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2 Test Summary

Test Items Test Requirement Result
Conduct Emission 15.207 PASS
15.205(a)
Radiated Spurious Emissions 15.209 PASS
15.247(d)
Conducted Spurious Emission 15.247(d) PASS
15.247(d)
Band edge 15.205(a) PASS
6dB Bandwidth 15.247(a)(2) PASS
Maximum Peak Output Power 15.247(b)(1) PASS
Power Spectral Density 15.247(e) PASS
Antenna Requirement 15.203 PASS
Remark:
N/A: Not Applicable
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Report No.: PTC800999160612E-FC01

3 General Information

3.1 GeneralDescription of E.U.T.

Product Name

Portable Projector

Model Name

DP30A

Model Description

N/A

Bluetooth Version

V4.0(BLE Only)

Operating frequency

For BLE:
2402-2480MHz,40 channels
For WIFI
2412-2462MHz, 11channels

Antenna installation:

PCB printed antenna

Antenna Gain:

WiFi: OdBi
BLE: 0dBi

The lowest oscillator:

26MHZz

Type of Modulation

For BLE:

GFSK

For WIFI:

IEEE 802.11b CCK/QPSK/BPSK

IEEE 802.11g BPSK/QPSK/16QAM/64QAM

IEEE 802.11n-HT20 BPSK/QPSK/16QAM/64QAM

Power supply

DC 3.8V 2200mAh power by battery, DC 5V 2.5A charging by AC adapter

Adapter

Input: AC 100-240V 50/60Hz 0.5A max Output: DC 5V 2.5A
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3.2 Channel List

Report No.: PTC800999160612E-FC01

WIFI
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2412 4 2427 7 2442 10 2457
2417 5 2432 8 2447 11 2462
3 2422 6 2437 9 2452 / /
BLE
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

3.3 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectivelyby performing

full tests,the worst data were recorded and reported.

Modulation Test mode Low channel Middle channel High channel
802.11b/g/n-HT20 Transmitting 2412MHz 2437MHz 2462MHz
GFSK(BLE) Transmitting 2402MHz 2440MHz 2480MHz

Tests Carried Out Under FCC part 15.207

Test Item

Test Mode

Conduction Emission 0.15MHz to 30MHz

BT Communication

3.4 Test Site

Dongguan Precise Testing Service Co., Ltd.

Building D,Baoding Technology Park,Guangming Road2, Dongcheng District, Dongguan,

Guangdong, China, Dongguan, 523129

China

FCC Registration Number: 371540
IC Registration Number: 12191A-1
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PRECISE TESTING

4 Equipment During Test

4.1 Equipments List

Report No.: PTC800999160612E-FC01

RF Conducted Test
ltem Kipd of Manufactur Type No. Serial No. _Last_ Callbrgted Callbr_atlon
Equipment er calibration until period
EMC Analyzer .
1 (9k~26.5GHz) Agilent E4407B [(MY45109572|Aug.04, 2015(Aug.03, 2016 1 year
EXA Signal MY50520207
2 9 Keysight N9010A | 526B25MPB |Aug.04, 2015|Aug.03, 2016 1 year
Analyzer
W7X
3 | EMiTest R&S ESCI 101155  |July 15, 2015|July 14, 2016| 1 year
Receiver
RadiatedEmissions
Kind of : Last Calibrated | Calibration
Item Equipment Manufacturer| Type No. Serial No. calibration until period
1 | EMiTest RohdedSchw| pqp 101417 |July 15, 2015|July 14, 2016 1 year
Receiver arz
Trilog
2| Broadband [STVERB I vuLBo160 | 9160-3355 |duly 15, 2015|July 14, 2016| 1 year
Antenna
3 Amplifier EM EM-30180 060538  [July 15, 2015|July 14, 2016 1 year
Horn SCHWARZB | BBHA9120 9120D-
4 Antenna ECK D 1246 July 15, 2015(July 14, 2016 1 year
Coaxial
5 |Cable(below| LARGE CALB1 - July 15, 2015(July 14, 2016 1 year
1GHZ)
Coaxial
6 |Cable(above| LARGE CALB2 - July 15, 2015(July 14, 2016 1 year
1GHZ)
Conducted Emissions
Kind of : Last Calibrated | Calibration
Item Equipment Manufacturer| Type No. Serial No. calibration until period
1 EM' Test R&S ESCI 101155  |July 15, 2015|July 14, 2016| 1 year
eceiver
2 LISN SCH&Q’:’:‘(RZB NSLK 8128 8128-289 |July 15, 2015|July 14, 2016 1 year
3 Cable LARGE RF300 - July 15, 2015(July 14, 2016 1 year
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PRECISE TESTING

4.2 Measurement Uncertainty

Report No.: PTC800999160612E-FC01

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +2.2dB
Radio Frequency +1x10°
Bandwidth +15x10°
Time 2%

Duty Cycle 2%
Temperature +1°C
Humidity 5%

DC and low frequency voltages +3%
Conducted Emissions(150kHz~30MHz) +3.64dB
Radiated Emission(30MHz~1GHz) +5.03dB
Radiated Emission(1GHz~25GHz) +4.74dB
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5 Conducted Emission

Test Requirement:
Test Method:

Test Result:
FrequencyRange:
Class/Severity:

Limit:

Detector:

5.1 E.U.T. Operation
Operating Environment:
Temperature:

Humidity:

Atmospheric Pressure:

EUT Operation:

5.2 EUT Setup

Report No.: PTC800999160612E-FC01

FCC CFR 47 Part 15 Section 15.207

ANS| C63.4:2014

PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5MHz

60 dBuV between 5MHz & 30MHz

Peak for pre-scan(9kHz Resolution Bandwidth)

25.5°C
51 % RH
101.2kPa

Refer to section 3.3

The conducted emission tests were performed using the setup accordance with the ANSI C63.10:2013.

Receiver |—

PC System

:50Q Terminator
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5.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

5.4 Conducted Emission Test Result

Live line:

anevel {dBuv) Date: 2016-07-13

a0
80

70

FCC PART158 QP
60 !

