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1. GENERAL INFORMATION
1.1. Description of Device (EUT)

EUT
Test Model
Power Supply

Hardware Version
Software Version
Bluetooth

Frequency Range

Channel Number
Channel Spacing
Modulation Type

Bluetooth Version
Antenna Description
WIFI(2.4G Band)
Frequency Range
Channel Spacing
Channel Number
Modulation Type
Antenna Description
WIFI(5G Band)
Frequency Range
Channel Number
Modulation Type

Antenna Description

: MED-TAB
: MED-TAB v.2
: DC 3.7V by Li-ion Battery (10000mAh)

Charging parameter: Input: 100~240V AC, 50/60Hz, 500mA,;
Output: DC 5V, 3A

: DPO6CPVAO_PCB_V1.1
: DPO6CPVAO _V1.1

: 2.402-2.480GHz

. 79 channels for Bluetooth V3.0 (BT Classics)

" 40 channels for Bluetooth V4.0 (BT LE)

. 1MHz for Bluetooth V3.0 (BT Classics)

" 2MHz for Bluetooth V4.0 (BT LE)

. GFSK, 1/4-DQPSK, 8-DPSK for Bluetooth V3.0 (BT Classics)
" GFSK for Bluetooth V4.0 (BT LE)

: V4.0

. PIFA Antenna, -1dBi (Max.)

. 2412-2462MHz

: 5MHz

: 11 Channel for 20MHz bandwidth(2412~2462MHz)
: |EEE 802.11b: DSSS; IEEE 802.11g/n: OFDM

. PIFA Antenna, -1dBi (Max.)

: 5180-5240MHz, 5745-5825MHz

. 6 Channels for 5.2G band, 5 Channels for 5.8G band
: IEEE 802.11a/n20/n40: OFDM

: PIFA Antenna, -1dBi (Max.)

1.2. Host System Configuration List and Details

Manufacturer Description Model Serial Number | Certificate
DONGGUAN
SHILONG FUHUA Power Adapter | UES18LCP-050300SPA FCC VoC
ELETRONICS CO.,LTD

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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1.3. External I1/O Cable

I/O Port Description Quantity Cable
USB Port 2 N/A
Earphone 1 N/A
HDMI Port 1 N/A

TF Card Port 1 N/A
DC in Port 1 N/A

1.4. Description of Test Facility

CNAS Registration Number is L4595.

FCC Registration Number is 899208.

Industry Canada Registration Number is 9642A-1.
ESMD Registration Number is ARCB0108.

UL Registration Number is 100571-492.

TUV SUD Registration Number is SCN1081.

TUV RH Registration Number is UA 50296516-001

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.4:2014 and CISPR
16-1-4:2010 SVSWR requirement for radiated emission above 1GHz.

1.5. Statement of the Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. To CISPR 16 — 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty
in EMC Measurements” and is documented in the LCS quality system acc. to DIN EN ISO/IEC 17025.
Furthermore, component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the device.

1.6. Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz +3.10dB Q)
30MHz~200MHz +2.96dB Q)
Radiation Uncertainty | 200MHz~1000MHz +3.10dB (1)
1GHz~26.5GHz +3.80dB Q)
26.5GHz~40GHz +3.90dB Q)
Conduction Uncertainty |: 150kHz~30MHz +1.63dB Q)
Power disturbance : 30MHz~300MHz +1.60dB Q)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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1.7. Description of Test Modes
The EUT has been tested under operating condition.

This test was performed with EUT in X, Y, Z position and the worst case was found when EUT in X
position.

Worst-case mode and channel used for 150 KHz-30 MHz power line conducted emissions was the mode
and channel with the highest output power that was determined to be IEEE 802.11b mode (Low Channel).

AC conducted emission pre-test at both at AC 120V/60Hz and AC 240V/50Hz modes, recorded worst
case;

AC conducted emission pre-test at both at power adapter and power from PC modes, recorded worst
case;

Worst-case mode and channel used for 9 KHz-1000 MHz radiated emissions was the mode and channel
with the highest output power that was determined to be IEEE 802.11b mode (Low Channel).

Worst-Case data rates were utilized from preliminary testing of the Chipset, worst-case data rates used
during the testing are as follows:

IEEE 802.11b Mode: 1 Mbps, DSSS.

IEEE 802.11g Mode: 6 Mbps, OFDM.

