ML..-A.}.. o PRI - P | Max Hold
ey ! | . . . | | |

N W | . . . . !

- ] I YW Min Hoid
Center 2.437 GHz ' Span 30 MHz View
#Res OW 100 Kz ¥VBW 300 kHz Sweep 4 ms (401

Occupied Bandwidth OccEW % Pwr 9900 % Blank
17.6580 MHz e
Transmit Freq Ernor 20.283 kHz Moare
x 4B Bandwidth 17 623 MHz 10f2
CH: 2462MHz
3 Agllant R T [ tracerview
|
Ch Freg 2.462 GHz ree Trace
Occupied Bandwidth
Cloar Write
Ref 10 dBm Atten 20 dB
#Peak I | I | | I |
Log | ?m,,.n ,,.<A~Aﬁh.u\n\..“m.‘...wﬁ-ﬁxwwﬁ( | | Max Hold
10 . / . | ] . .
dB/ j | [ '_ _ N Z
P | | . | L v Min Hold
Center 2.452 GHz ' Span 30 MHz View
#Res BW 100 kHz #¥VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Qce BYY % Pwr 9900 % Blank
17.5684 MHz €98 B0
Transmit Freq Eror 29.156 kHz Mora
X 4B Bandwidlh 17152 MHz 1of2
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7 POWER SPECTRAL DENSITY TEST

7.1 Test Limit
FCC Part15 (15.247) , Subpart C
Frequency Range
Section Test ltem Limit Result
(MHz)
Power Spectral 8 dBm
15.247 2400-2483.5 PASS
Density (in any 3KHz)

7.2 Test Procedure

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Set EUT as normal operation.

3. Based on FCC Part15 C Section 15.247: RBW= 3KHz. VBW= 10 KHz, Span=3MHz.
4. The useful radiated emission from the EUT was detected by the spectrum analyser with peak detector.

7.3 Measurement Equipment Used

Same as Radiated Emission Measurement

7.4 Test Result

PASS
All the test modes completed for test.
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TX 802.11b Mode
Power Density Limit
Frequency Result
(dBm) (dBm)
2412 MHz -13.80 8 PASS
2437 MHz -10.90 8 PASS
2462 MHz -9.935 8 PASS
CH: 2412MHz
3 Agllent R_T_[poaksesrcn
Mkrl 241350 GHz )
Ref10 dBm Atten 20 dB 138 dBm
Peak Meagc Tools »
Log
10
g?; M Next Peak
05 . W"MMW WAL

® M}MM W\aﬂ Next Pk Right

b

Next Pk Left
N1 S?2
3 rc Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 15 MHz M.?;e
#Res BW 3 kHz H#VBW 10 kHz Sweep 1.715 s 401 pts)
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CH: 2437MHz

= Agilent &

Mkr1 2.43659 GHz

Ref10 dBm Atten 20 dB 109 dBm
Peak
Log
10
dB/
Offst
05

dB

W&W&%‘mewmb N

P,\r\r

| W'*w—

Span 15 MHz
Sweep 1.715 s 401 pts)

Center 2.437 GHz
#Res BW 3 kHz

#VBW 10 kHz

Report No.: UNI1601227084-E

I Peak Search

Meas Tools »
MNent Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mara
1ef2

CH: 2462MHz
3 Agilent il !m
Mkr! 2.46292 GHz
Ref 10 dBm Atten 20 dB 9,935 dBm
Peak Meas Tools
Log
10 )
dB/ . | W | | | Mext Peak
Offst ,.«JWMMM
05 _ Wﬂ‘ e “‘M‘fhme W —_—
dB
J"W L] | ™| NextPkRiht
Next Pk Left
M1 S2
S3 FC Min Search
AA

Pk-Pk Search

Span 16 MHz
Sweep 1.83 s (401 pts)