FCC PART15B AV

50
40
30 i v
20 _Ill.l[ ..'.'1 IIl'll.l.ili.ﬁlljl irlflrl'ﬂlm.l ’hbﬁf‘l! W'T “r"kr’rh’*f‘r‘r“j"-" Stia ki i _.-'i
10| |
035 2 5 1 2 5 10 20 30
Trace: 23 Frequency (MHz)
Cable AMMN Receiver Emission Chwer
MNo. Freq  Loss Factor Reading Lewel Limit Limnit Remark
hHz dB dB dBuv dBu dBuY dB
1. 0.474 1064  0hD 11.39 2263 4645 2382 Average
2. 0474 10.64 0.&0 2559 3663 BE 45 -19R2 aF
3. 0.708 1066 0kO 21.25 32.51 46.00 1349 Average
4. 0.708 1066 0bD 3535 4b.61 5600 -9.39 arF
R 0958 1067 0.k0 12.03 23.30 46.00  -22.70 Average
B. 0.958 1067 060 26.33 37.60 56.00 -18.40 QaF
7. 1.441 1068 060 1253 2381 4600 -2219 Average
8. 1.441 10.k8 0.k0 25 R3 36.91 BEO0  -19.04 aF
9. 5.01 1075 0k0 20.00 31.35 5000  -1885 Average
10. .01 1075  D.BO 3210 43.45 BOO0D  -1655 QP
11. 29216 10.80 0.&0 2203 33.43 ROOD  -1R&7 Average
12. 29.216 1080 060D 32.23 4363 BO.OD  -16.37 ap

Remark:Emission Level=Reading+Cable Loss+AMN Factor
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Neutral line:

100 Level (dBuV)

Report No.: PTC800999160612E-FC01

Date: 2016-07-13

ag

80

70

60

FCC PART15B QP

50

FCC PART15B AV

40

30

20

10

2 30
Trace: 25 Frequency (MHz)
Cable AMMN FReceiver Emission Crer
N Freq Loss  Factor Reading Lewel Lirnit Lirnit Fermark
MHz dB dB dBu% dBu dBuy dB
1. 0.442 1064 060 12849 2413 4702 -22.89 Average
2. 0.442 10.64 0.60 2509 36.33 K702  -20E9 aF
3 0.7m 1066 060 £3.86 3512 46.000 1088 Average
4. 0.7 1066 060 3776 49.02 56.00 -6.98 aP
5. 0933 10.67 0.60 1561 26.88 46.00 -1912 Average
k. 0.933 1067 060 277 38.98 5600 -17.02 QP
7. 1.411 1068 060 16.28 2756 46.00  -18.44 Average
8. 1.411 10.68 0.&0 2708 38.3k 5600 -17.k4 aF
9. 5.969 10,75 060 2159 32.94 5000 -17.06 Average
10. 6.869 1075 DED 32.59 4394 B0.O0  -16.06 aF
11. 249 061 10.80 0.k0O 2382 3522 ROOD  -14.78 Ayerage
12. 29.067 1080  0.6O 3302 44 42 BO.O0  -1558 QF

Remark:Emission Level=Reading+Cable Loss+AMN Factor

Page 12 of 69



PRECISE TESTING Report No.: PTC800999160612E-FCO01

6 Radiated Spurious Emissions

Test Requirement: . FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: Cy?)s;{ OC363.10:2O13,KDB 558074 D01 DTS MEAS GUIDANCE
Test Result: . PASS
Measurement Distance: : 3m
Limit: . See the follow table
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency (MHz) Distance
uV/m ) uV/m dBuV/m
0.009 ~ 0.490 2400/F (kHz) 300 10000 * 2400/F (kHz) 20log?**FkH2) + g0
0.490 ~ 1.705 24000/F (kHz) 30 100 * 24000/F (kHz) 20log*0%0FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log""®
88 ~ 216 150 3 150 20log!"®”
216 ~ 960 200 3 200 20log®™?
Above 960 500 3 500 20log®®

6.1 EUT Operation

Operating Environment :

Temperature: : 235°C

Humidity: : 511%RH
Atmospheric Pressure: - 101.2kPa

EUT Operation : . Refer to section 3.3
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6.2 Test Setup
The radiated emission tests were performed in the 3m Semi- Anechoic Chamber testsite

The test setup for emission measurement below 30MHz

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

Turn Table

= pe Ll AME n"lnﬁg
S —

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1tod m
Turn Table From 0% to 360°
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The test setup for emission measurement above 1 GHz

Anechoic 3m Chamber

Antenna Elevation Varies From 1tod m
Turn Tabkle From 07 to 360

'y

1.5I’r'|:I Turn Table
! Absorbers
! AAAA

pm— —

pectrum ombining
Netwark

6.3 Spectrum Analyzer Setup
Below 30MHz
IF Bandwidth 10kHz
Resolution Bandwidth 10kHz
Video Bandwidth 10kHz
30MHz ~ 1GHz
Detector : PK
Resolution Bandwidth - 100kHz
Video Bandwidth : 300kHz
Detector QP
Resolution Bandwidth : 120kHz
Video Bandwidth . 300kHz
Above 1GHz
Detector : PK
Resolution Bandwidth © 1MHz
Video Bandwidth : 3MHz
Detector DAV
Resolution Bandwidth : 1MHz
Video Bandwidth : 10Hz
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6.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m
forabove 1GHz.

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 moved from 1m to 4m to find out the
maximum emissions. The spectrum was investigated from the lowest radio frequency signal generated
in the device, without going below 9 kHz, up tothe tenth harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower.

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 radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse

radiation emission was get at the X position. So the data shown was the X position only.

8.The test above 1GHz must be use the fully anechoic room, and the test below 1GHz use the
halfanechoic room
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6.5 Summary ofTest Results
Test Frequency: Below 30MHz

The measurements were more than 20 dB below the limit and not reported.

Test Frequency: 30MHz ~ 1GHz

Report No.: PTC800999160612E-FC01

All applicable test modes have been tested and only the worst case (802.11b TX in middle channel) is

recorded.

Antenna Polarization: Horizontal

Level (dBuVi/m)

Date: 2016-07-13

80
72.0
64.0
56.0 FCC PART15B
480 5
40.0 - 3 |;
32.0 “M 7
24.0
16.0
8.0
5% 50 100 200 500 1000
Frequency (MHz)
Cable ANT Recewer Preamp Emission Chvr
Mo, Freq Loss  Factor Reading Factor Lewvel Limit Limit Eemark
[ F dB dB/m dBu dB dBuvfm dBuv/m dB
1. 164.330 259 1364 4405 30.56 29.72 43.50 -13.78 arF
2. 193.095 2.74 10.87 5341 3062 36.40 4350 =710 ap
k) 333687 3.24 13.95 h2.47 30.81 38.85 46.00 =715 QF
4 467235 LT I 4338 30.83 32 64 46.00 -13.36 arF
5. B01.427 3.77 19.16 39.72 31.0 31.64 46.00 -1436 aF
b 833011 422 2344 3817 3119 34.64 54.00 -19.36 QP

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Antenna Polarization: Vertical

Level (dBuV/m)

Report No.: PTC800999160612E-FC01

Date: 2016-07-13

80
72.0
64.0
56.0 FCC PART15B
48.0 ":l{
40.0 |,;
32.0
24.0
16.0

8.0

030 50 100 200 500 1000
Frequency (MHz)
Cable AMNT Receiver Preamp Emission Cher
Mo, Freg Loss Factor Reading Facior Lewvel Limit Limit FEemark.
hiHz dB dB/m dBuy dB dBuvim  dBuvfm  dB