IEEE 802.11n Mode HT20: MCS0, OFDM.

IEEE 802.11n Mode HT40: MCS0, OFDM.

BT LE: 1Mbps, GFSK.

Channel List & Frequency
IEEE 802.11b/g/n HT20

Frequency Band Channel No. Frequency(MHz) Channel No. Frequency(MHz)
1 2412 I 2442
2 2417 8 2447
3 2422 9 2452
2412~2462MHz 4 2427 10 2457
5 2432 11 2462
6 2437 - -
IEEE 802.11n HT40
Frequency Band Channel No. Frequency(MHz) Channel No. Frequency(MHz)
-- - 7 2442
-- -- 8 2447
3 2422 9 2452
2412~2462MHz 2 5427 = —
5 2432 - -
6 2437 - -
Bluetooth V4.0 (BT LE)
Channel Frequency(MHz) Channel Frequency(MHz)
0 2402 20 2442
1 2404
2 2406
37 2476
38 2478
18 2438 39 2480
19 2440

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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2. TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

The radiated testing was performed at an antenna-to-EUT distance of 3 meters. All radiated and
conducted emissions measurement was performed at Shenzhen LCS Compliance Testing Laboratory Ltd.

2.1. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions
requirement and operating in a manner that intends to maximize its emission characteristics in a
continuous normal application.

2.2. EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the purpose of the
measurements.

According to FCC’s request, Test Procedure KDB558074 D01 DTS Meas. Guidance is required to be
used for this kind of FCC 15.247 digital modulation device.

According to its specifications, the EUT must comply with the requirements of the Section 15.203, 15.205,
15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

2.3. General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the requirements in
Section 6.2.1 of ANSI C63.10-2013 Conducted emissions from the EUT measured in the frequency range
between 0.15 MHz and 30MHz using Quasi-peak and average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall rotate 360
degrees to determine the position of maximum emission level. EUT is set 3m away from the receiving
antenna, which varied from 1m to 4m to find out the highest emission. And also, each emission was to be
maximized by changing the polarization of receiving antenna both horizontal and vertical. In order to find
out the maximum emissions, exploratory radiated emission measurements were made according to the
requirements in Section 6.3 of ANSI C63.10-2013.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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3. SYSTEM TEST CONFIGURATION

3.1. Justification

The system was configured for testing in a continuous transmits condition.

3.2. EUT Exercise Software

The sample will be controlled by dialing mptool to enter RF test mode to control sample change channel,

modulation and so on;

3.3. Special Accessories

] . shielded/
No. Equipment Manufacturer | Model No. Serial No. Length Ve e e Notes
1 PC Lenovo Ideapad A131101550 / / DOC
2 Power adapter Lenovo CPA-A090 36200414 1.00m unshielded DOC

3.4. Block Diagram/Schematics

Please refer to the related document

3.5. Equipment Modifications

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the EUT.

3.6. Test Setup

Please refer to the test setup photo.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 10 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AFPOMD2 Report No.: LCS170523159AE

4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart C

FCC Rules Description of Test Result
815.247(b) Maximum Conducted Output Power Compliant
815.247(e) Power Spectral Density Compliant
§15.247(a)(2) 6dB Bandwidth Compliant
815.247(a) Occupied Bandwidth Compliant
§15.209, §15.247(d) Radiated and Conducted Spurious Emissions Compliant
§15.205 Emissions at Restricted Band Compliant
815.207(a) Conducted Emissions Compliant
§15.203 Antenna Requirements Compliant
815.247(1)82.1093 RF Exposure Compliant

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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5. TEST RESULT

5.1. On Time and Duty Cycle
5.1.1. Standard Applicable

None; for reporting purpose only.

5.1.2. Measuring Instruments and Setting

Please refer to equipment list in this report. The following table is the setting of the spectrum analyzer.

5.1.3. Test Procedures

1. Set the center frequency of the spectrum analyzer to the transmitting frequency;

2. Set the span=0MHz, RBW=8MHz, VBW=50MHz, Sweep time=5ms;

3. Detector = peak;

4. Trace mode = Single hold.

5.1.4. Test Setup Layout

oo

Spectrum Analyse

5.1.5. EUT Operation during Test

[]

EUT

The EUT was programmed to be in continuously transmitting mode.