Center 2.452 GHz
#Res BW 3 kHz

#VBW 10 kHz

Mara
1ef2
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TX 802.11g Mode
Power Density Limit
Frequency Result
(dBm) (dBm)
2412 MHz -11.35 8 PASS
2437 MHz -13.46 8 PASS
2462 MHz -12.64 8 PASS
CH: 2412MHz
- Agilent BRI W
Mkr1 2.41/64 GHz
Ref 10 dBm Atten 20 dB 11.35 dBm
Peak Meas Tools ¥
Log
10
dB/ o Next Peak
Offst
05 WW‘AWNM"VIW\"J
o «mewww% ™|
[ \“\ Next Pk Right
/' ,L\l‘l\ Next Pk Left
M1 2 - Nawt
S3 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 24 MHz M?;e
#Res BW 3 kHz #VBW 10 kHz Sweep 2.745 s 401 pts)
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CH: 2437MHz
3 Aglient R_T_[poaksearch
Mkrl 2.44163 GHz )
Ref 10 dBm Atten 20 dB 13.46 dBm
Peak Meas Tools »
Log
10
dB/ | | | 1] | . Mext Peak
Offst
o3 Wmmﬂﬂw«%wwmmﬁﬁw .
Next Pl Right
\ Next Pk Left
M1 S? WW/ 'Y |
S3 FC - l"‘"w Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1M0?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 2.859 s 401 pts)
CH: 2462MHz
i Agilent R T || Poak Search
Mkr1 2.46325 GHz
Ref 10 dBm Atten 20 dB -12.64 dBm
Peak Meagc Tools »
Log
10
do';; | . L 2 | | Noxt Peak
05 nﬁ,W WYY VY U‘W’MW T
- . | .
WJ Next Pk Right
rf/ Next Pk Left
M1 S? \
s3 FC it | W) B Min Search
AA
Pk-Pk Search
Center 2.452 GHz Span 25 MHz 1"1?29
#Res BW 3 kHz #VBW 10 kHz Sweep 2.859 s (401 pts)

Report No.: UNI1601227084-E
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TX 802.11n/HT20 Mode
Power Density Limit
Frequency Result
(dBm) (dBm)
2412 MHz -12.62 8 PASS
2437 MHz -14.46 8 PASS
2462 MHz -14.81 8 PASS
CH: 2412MHz
3 Agllent R_T || Peak Search
Mkr1 2.41950 GHz
Ref 10 dBm Atten 20 dB 12.62 dBm
Peak Meas Tools »
Log
10
glfir; I Next Peak
05 “WMU\/MW _,WJ\"JWVI‘I.“WWW“&"‘
dB
WJ MNext Pk Right
‘\ Next Pk Left
M1 S? MV/ Ve
S3 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 25 MHz More
#Res BW 3 kHz HVBW 10 kHz Sweep 2.859 s 401 pts) o
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CH: 2437MHz
3% Agilent R_T_[PpoakSearch
Mkrl 2.43261 GHz !
Ref 10 dBm Atten 20 dB 14.46 dBm
Peak Meac Tools »
Log
0
dB/ | o | | | | Mext Peak
Offst
05
05 I el |
’ﬂr Next Pk Right
/ ' Y Next Pk Left
M1 S2[ T WNerensd)
S3 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 27 MHz 1""1?59
#Res BW 3 kHz H#VBW 10 kHz Sweep 3.088 s 401 pts)
CH: 2462MHz
L R_T_[Ppoakssercn
Mkrl 2.46166 GHz
Ref 10 dBm Atten 20 dB -14.81 dBm
Peak Meas Tools *
Log
10
dB/ | . Next Peak
Offst
@ MW.NMW%NMMW
Mext Pl Right
L Next Pk Left
M1 S2 b NoAwAind
S3 FC Min Search
AA
Pk-Pk Search
Center 2.462 GHz Span 27 MHz 1”0?29

#Res BW 3 kHz

H#VBW 10 kHz

Sweep 3.088 s @01 pts)
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8 PEAK OUTPUT POWER TEST

8.1 Test Limit
FCC Part15 (15.247) , Subpart C
Frequency Range
Section Test Item Limit Result
(MHz)
Peak Output
15.247(b)(3) b 1 watt or 30dBm 2400-2483.5 PASS
ower

8.2 Test Procedure
1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. The EUT was directly connected to the Power meter.

8.3 Measurement Equipment Used

Same as Radiated Emission Measurement

8.4 Test Result

PASS
All the test modes completed for test.

TX 802.11b Mode

Test Frequency Maximum Peak Conducted Output Power LIMIT
Channe (MHz) (dBm) dBm
CHO1 2412 12.76 30
CHO06 2437 12.35 30
CH11 2462 12.21 30

TX 802.11g Mode
CHO1 2412 11.75 30
CHO06 2437 11.68 30
CH11 2462 11.61 30
TX 802.11n20 Mode
CHO1 2412 11.70 30
CHO06 2437 11.54 30
CH11 2462 11.36 30
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9 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.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The antenna used in this product is a PCB Antenna, The directional gains of antenna used
for transmitting is 1dBi.

ANTENNA
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10 PHOTOGRAPH OF TEST

10.1 Radiated Emission
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