1. 35,749 1.21 13.43 40.51 30,03 2512 40.00 -14.88 QP
2. 193.095 2.74 10.67 1.4 30.62 2440 4350 -19.10 aP
3. 333.667 3.24 13.95 43.90 30.81 30.28 46.00 -15.72 aF
4. 467 235 354 16.65 47 42 3093 3668 46.00 -9.32 ap
5. BEEB.142 3.86 19.76 4470 .05 3727 46.00 -8.73 ap
b. 993.011 422 23.44 393 3119 3578 54.00 -18.22 aF

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Test Frequency: 1GHz ~ 18GHz

Receiver Corrected Corrected
Frequency Detector Limit Margin
Reading Factor Amplitude
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBpV/m) (dBuV/m) (dB)
GFSK(BLE)Low Channel

Harmonic& Spurious Emission

1184.32 44.41 PK -18.92 25.49 74.00 -48.51
1184.32 40.35 Ave -18.92 21.43 54.00 -32.57
4804.00 47.99 PK -1.06 46.93 74.00 -27.07
4804.00 43.27 Ave -1.06 42.21 54.00 -11.79
7206.00 49.66 PK 1.33 50.99 74.00 -23.01
7206.00 42.74 Ave 1.33 44.07 54.00 -9.93

Restricted bands Emission

2337.11 45.02 PK -13.19 31.83 74.00 -42.17
2337.11 39.30 Ave -13.19 26.11 54.00 -27.89
2369.69 42.91 PK -13.14 290.77 74.00 -44.23
2369.69 38.12 Ave -13.14 24.98 54.00 -29.02
2491.59 42.47 PK -13.08 29.39 74.00 -44.61
2491.59 40.29 Ave -13.08 27.21 54.00 -26.79

Remark: Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Report No.: PTC800999160612E-FC01

Frequency Receiver Detector Corrected Corrected Limit Margin
Reading Factor Amplitude
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBpV/m) (dBpV/m) (dB)
GFSK(BLE) Middle Channel
Harmonic& Spurious Emission
1184.32 43.69 PK -18.92 24.77 74.00 -49.23
1184.32 40.67 Ave -18.92 21.75 54.00 -32.25
4880.00 48.42 PK -0.93 47.49 74.00 -26.51
4880.00 43.92 Ave -0.93 42.99 54.00 -11.01
7320.00 50.16 PK 1.67 51.83 74.00 -22.17
7320.00 42.66 Ave 1.67 44.33 54.00 -9.67
Restricted bands Emission
2323.20 44.36 PK -13.19 31.17 74.00 -42.83
2323.20 39.90 Ave -13.19 26.71 54.00 -27.29
2374.92 43.60 PK -13.14 30.46 74.00 -43.54
2374.92 37.77 Ave -13.14 24.63 54.00 -29.37
2488.48 42.91 PK -13.08 29.83 74.00 -44.17
2488.48 39.52 Ave -13.08 26.44 54.00 -27.56
Remark: Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Report No

.. PTC800999160612E-FCO01

Frequency Receiver Detector Corrected Corrected Limit Margin
Reading Factor Amplitude
(MHz) (dBuVv) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)
GFSK(BLE) High Channel
Harmonic& Spurious Emission
1184.32 43.22 PK -18.92 24.30 74.00 -49.70
1184.32 4143 Ave -18.92 22.51 54.00 -31.49
4960.00 48.63 PK -0.87 47.76 74.00 -26.24
4960.00 44.26 Ave -0.87 43.39 54.00 -10.61
7440.00 50.79 PK 1.84 52.63 74.00 -21.37
7440.00 43.45 Ave 1.84 45.29 54.00 -8.71
Restricted bands Emission
2331.20 45.00 PK -13.19 31.81 74.00 -42.19
2331.20 40.08 Ave -13.19 26.89 54.00 -27.11
2358.45 43.18 PK -13.14 30.04 74.00 -43.96
2358.45 37.18 Ave -13.14 24.04 54.00 -29.96
2488.26 42.96 PK -13.08 29.88 74.00 -44 .12
2488.26 39.57 Ave -13.08 26.49 54.00 -27.51
Remark: Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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PRECISE TESTING Report No.: PTC800999160612E-FCO01

Frequenc Receiver Detector Corrected Corrected Limit Marain
q y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)

802.11bLow Channel

Harmonic& Spurious Emission

1349.82 43.48 PK -17.57 25.91 74.00 -48.09
1349.82 46.05 Ave -17.57 28.48 54.00 -25.52
4824.00 48.08 PK -1.06 47.02 74.00 -26.98
4824.00 46.15 Ave -1.06 45.09 54.00 -8.91

7236.00 50.09 PK 1.33 51.42 74.00 -22.58
7236.00 45.03 Ave 1.33 46.36 54.00 -7.64

Restricted bands Emission

2313.80 45.02 PK -13.19 31.83 74.00 -42.17

2313.80 39.30 Ave -13.19 26.11 54.00 -27.89

2352.36 42.91 PK -13.14 29.77 74.00 -44.23

2352.36 38.12 Ave -13.14 2498 54.00 -29.02

2498.77 42.47 PK -13.08 29.39 74.00 -44 .61

2498.77 40.29 Ave -13.08 27.21 54.00 -26.79
Remark:

1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Frequenc Receiver Detector Corrected Corrected Limit Marain
q y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)

802.11bMiddle Channel

Harmonic& Spurious Emission

1349.82 42.81 PK -17.57 2524 74.00 -48.76
1349.82 46.56 Ave -17.57 28.99 54.00 -25.01
4874.00 48.77 PK -0.93 47.84 74.00 -26.16
4874.00 46.76 Ave -0.93 45.83 54.00 -8.17
7311.00 51.04 PK 1.67 52.71 74.00 -21.29
7311.00 45.20 Ave 1.67 46.87 54.00 -7.13

Restricted bands Emission

2327.72 44.88 PK -13.19 31.69 74.00 -42.31

2327.72 40.12 Ave -13.19 26.93 54.00 -27.07

2388.86 42.45 PK -13.14 29.31 74.00 -44.69

2388.86 37.90 Ave -13.14 24.76 54.00 -29.24

2490.51 41.73 PK -13.08 28.65 74.00 -45.35

2490.51 40.68 Ave -13.08 27.60 54.00 -26.40
Remark:

1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Frequenc Receiver Detector Corrected Corrected Limit Marain
q y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)

802.11bHigh Channel

Harmonic& Spurious Emission

1349.82 41.81 PK -17.57 24.24 74.00 -49.76
1349.82 46.57 Ave -17.57 29.00 54.00 -25.00
4924.00 48.69 PK -0.87 47.82 74.00 -26.18
4924.00 46.63 Ave -0.87 45.76 54.00 -8.24
7386.00 50.14 PK 1.84 51.98 74.00 -22.02
7386.00 45.20 Ave 1.84 47.04 54.00 -6.96