5.1.6. Test result

]|

On Time ] Duty Cycle Duty Duty Cycle 1/B
Mode B (ms) X Cycle Correction Minimum
(ms) (Linear) (%) Factor (dB) | VBW(KHz)
BT LE 5 5 1 100 0 0.010
IEEE 802.11b 5 5 1 100 0 0.010
IEEE 802.11g 5 5 1 100 0 0.010
IEEE 802.11n HT20 5 5 1 100 0 0.010

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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On Time and Duty Cycle
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5.2. Maximum Conducted Output Power Measurement
5.2.1. Standard Applicable

According to 815.247(b): For systems using digital modulation in the 2400-2483.5 MHz and 5725-5850
MHz band, the limit for maximum peak conducted output power is 30dBm. The limited has to be reduced
by the amount in dB that the gain of the antenna exceeds 6dBi. In case of point-to-point operation, the
limit has to be reduced by 1dB for every 3dB that the directional gain of the antenna exceeds 6dBi.

Systems operating in the 5725-5850 MHz band that are used exclusively for fixed, point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi without any
corresponding reduction in transmitter peak output power.

5.2.2. Measuring Instruments and Setting

Please refer to equipment list in this report. The following table is the setting of the power meter.

5.2.3. Test Procedures

According to KDB558074 D01 DTS Measurement Guidance Section 9.1 Maximum peak conducted output
power, 9.1.2 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.

According to KDB558074 D01 DTS Measurement Guidance Section 9.2 Maximum average conducted
output power, 9.2.3.1 Method AVGPM (Measurement using an RF average power meter)

(a) As an alternative to spectrum analyzer or EMI receiver measurements, measurements may be
performed using a wideband RF power meter with a thermocouple detector or equivalent if all of the
conditions listed below are satisfied.

1) The EUT is configured to transmit continuously, or to transmit with a constant duty factor.
2) At all times when the EUT is transmitting, it shall be transmitting at its maximum power control level.

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

(b) If the transmitter does not transmit continuously, measure the duty cycle (x) of the transmitter
output signal as described in Section 6.0.

(c) Measure the average power of the transmitter. This measurement is an average over both the on
and off periods of the transmitter.

(d) Adjust the measurement in dBm by adding 10log (1/x), where X is the duty cycle to the
measurement result.

5.2.4. Test Setup Layout

B -5

EUT

Power Meter

5.2.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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5.2.6. Test Result of Maximum Conducted Output Power

Temperature 25 °C Humidity 60%
Test Engineer Chaz Liu Configurations | IEEE 802.11b/g/n & BT LE
Measured Measured
Frequency Peak Output | Average Output Limits 3
Test Mode Channel (MHz) Power Power (dBm) Verdict
(dBm) (dBm)
1 2412 11.09 9.29
IEEE 802.11b 6 2437 11.00 9.23 30 PASS
11 2462 11.03 9.24
1 2412 11.01 8.97
IEEE 802.11g 6 2437 10.92 8.79 30 PASS
11 2462 10.73 8.55
1 2412 10.94 8.86
'EEEH‘?%'“” 6 2437 10.78 8.60 30 PASS
11 2462 10.90 8.76
0 2402 -5.75 -5.92
BT - LE 19 2440 -4.67 -4.89 30 PASS
39 2480 -4.80 -4.99

Remark:
1. Measured output power at difference data rate for each mode and recorded worst case for each mode.

2. Testresults including cable loss;
3. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
4. Average power is for report only;
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5.3. Power Spectral Density Measurement
5.3.1. Standard Applicable

According to 815.247(e): For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission.

5.3.2. Measuring Instruments and Setting

Please refer to equipment list in this report. The following table is the setting of Spectrum Analyzer.

5.3.3. Test Procedures

1. The transmitter was connected directly to a Spectrum Analyzer.

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

3. Set the RBW =100 KHz.

4. Set the VBW = 3*RBW

5. Set the span to 1.5 times the DTS channel bandwidth.
6. Detector = peak.

7. Sweep time = auto couple.

8. Trace mode = max hold.

9. Allow trace to fully stabilize.

10. Use the peak marker function to determine the maximum power level in any 3 kHz band segment
within the fundamental EBW.

11. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

5.3.4. Test Setup Layout

]

Spectrum Analyzer EUT

5.3.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.3.6. Test Result of Power Spectral Density

Temperature 25°C Humidity 60%
Test Engineer Chaz Liu Configurations IEEE 802.11b/g/n & BT LE
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Measured Peak Power fmef
Test Mode Channel ACEIETEY Spectral Density i Verdict
(MHz) (dBm/100KH2) (dBm/3KHz)
1 2412 -3.626
IEEE 802.11b 6 2437 -4.150 8 PASS
11 2462 -4.010
1 2412 -12.518
IEEE 802.11g 6 2437 -12.838 8 PASS
11 2462 -13.087
1 2412 -12.994
IEEE 802-1in 6 2437 12.816 8 PASS
11 2462 -12.897
0 2402 -6.192
BT — LE 19 2440 -5.685 8 PASS
39 2480 -5.670
Remark:
1. Measured peak power spectrum density at difference data rate for each mode and recorded worst case for
each mode.

2. Test results including cable loss;
3. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
4. Please refer to following plots;

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 17 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AFPOMD2

Report No.: LCS170523159AE

Power Spectral Density

IEEE 802.11b

|EEE 802.11g

0344 4 105, 3017

Agihem. Spectrum Analyzer - Swrpt A
EEELTENT

] 04 e VriaiT z Disgl ] T g . p—
Display Line -23.63 dBm R ::ﬂ“:r;m‘;;ﬂ TAcE]L 23088 v Display Line -32.52 dBm | R ::ﬂnlg;lr;mf; TacE]L 23088 4
PO Fam L, { PO Fam L, {
Whainlow | Adten: 30 48 verlF NN A LT e 30 48 it
Mkr1 2,413 50 GHz Mkr1 2,416 17 GHz
Ref Offs4t 05 dB Ref Offs4t 05 dB
10dBidy  Ref 20.00 dBm -3.626 dBm 10d8idiv  Ref 20.00 dBm -12.518 dBm|
Log Log
Titler Titler
0 i“k (1]
Graticule Graticule
RV ittt Mt L lon mlll u 1 0"l|
,JJV / \ \fL\ mmw-w-wm"‘mll WM“JM\'\M«\,\
i X Gua]| DisplayLine { DisplayLine
L\ 23E3dBm [JJ KI 32E2 dBm|
. I/J” \ on o | Juo — on
/ Y /
400 j L\. S0
-, System Mk System
o e ™ Spsem ) P Display>
Setlings Settings
Center 241200 GHz Span 30.00 MHz [Center 241200 GHz Span 30,00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) [Res BIW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts|
wsa — = o

Channel 1 /2412 MHz

Channel 1/ 2412 MHz

109 036 P A0, 01T

043 50 PM A0, 01T

Display Line -24.15 dBm _— Trig: FreeRun

g Ty LogPun o TE} Display isplay Line - g Type: Log-Pur CE[12 1488 Display
Fasl o Mlnlﬂ;'lv;m:"m w’ﬂ.l s Display Line -32.84 dBm P Faa T Trig FreaRun u:ma'lva:m&m wrﬂll ok
Woalnlow © SAsten: 30 48 LU LLLLL R e 30 48 sy
Ref Ot 05 dB. Mkr1 2.435 50 GHz el Ofset05 dE MKr1 2.432 41 GHZ|  Annotation»
j0g2idiv__Ref 20.00 dBm -4.150 dBm| 10gaiv  Ref 20.00 dBm -12,838 dBm|
o2 Log
Title» Title»
0 1 0w
Graticule Graticule
N ,\.n.u’v\l'-'\ IJ*'\JL\JL\L\" | m‘ll R | °"l|
\ \,L\ m..,m.ux.-w J\'r\.\.w'v\-k mr.rwww-\'vlr—'n.l
. T “e]|  DisplayLine ,j \ DisplayLine
24.15 dBm 3264 dBm
0 J,/Jv \1 \\ | o] 0 \ 1 o
I \ .'J
S0 J \m‘ " J
ooty 2 .y Sysiem and System
e Display® &0 et gl System,
Settings Settings
[Center 243700 GHz Span 30,00 MHz| [Center 243700 GHz Span 30,00 MHz|
[FRes BW 100 kHz #VEW 300 kHz Sweep 2.933 ms (1001 pts [FRes BW 100 kHz #VEW 300 kHz Sweep 2.933 ms (1001 pts
pea TATE usg STATE