Restricted bands Emission

2316.94 44.05 PK -13.19 30.86 74.00 -43.14

2316.94 39.72 Ave -13.19 26.53 54.00 -27.47

2370.57 42.31 PK -13.14 29.17 74.00 -44.83

2370.57 38.70 Ave -13.14 25.56 54.00 -28.44

2485.33 42.26 PK -13.08 29.18 74.00 -44 .82

2485.33 41.39 Ave -13.08 28.31 54.00 -25.69
Remark:

1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Frequenc Receiver Detector Corrected Corrected Limit Marain
q y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)

802.11gLow Channel

Harmonic& Spurious Emission

1349.82 42.51 PK -17.57 24.94 74.00 -49.06
1349.82 46.12 Ave -17.57 28.55 54.00 -25.45
4824.00 48.64 PK -1.06 47.58 74.00 -26.42
4824.00 46.73 Ave -1.06 45.67 54.00 -8.33
7236.00 50.56 PK 1.33 51.89 74.00 -22.11
7236.00 44.05 Ave 1.33 45.38 54.00 -8.62

Restricted bands Emission

2345.64 45.02 PK -13.19 31.83 74.00 -42.17

2345.64 39.30 Ave -13.19 26.11 54.00 -27.89

2370.46 42.91 PK -13.14 29.77 74.00 -44 .23

2370.46 38.12 Ave -13.14 24.98 54.00 -29.02

2491.59 42.47 PK -13.08 29.39 74.00 -44 .61

2491.59 40.29 Ave -13.08 27.21 54.00 -26.79
Remark:

1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Frequenc Receiver Detector Corrected Corrected Limit Marain
q y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)

802.11gMiddle Channel

Harmonic& Spurious Emission

1349.82 41.57 PK -17.57 24.00 74.00 -50.00
1349.82 46.30 Ave -17.57 28.73 54.00 -25.27
4874.00 49.40 PK -0.93 48.47 74.00 -25.53
4874.00 46.79 Ave -0.93 45.86 54.00 -8.14
7311.00 50.79 PK 1.67 52.46 74.00 -21.54
7311.00 4419 Ave 1.67 45.86 54.00 -8.14

Restricted bands Emission

2341.32 45.91 PK -13.19 32.72 74.00 -41.28

2341.32 39.54 Ave -13.19 26.35 54.00 -27.65

2359.37 42.34 PK -13.14 29.20 74.00 -44.80

2359.37 37.46 Ave -13.14 24.32 54.00 -29.68

2485.85 42.59 PK -13.08 29.51 74.00 -44 .49

2485.85 39.99 Ave -13.08 26.91 54.00 -27.09
Remark:

1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Frequenc Receiver Detector Corrected Corrected Limit Marain
q y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)

802.11gHigh Channel

Harmonic& Spurious Emission

1349.82 42.29 PK -17.57 24.72 74.00 -49.28
1349.82 46.76 Ave -17.57 29.19 54.00 -24.81
4924.00 49.23 PK -0.87 48.36 74.00 -25.64
4924.00 45.84 Ave -0.87 44 .97 54.00 -9.03
7386.00 50.81 PK 1.84 52.65 74.00 -21.35
7386.00 44.40 Ave 1.84 46.24 54.00 -7.76

Restricted bands Emission

2319.91 46.57 PK -13.19 33.38 74.00 -40.62

2319.91 38.64 Ave -13.19 2545 54.00 -28.55

2363.38 42.99 PK -13.14 29.85 74.00 -44.15

2363.38 38.41 Ave -13.14 25.27 54.00 -28.73

2490.57 42.04 PK -13.08 28.96 74.00 -45.04

2490.57 40.16 Ave -13.08 27.08 54.00 -26.92
Remark:

1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Frequenc Receiver Detector Corrected Corrected Limit Marain
q y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)

802.11n HT20Low Channel

Harmonic& Spurious Emission

1349.82 42.50 PK -17.57 24.93 74.00 -49.07
1349.82 45.27 Ave -17.57 27.70 54.00 -26.30
4824.00 48.13 PK -1.06 47.07 74.00 -26.93
4824.00 47.52 Ave -1.06 46.46 54.00 -7.54
7236.00 50.71 PK 1.33 52.04 74.00 -21.96
7236.00 43.50 Ave 1.33 44.83 54.00 -9.17

Restricted bands Emission

2334.69 45.02 PK -13.19 31.83 74.00 -42.17

2334.69 39.30 Ave -13.19 26.11 54.00 -27.89

2374.75 42.91 PK -13.14 29.77 74.00 -44.23

2374.75 38.12 Ave -13.14 2498 54.00 -29.02

2497.12 42.47 PK -13.08 29.39 74.00 -44 .61

2497.12 40.29 Ave -13.08 27.21 54.00 -26.79
Remark:

1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Frequenc Receiver Detector Corrected Corrected Limit Marain
q y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)

802.11n HT20Middle Channel

Harmonic& Spurious Emission

1349.82 42.80 PK -17.57 25.23 74.00 -48.77
1349.82 44.61 Ave -17.57 27.04 54.00 -26.96
4874.00 47.78 PK -0.93 46.85 74.00 -27.15
4874.00 48.00 Ave -0.93 47.07 54.00 -6.93
7311.00 50.03 PK 1.67 51.70 74.00 -22.30
7311.00 42.77 Ave 1.67 44.44 54.00 -9.56

Restricted bands Emission

2331.37 46.01 PK -13.19 32.82 74.00 -41.18

2331.37 39.75 Ave -13.19 26.56 54.00 -27.44

2380.17 42.67 PK -13.14 29.53 74.00 -44 47

2380.17 38.98 Ave -13.14 25.84 54.00 -28.16

2488.60 41.88 PK -13.08 28.80 74.00 -45.20

2488.60 39.75 Ave -13.08 26.67 54.00 -27.33
Remark:

1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Frequenc Receiver Detector Corrected Corrected Limit Marain
q y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)

802.11n HT20High Channel

Harmonic& Spurious Emission

1349.82 42.41 PK -17.57 24.84 74.00 -49.16
1349.82 44.01 Ave -17.57 26.44 54.00 -27.56
4924.00 47.71 PK -0.87 46.84 74.00 -27.16
4924.00 48.71 Ave -0.87 47.84 54.00 -6.16
7386.00 49.95 PK 1.84 51.79 74.00 -22.21
7386.00 42.74 Ave 1.84 44.58 54.00 -9.42

Restricted bands Emission

2315.65 45.22 PK -13.19 32.03 74.00 -41.97

2315.65 39.92 Ave -13.19 26.73 54.00 -27.27

2382.62 43.22 PK -13.14 30.08 74.00 -43.92

2382.62 38.54 Ave -13.14 25.40 54.00 -28.60

2485.18 42.50 PK -13.08 29.42 74.00 -44 .58

2485.18 40.06 Ave -13.08 26.98 54.00 -27.02
Remark:

1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
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Radiated band edge:

Frequency Receiyer Detector Corrected Correpted Limit Margin
Reading Factor Amplitude
(MHz) (dBpV) (PK/QP/Ave) (dB) (dBpuV/m) (dBpV/m) (dB)
GFSK(BLE)

2400.00 47.90 PK -13.12 34.78 74.00 -39.22
2400.00 40.56 PK -13.12 27.44 74.00 -46.56
2483.50 47.23 PK -13.06 34.17 74.00 -39.83
2483.50 42.24 PK -13.06 29.18 74.00 -44.82

802.11b

2400.00 48.30 PK -13.12 35.18 74.00 -38.82
2400.00 41.19 PK -13.12 28.07 74.00 -45.93
2483.50 48.42 PK -13.06 35.36 74.00 -38.64
2483.50 42.56 PK -13.06 29.50 74.00 -44.50

802.11¢g

2400.00 48.74 PK -13.12 35.62 74.00 -38.38
2400.00 40.74 PK -13.12 27.62 74.00 -46.38
2483.50 48.12 PK -13.06 35.06 74.00 -38.94
2483.50 41.25 PK -13.06 28.19 74.00 -45.81

802.11n HT20

2400.00 47.44 PK -13.12 34.32 74.00 -39.68
2400.00 40.83 PK -13.12 27.71 74.00 -46.29
2483.50 47.41 PK -13.06 34.35 74.00 -39.65
2483.50 40.85 PK -13.06 27.79 74.00 -46.21

Test Frequency :Above 18GHz
The measurements were more than 20 dB below the limit and not reported
Remark1.The testing has been conformed to 102480 =24800MHz.

2.All other emissions more than 30dB below the limit.
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7 Conducted Spurious Emission

TestRequirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013,KDB 558074 D01 DTS MEAS GUIDANCE V03R05
Test Limit : Regulation 15.247 (d),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. Attenuation below the general limits specified in §15.209(a) is not
required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

Test Mode . Refer to section 3.3

7.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to
thespectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold

7.2 Test Result

BLE Low Channel

Erpieghd Tiatirass Loalyies - Govipl LA ¢ i)

P;ﬂarer 1 24.600480000000 GHz Avp Type: Log-Par TR -
¥ i O AvgHald = 100100 L

Ref Offsct 0.6 4B
Rel 10.50 dBm

------------

Start 30 MHz ) ) i ) ' ) " Btop 25.00 GHz
#Res BW 100 kHz #VEW 300 kHz Bweep §1.20 ms (1001 pts)

pisd 1 File ~Soeemhol prg= saved
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BLE Middle Channel

W teght Spaotrm skt - Tedt T4 L
L

Marker 1 24, 700360000000 GHz Aug Type: Log-Fwr
PNC: Famt ~we  Trig: Free Run AvgiHeld: 1007100
F Goaincl o BAmen: 20 0B

Ref Ofzet 05 dB
Ref 10.50 dBm

""J"' J et

A et
I.JH"""M.J . +,-'._>'_-q.-.1,+-"|-l_t-
-

Start 30 MHz Stop 25,00 GHz
#Res BW 100 kHz EVEW 200 kHz Bweep 31.20 ms (1001 pis)

BLE High Channel

Eryraghd Lpecinm Baghper - Tetil LA o

P.dnrnr 1 24.650420000000 GHz A Typs: Log-Prer
Trig: Fres Run AvglHeld: 100100

BATDen_ IO o0

Ref Dffzet 0.6 dB
Ref 10.50 dBm

B‘tar;t 30 MHz Stop 253.00 EHI.
#Res BW 100 kHz EVEW 100 kHz Sweep B1.20 ms (1001 pis)
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802.11b Low Channel

Kiriagh perass Analpes - fureph Sk

'Marn-r 1 3625680000000 GHz Avp Type: Log-Puwr
PHC: Fast -+  Trig: FresRun AwgHeld 100100

W il come EAmen: 10 4B

Fef Offzet 0.5 JB
Ref 10.50 dBm

1

L

R |

Wl J .H.-Ln__ 1l
e = ot | ¥ *""""-.-.-—1.‘-"!‘ bl

P
e

Start 30 MHz Stop 23.00 GHz
#Rec BW 100 kHz EVBEW 300 kHz Sweep E1.20 me (1001 pts)

802.11b Middle Channel

Avp Type: Log-Pwr
Trig: Fres Run AvgiHodd: 100100
Shiven; 30 dB

Ref Offact 0.5 dB
Ref 10.50 dBm

L pehe e 4

A i B

T [P

ol A el s ]
‘-J.__.,I__,... T FRE S

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz EVBW 300 kHz Sweep £1.20 ms (1001 pis)
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802.11b High Channel

Ul pwcitum Araficie - et 14 -
; rETTT - Avg T Pecr
Marker 1 3.700590000000 GH Pt Trig Fros Run JU'HLT mluu
SArmen: 20 B

Ref OMset D E 4B
Rel 10.50 dBm

Start 30 MHT - - - ) ] - - ﬁﬂﬁ-?ﬁ.nﬂ GHI
#Res BW 100 kHz SVEW 300 kHz Sweep §1.20 ms (1001 pts)

Remark: Scan with 802.11b/g/n HT20/n HT40, The worst case(802.11b mode) was recorded.
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8 Band Edge Measurement

TestRequirement :  Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (see Section

15.205(c)).
Test Method : ANSI C63.10:2013,KDB 558074 D01 DTS MEAS GUIDANCE V03R03
Test Limit . Regulation 15.247 (d),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. Attenuation below the general limits specified in §15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands,
as defined in §15.205(a), must also comply with the radiated emission
limits specified in §15.209(a) (see §15.205(c)).

Test Mode . Refer to section 3.3

8.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to
thespectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold
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8.2 Test Result

GFSK(BLE) Band edge-left side

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz M2[1] -57.88 dBm
Batt Ref 10.50 dBm SWT 10nms 2.393370000 GHz
M1[1] -58.11 dBm|
1PK 2.400000000 GHz
Ma)( OdIJIII
~=16dBnD1 -9.540 dBm
-20 dBm
F30dBm—D02 -29.540 dBm
-40 dB||n
-50 dBm }
| M2 r~1H M{‘ﬁl
dE’Q:BJ'-—'I\’tI""V e B T ..vl‘_‘._ Ao ‘Il“_A '...._:_!u STRRSNTTR. IX-u_J‘(:
-70 dBT
-80 dBm:
‘ F1
L
Start 2.31 GHz Stop 2.412 GHz
GFSK(BLE) Band edge-right side
Offs 0.50 dB * RBW 100 kHz
* Attt 20 dB *VBW 300 kHz M2[1] -58.00 dBm
Batt Ref 10.50 dBm SWT 5ms 2.487395000 GHz
M1[1] -59.87 dBm
1PK 2.483500000 GHz
Ma)( OdIJIII
0 dBn?l -8.010 dBm lm\
-20 dBm f i
WBm_DZ -28.010 dEBniL
-40 dB||n \
-50 dBm l
| NJr i‘w M1 M2
%Mm,’vu‘l'mh_l i by ‘.h' A;_l“n_u"'nl‘l Mg lel_v,v N L‘.L:'vju N
-70 dBT
-80 dBm:
‘ F1
|
Start 2.47 GHz Stop 2.5 GHz
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802.11b Band edge-left side