Channel 6 / 2437 MHz

Channel 6 / 2437 MHz

04:12 30 PM A0, LT

Display Line -24.01 dBm

Agihem. Spectrum Analyzer - Swrpt A

[CH44:55 P LICR, LT

93 Type: Log P wceliaasg|  Diseley - 3900 93 Type: Log P wctlizsass|  Disply
T T Trig:FraeRun AugHads 100400 Wrﬂll " [Display Line -33.09 dBm T T Trig:FrasRun AugHads 100400 Wrﬂll "
Woalnlow © SAsten: 30 48 LU LLLLL R e 30 48 sy
MEr1 2.460 50 GHz Mkr1 2.461 04 GHz
Ref OMfast 0.5 B Ref OMfast 0.5 B
10d8idiv  Ref 20.00 dBm -4.010 dEm| 10d8idiv  Ref 20.00 dBm -13.087 dBm|
Log Log
Titler Titler
om "‘/‘x/ld\ 0w
Graticule Graticule|
PVl IJMJ B Y | Oﬂll n | Oﬂll
“/J / \ \rL’\ .fn ey me-ﬂal
j o ‘k ooy DisplayLine ,H |I Display Line
2401 dBm)| 3309 dBm|
X j/f ‘(L \'\ I on X \‘ I on
7 Y i
400 j 0
b l\(‘, System System
ol oo, o Sysiem | Mo Srstem,
Setlings Setlings
[Center 246200 GHz Span 30,00 MHz| [Center 246200 GHz Span 30,00 MHz|
[FRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pis| [FRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pis|
o v o v

Channel 11 / 2462 MHz

Channel 11 / 2462 MHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 18 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AFPOMD2

Report No.: LCS170523159AE

Power Spectral Density

IEEE 802.11n HT20

BT - LE

VFUAITO [OVSA: W A0S, 2017 T T VRTO SR IAPM AL, 2017
v Type: Log-Pur PacE[1 33085 Display Dispiay Line - 0 TEe Lo < ERETET] Display
la dBm Tl Fam o T FreeRun uﬁm‘l";m:ﬂm “”‘“II Saknnions Display Line -26.19 dBm i Wids (o Ttig Free Run uﬁm‘l";m:ﬂm “”‘“II ks
Woalnlow © SAsten: 30 48 LU LLLLL i Wite e peten: 10 4B sy
Al Offeat0 45 MK 2.409 12 GHZ P—— WK 2.402 005 GHZ|  Annotation»
10d8idiv  Ref 20.00 dBm -12.994 dBm| 10ggidiv  Ref 0.00 dBm 6.192 dBm|
Log Log ‘P
Titler el uv'\\ Titler
o X0
Graticule ssna Graticue
: | o 7 v | o
S G e Ak aataa
DisplayLine | | —/ L Y DisplayLine
3229 dBm| <2619 dBm|
00 = | o 40 /‘/ \ 1 on
\ A~ i
00 .-||..M,m"r g
Shodeton System System
ann ey I Displays| | |0 Display»
Setlings Setlings
(Center 2.41200 GHz ‘Span 30.00 MHZ] iCenter 2.402000 GHz ‘Span 5.000 MHZ]
[Res BIW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts FRes BIW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts

g

STATS g

STATS

Channel 1 /2412 MHz

Channel 0 / 2402 MHz

oo lescessmuo g Dipiay ] - T oo e Dipiay
la dBm P Ta T Trig FresRun :..'.15.'.";,553'"? r ,' - I——Ly——JD's lay Ling -25.69 dBm i W T Trig: FreeRun :..'.15.'.";,553'"? r ,' AN
Bhainlaw | SAtten:30 48 L LLLLLY s L ten 10 48 sy
Mk 2.434 15 GHZ MK 2.439 885 GHg|| Annotation®
Flef Offset 0.5 dB Flef Offset 0.5 dB
10 g8y Ref 20.00 dBm -12.816 dBm)| 10 g8y Ref 0.00 dBm -5.685 dBm)
Lo -0 1
Title» - \—J\\ Title»
o g il1]
Graticule 26 9 vl Graticule
: | o r | o
PSR L O T W, W
- (%
Display Line| Display Line]
J2E2 dBm| <2660 dBm|
0o / | om o J \ | om
0 L
/ \ i ™
0 “J 0 ‘Jr‘.r'; \\\'.-..N
' System System
P amdas Display» .0 Display»
Setlings Setlings
(Center 243700 GHz ‘Span 30.00 MHZ] (Center 2.440000 GHz ‘Span 5.000 MHZ]
[Res BIW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts [Res BIW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts
s v s v
Channel 6 / 2437 MHz Channel 19 / 2440 MHz