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz M2[1] -48.23 dBm
patt Ref 10.50 dBm SWT 15ms 2.398030000 GHz
M1[1] | -54.01 dBm
1Pk | e 2.400000000 GHz
Max D1 -4.410 dBmn m
-10 dBm )1[ T
-20 dBm ﬂ
———D2 -24.410 dBm ] |
-40 dBm
| sz \
'50 dBIII i m
MWWW&RW
-70 dBr|r.
-80 dBm
‘ F1
|
Start 2.31 GHz Stop 2.432 GHz

802.11b Band edge-right side

Offs 0.50 dB “ RBW 100 kHz
*Att 20 dB * VBW 300 kHz M2[1] -54.40 dBm
Batt Ref 10.50 dBm SWT 10ms 2.483970000 GHz
M1[1] -58.70 dBm
1Pk [ o 2.483500000 GHz
Max

01 -4.380 dBmy
-10 dBm ".U“ Mlﬂ

1
-20 dBIL ’Jn[ \ﬁ‘u
———02 J—24.380 dBm 5

-30 dBm

-40 dBm r’;} \

| t
W WM&WWMMM.
|

-70 dBm

-80 dBm
‘ F1

M

Start 2.442 GHz Stop 2.5 GHz
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802.11g Band edge-left side

Offs 0.50 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz M2[1] -50.92 dBm
Batt Ref 10.50 dBm SWT 15ms 2.398520000 GHz

M1[1] | -51.14 dBm

1Pk 2.400000000 GHz
Ma)( DdIJIII

-10 dBm

—tDl -13.010 dBm

-20 dBm

-30 dBm

T

2 -33.010 dBm J

-40 dBm

L

||.| rodant L_ulwwww IMM\N

| |
Start 2.31 GHz Stop 2.432 GHz

802.11gBand edge-right side

Offs 0.50 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz M2[1] -57.26 dBm
Batt Ref 10.50 dBm SWT 10ms 2.487210000 GHz

M1[1] -57.57 dBm

1Pk 2.483500000 GHz
Ma)( DdIJIII

-10 dBm

D1 -13.260 dBmw i
r T

-20 dBm 1

-30 dBr!n .)J

—'_DZ‘f -33.260 dBm i

AL \

-50 dBm I‘I“LM L M2

4

-60 dBm

-70 dBm

-80 dBm
‘ F1

Start 2.442 GHz Stop 2.5 GHz
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802.11n-HT20 Band edge-left side

Offs 0.50 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz M2[1] -51.86 dBm
Batt Ref 10.50 dBm SWT 15ns 2.399490000 GHz
M1[1] | -51.73 dBm
17k | e 2.400000000 GHz
Ma)( o
-10 dBm
—[Dl -12.770 dBmr W‘
-20 dBm f
-30 dBm |
D2 -32.770 dBm j \
-40 dB.|.. J \
'50 dBIII N LMM
'-{L..'a“f.z-|._dtu-.ur- A bl ipbo et patfin 'M
-70 dBr|r.
-80 dBm
‘ F1
|
Start 2.31 GHz Stop 2.432 GHz
802.11n-HT20 Band edge-right side
Offs 0.50 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz M2[1] -56.03 dBm
Batt Ref 10.50 dBm SWT 10ns 2.490680000 GHz
M1[1] -57.87 dBm
17k | e 2.483500000 GHz
Ma)( o
-10 dBm
—IDI —IBijtj?llﬂqu
-20 dBm j'
-30 dBm . i\
D2 -33.110 dBm i
-40 dB.|.. 'J \
I.ILA Ty
-60 dBm ""’“I’\"‘ ek
-70 dBr|r.
-80 dBm
‘ F1
|l
Start 2.442 GHz Stop 2.5 GHz
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PRECISE TESTING

9 6dB Bandwidth Measurement

TestRequirement

Test Method

Test Limit

Test Mode

Report No.: PTC800999160612E-FC01

FCC CFRA47 Part 15 Section 15.247

ANSI C63.10:2013,KDB 558074 D01 DTS MEAS GUIDANCE VO03R03

Systems using digital modulation techniques may operate in the 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

Refer to section 3.3

9.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to

thespectrum;

2. Set the spectrum analyzer: For BLE, RBW = 100 kHz, VBW = 300kHz, For WIFI, RBW = 100kHz,

VBW = 300kHz

9.2 Test Result

Bandwidth(MHz)
Modulation Limit
Low Channel Middle Channel High Channel
GFSK(BLE) 0.659 0.659 0.659 >500kHz
802.11b 10.060 10.060 10.060 2500kHz
802.11g 16.617 16.617 16.617 >500kHz
802.11n-HT20 17.838 17.838 17.838 >500kHz

Page 41 of 69




PRECISE TESTING Report No.: PTC800999160612E-FCO01

GFSK(BLE) Low Channel

Offs 0.50 dB “ RBW 30 kHz
* Att 20 dB * VBW 100 kHz D1[1] -0.22 dB
Batt Ref 10.50 dBm SWT 5ms 658.700000000 kHz
M1[1] -18.75 dBm
1Pk [ o 2.401658700 GHz
Max

-10 dBm

-30 dBm

[=20dBm—D2 -19.310 dB/n\./\]“

—'»Dl -13|310 dBIlll ™M th 1

/

]

-40 dBm

N

L\uw»f\

-50 dBV
s

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz

GFSK(BLE) Middle Channel

Offs 0.50 dB “ RBW 30 kHz
*Att 20 dB * VBW 100 kHz D1[1] 1.91 dB
Batt Ref 10.50 dBm SWT 5ms 658.700000000 kHz
M1[1] -19.90 dBm
1Pk [ o 2.439652700 GHz
Max
-10 dBm
D1 -12,790 dBm—0 AT Fodht

-30 dBm

=70 aBm—0L2 -18.790 dE}\I/\('

<

-40 dBm

/
/

|/

[N

A-:':il}/\/

P
| ‘_‘
-70 dBr|n
-80 dBT'.
CF 2.44 GHz Span 3.0 MHz
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GFSK(BLE)High Channel

Offs 0.50 dB “ RBW 30 kHz
*Att 20 dB * VBW 100 kHz D1[1] -0.34 dB
Batt Ref 10.50 dBm SWT 5ms 658.700000000 kHz
M1[1] -16.86 dBm
1Pk [ o 2.479658700 GHz
Max
-10 dBn

D1 -11,550 dBm——1y .
i I [l
D2 -17.550 dBm I‘W

1
-20 dBT’. of E
-40 dBm f \

e V’”\
e o

-70 dBm

-80 dBm

CF 2.48 GHz Span 3.0 MHz

802.11b LowChannel

Offs 0.50 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz D2[1] 0.11 dB
Batt Ref 10.50 dBm SWT 2.5ms 10.060000000 MHz

M1[1] -10.72 dBm
1Pk 2.406954000 GHz

DdBIII
Max
PL 30 SR AAA | TR, bo

|=10-dBm—p2¥-10.510 dBn

'
paavi VaSW

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 16.0 MHz
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802.11b Middle Channel

Offs 0.50 dB * RBW 100 kHz
* Attt 20 dB *VBW 300 kHz D1[1] 0.47 dB
Batt Ref 10.50 dBm SWT 2.5ms 10.060000000 MHz
M1[1] -10.75 dBm
k| 2.431954000 GHz
Max OdIJIII
D1 -f4£50 dBmi g A
[ N LA, p D1
|-10-dBm—n2¥-10.450 dBm k\fgw A \
. /i
| N
-30 dBm
-40 dB||n
-50 dB||||
-60 dBm
-70 dBT‘;
-20 dBm
CF 2.437 GHz Span 16.0 MHz
802.11b High Channel
Offs 0.50 dB * RBW 100 kHz
* Attt 20 dB *VBW 300 kHz D1[1] 0.54 dB
Batt Ref 10.50 dBm SWT 2.5ms 10.060000000 MHz
M1[1] -10.70 dBm|
ek [ o 2.456954000 GHz
Max D1 -ﬁﬂﬁ{) dB‘f\"ML./\*W\\ WW b1
-10-dBm—n2Y¥-10.360 dBm 7 A .\
fa’aé\:\f w/‘q\"\n
| W
-30 dBm
-40 dB||n
-50 dB||||
-60 dBm
-70 dBT‘;
-20 dBm
CF 2.462 GHz Span 16.0 MHz
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*

Batt

1Pk
Max

802.11g Low Channel

Offs 0.50 dB * RBW 100 kHz
Att 20 dB * VBW 300 kHz D1[1] 1.49 dB
Ref 10.50 dBm SWT 2.5ms 16.617000000 MHz
M1[1] -19.75 dBm|
2.403667000 GHz
DdBIII
-10 dBm

70 aBm=—0F -18.960 dBm: -

—tDl M}lE_I.Q_SQ dBlIH M m

Mlvu'\qul

\

S

CF 2.412 GHz

Span 25.0 MHz

*

Batt

1Pk
Max

802.11g Middle Channel

Offs 0.50 dB  RBW 100 kHz

Att 20 dB * VBW 300 kHz D1[1] 1.82 dB

Ref 10.50 dBm SWT 2.5ms 16.617000000 MHz
M1[1] -19.97 dBm

o usm 2.428667000 GHz

W’Ell

\

CF 2.437 GHz

Span 25.0 MHz

Report No.: PTC800999160612E-FC01
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802.11g High Channel

Offs 0.50 dB * RBW 100 kHz
* Attt 20 dB *VBW 300 kHz D1[1] 1.63 dB
Batt Ref 10.50 dBm SWT 2.5ms 16.617000000 MHz
M1[1] -19.94 dBm|
ek [ o 2.453667000 GHz
Ma)( o
-10 dBm
01 -13.300 dB D
—t M}l £200 dBn M r,mww\.w Wutll
=20 dBm—0% -19.300 dBrm -+

soaahrt \
el \

CF 2.462 GHz Span 25.0 MHz

802.11n-HT20 Low Channel

Offs 0.50 dB * RBW 100 kHz
* Attt 20 dB *VBW 300 kHz D1[1] 1.19 dB
Batt Ref 10,50 dBm SWT Sns 17.838000000 MHz
M1[1] -19.77 dBm
1Pk 0 4B 2.403054000 GHz
Max o
-10 dBm r
[ 7 RS SRty | sty 1
70 am=—CY¥ -16.870 dBm: + i

e {
M,/ \\
m

\m»«wh
-60 dBT1
-70 dBTi
-80 dBT'.
CF 2.412 GHz Span 27.0 MHz
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802.11n-HT20Middle Channel

Offs 0.50 dB “ RBW 100 kHz
*Att 20 dB * VBW 300 kHz D1[1] 1.95 dB
Batt Ref 10.50 dBm SWT 5ms 17.838000000 MHz
M1[1] -20.02 dBm
1Pk [ o 2.428054000 GHz
Max
-10 dBm

-30 dBm

70 dBm—0CY -18.940 dBm

—tDl - 2“.’9”&9 guB_l.Il_WM

|/

AL

-40 dB|||]
-50 dBny

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 27.0 MHz

802.11n-HT20High Channel

Offs 0.50 dB “ RBW 100 kHz
*Att 20 dB * VBW 300 kHz D1[1] 2.74 dB
Batt Ref 10.50 dBm SWT 5ms 17.838000000 MHz
M1[1] -20.59 dBm
1Pk [ o 2.453054000 GHz
Max
-10 dBm

-30 dBm

—[Dl -13.100 dBn
MKV

YNy
—20dBm=D% -19.100 dBn

|/

-40 dBTlf
-50 dBny

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 27.0 MHz

Report No.: PTC800999160612E-FC01
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10 Maximum Peak Output Power

Test Requirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013,KDB 558074 D01 DTS MEAS GUIDANCE VO03R03
Test Limit

Regulation 15.247 (b)(3), For systems using digital modulation in the 902-
928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt. As an
alternative to a peak power measurement, compliance with the one Watt
limit can be based on a measurement of the maximum conducted output
power.

Test Mode . Refer to section 3.3
10.1 Test Procedure

KDB 558074 D01 DTS Meas Guidance v03r03
section 9.1.1(For BLE)

This procedure shall be used when the measurement instrument has available a resolution bandwidth
that is greater than the DTS bandwidth.

a)Set the RBW = DTS bandwidth.
b)Set VBW = 3 RBW.

c)Set span = 3 x RBW

d)Sweep time = auto couple.

e)Detector = peak.

f)Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.
section 9.1.2 (For WIFI)

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.
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10.2 Test Result

Maximum Peak Output Power (dBm)
Modulation Limit
Low Channel Middle Channel High Channel
GFSK(BLE) -8.57 -7.95 -6.95 1W(30dBm)
802.11b 9.22 9.19 9.24 1W(30dBm)
802.11g 9.22 9.07 9.11 1W(30dBm)
802.11n-HT20 9.10 9.21 9.18 1W(30dBm)
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GFSK(BLE) Low Channel

Offs 0.50 dB RBW 3 MHz
Att 20 dB VBW 3 MHz M1[1] -8.57 dBm
Ref 10.50 dBm SWT 2.5ms 2.401976000 GHz

1Pk
Max

0 dBm

-10 dBm — ——]

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 6.0 MHz

GFSK(BLE) Middle Channel

Offs 0.50 dB RBW 3 MHz
Att 20 dB VBW 3 MHz M1[1] -7.95 dBm
Ref 10.50 dBm SWT 2.5ms 2.440060000 GHz

1Pk

Max 0 dBm

-10 dBm A f——

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.44 GHz Span 6.0 MHz
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GFSK(BLE)High Channel

Offs 0.50 dB RBW 3 MHz
Att 20 dB VBW 3 MHz M1[1] -6.95 dBm
Ref 10.50 dBm SWT 2.5ms 2.480132000 GHz

1Pk |
Ma)( O dIJIII p.11
L 4

-10 dBm == [

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 6.0 MHz
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11 Power Spectral density

Test Requirement . FCC CFR47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013,KDB 558074 D01 DTS MEAS GUIDANCE V0O3R03
Test Limit . Regulation 15.247(f)The power spectral density conducted from the

intentional radiator to the antenna due to the digital modulation
operation of the hybrid system, with the frequency hopping operation
turned off, shall not be greater than 8 dBm in any 3 kHz band during
any time interval of continuous transmission.

Test Mode . Refer to section 3.3
11.1 Test Procedure

KDB 558074 D01 DTS Meas Guidance VO3R05

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna portto the
spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section
Submit this plot.

11.2 Test Result

Power Spectraldensity dBm/3kHz
Modulation Limit
Low Channel Middle Channel High Channel
GFSK(BLE) -24.09 -23.72 -22.58 8dBm/3kHz
802.11b -22.56 -22.75 -22.57 8dBm/3kHz
802.11g -26.76 -27.29 -27.21 8dBm/3kHz
802.11n-HT20 -27.56 -26.77 -26.48 8dBm/3kHz
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GFSK(BLE) Low Channel

Offs 0.50 dB RBW 3 kHz

Att 20dB VBW 10 kHz M1[1] -24.09 dBm

Ref 10,50 dBm SWT 330ns 2.401976000 GHz
1Pk -
Ma)( DdIJIII

-10 dBm

-20 dBm =

| i

-40 dB|||| "Hu

-50 dBm |

-70 dB M’H

-80 dBm

CF 2.402 GHz Span 3.0 MHz

GFSK(BLE) Middle Channel

Offs 0.50 dB RBW 3 kHz

Att 20dB VBW 10 kHz M1[1] -23.72 dBm

Ref 10,50 dBm SWT 330ns 2.439976000 GHz
1Pk -
Ma)( DdIJIII

-10 dBm

-20 dBm -

-30 dBr|r. ‘J{F .,”u %Hvu’ﬁ!“u

-40 dB.|.. ’}1

'50 dBI|II lu\ﬁ

-60 dBm iy | W“HFL‘HM

-80 dBm

CF 2.44 GHz Span 3.0 MHz
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GFSK(BLE)High Channel

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -22.58 dBm
Ref 10.50 dBm SWT 330ms 2.479976000 GHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

-30d5r|n W mhﬁh

L

-40 dB||n PM L‘ULI

-50 dBm

| b fﬂhi{u ]‘\MM\%

;;:‘;D‘I‘ v ¥
y | ‘ N |

M1

3

E

-80 dBm

CF 2.48 GHz Span 3.0 MHz
802.11b LowChannel
Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -22.56 dBm
Ref 10.50 dBm SWT 1.75s 2.411297000 GHz
1Pk n

Ma)( DdIJIII
-10 dBm
-20 dBm M1

-30 dB.|— /IMV)\U/‘VM_\‘“\
/:\/ VASN

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 16.0 MHz
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802.11b Middle Channel

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -22.75 dBm
Ref 10.50 dBm SWT 1.75s 2.436297000 GHz
1Pk |
Ma)( Ddulll
-10 dBm
-20 dBm M1

_30d5| /“'/_M\J\ A = N
Y 1 VI

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 16.0 MHz

802.11b High Channel

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -22.57 dBm

Ref 10.50 dBm SWT 1.75s 2.461265000 GHz

1Pk

Max 0 dBm

-10 dBm

-20 dBT’. M1
"____,,,-\}\ ——

V2 i i S B B

“40 dB|||| \\

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 16.0 MHz
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802.11g Low Channel

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -26.76 dBm
Ref 10.50 dBm SWT 2.85 2.411052000 GHz
1Pk |
Ma)( DdIJIII
-10 dBm
-20 dBm

| M1

30d BT rulj % Al ‘L{ﬁlrﬂ" i WMUW A ARAARA "u‘dw‘ul'"*qu
-40 dBm M/U“ ]'l’\"

i

CF 2.412 GHz Span 25.0 MHz

802.11g Middle Channel

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -27.29 dBm
Ref 10.50 dBm SWT 2.85 2.436052000 GHz
1Pk |
Ma)( DdIJIII
-10 dBm
-20 dBm

| M1

-30 dBT‘P}wWF *J'v"ﬂj‘v" uhu'\v'u‘u“ lUlewh‘" day
-40 dBm M llfh%

-

=

CF 2.437 GHz Span 25.0 MHz
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802.11g High Channel

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -27.21 dBm
Ref 10.50 dBm SWT 2.8s 2.461052000 GHz
k|
Ma)( Odulll
-10 dBm
-20 dBm
| M1
| daka AdAbARMEAn R adyd buyndnd
LAV TR

et h

-40 dBm

A IU*U.MMIU Lad

i

=

CF 2.462 GHz

Span 25.0 MHz

802.11n-HT20 Low Channel

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -27.56 dBm
Ref 10.50 dBm SWT 3s 2.405371000 GHz
1Pk |
Ma)( DdIJIII
-10 dBm
-20 dBm

b

q

-30 dBm VUJU-,,U}J,;J‘

I A

-50 dB||n ')ﬂ lt
-60 dBlnr,fr

1

sy

-80 dBm

CF 2.412 GHz

Span 27.0 MHz
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802.11n-HT20Middle Channel

Offs 0.50 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] -26.77 dBm

Ref 10.50 dBm SWT 3s 2.434790000 GHz
1Pk |
Ma)( DdIJIII

-10 dBm

-20 dBm

M1

S

-40 dB||n ‘J”

-50 dBm

-60 dBm

_? d L)

Al

-80 dBm

CF 2.437 GHz

Span 27.0 MHz

802.11n-HT20High Channel

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -26.48 dBm
Ref 10.50 dBm SWT 3s 2.468575000 GHz
1Pk |
Ma)( DdIJIII
-10 dBm
-20 dBm

il e

M1

=

-30 dBT‘u i

I

Lorisuhdihend bl f
et vwwuuh W °H]Lbﬂ1fﬁu“l

-40 dBm

oy

CF 2.462 GHz

Span 27.0 MHz
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12 Antenna Requirement

According to the FCC part15.203, a transmitter can only be sold or operated with antennas with which
it was approved. This product has anPCB printed antenna, it meet the requirement of this section.
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13 Test Setup

Radiated Spurious Emissions
From 30MHz-1000MHz
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Conducted Emissions
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