VR (GO0 PM AR, T1T EET 8314 P A 31, 017
Bvg Type: Log-Pur el 33 488 Display Dispiay Line - Bvg Type: Log-Pur WCE[12 1488 Display
7 Trig: Fraa fun u:ma'lva:m&m Wrﬂll " Display Line -25.67 dBm B 7= Trig:Freafun u:ma'lva:m&m Wrﬂll "
= geston: 30 48 varff WHRNY i Wt o e 1048 Darff HHRNY
Mkr1 2.459 15 GHZ Mkri 2.480 000 GHg|  Annotation®
Ref Offs4t 05 dB Ref Offs4t 05 I
10d8idiv  Ref 20.00 dBm -12.897 dBm| 10ggidiv  Ref 0.00 dBm -5.670 dBm|
Log Log '
Title» f\"’\-’\\ Title»
o g il1]
Graticule| 244w Graticule
' % , %
Hirmahalign b ooy AR Sy "y ‘\‘/_ﬁ
Display Line Display Line
3250 dBm| 2667 dBm|
00 / = | o 0 J \‘ 1 on
f . i 1
| N \-.vf‘\\
0 'J‘/ ma ooy 5]
e System System
o ot Wby Display» a0 Display»
Settings Settings
[Center 246200 GHz Span 30,00 MHz| [Center 2480000 GHz Span 5,000 MHz|
[FRes BW 100 kHz #VEW 300 kHz Sweep 2.933 ms (1001 pts [FRes BW 100 kHz #VEW 300 kHz Sweep 1.000 ms (1001 pts
= o = sTans

Channel 11 / 2462 MHz

Channel 39/ 2480 MHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 19 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AFPOMD2 Report No.: LCS170523159AE

5.4. 6 dB Spectrum Bandwidth Measurement
5.4.1. Standard Applicable

According to 815.247(a) (2): For digital modulation systems, the minimum 6 dB bandwidth shall be at least
500 KHz.
5.4.2. Measuring Instruments and Setting

Please refer to equipment’s list in this report. The following table is the setting of the Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > RBW
Detector Peak
Trace Max Hold
Sweep Time Auto

5.4.3. Test Procedures
1. The transmitter output (antenna port) was connected to the spectrum analyzer in peak hold mode.
2. The resolution bandwidth and the video bandwidth were set according to KDB558074.

3. Measured the spectrum width with power higher than 6dB below carrier.

5.4.4. Test Setup Layout

5

(]

Spectrum Analyzer EUT

5.4.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.4.6. Test Result of 6dB Spectrum Bandwidth

Temperature 25°C Humidity 60%
Test Engineer Chaz Liu Configurations | IEEE 802.11b/g/n & BT LE
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Test Mode Channel Frczal\q/lllj_'ezr;cy 6dB F“?n%/wdth é‘,\'ﬂr?_;tzs) Verdict
1 2412 9.895

IEEE 802.11b 6 2437 9.992 0.500 PASS
11 2462 9.887
1 2412 16.590

IEEE 802.11g 6 2437 16.590 0.500 PASS
11 2462 16.590
1 2412 17.800

'EEEH%%'“” 6 2437 17.800 0.500 PASS
11 2462 17.810
0 2402 0.6982

BT - LE 19 2440 0.7034 0.500 PASS
39 2480 0.7003

Remark:

1. Measured 6dB Bandwidth at difference data rate for each mode and recorded worst case for each mode.
2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;

4. Please refer to following plots;
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6 dB Bandwidth
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6 dB Bandwidth
IEEE 802.11n HT20 BT — LE

O P A 11, 2017

50§ L 3 AL I1ALAT AM 304, 01T o h AL AT
: Nane Frequency c 402000000 GHz | Conter Freq: 2402000000 GH. Radio Std: Nen Fraquercy
enter Freq 2.412000000 GHz - f.'-.',f??’.f'.'ri?..“m"?qﬁ"ufmm Feadlo $id: None enter Freq 2.402000000 GHz = i FrawFim “vglHald> 1010 * "
I G Low Batten: 30 4B Radio Device: BTS H1F Gadncd ow #izterc 10 48 Radis Devica: BTS
10 dBJdiv Ref 20.00 dBm 10 dBidiv Rel 10.00 dBm
Logl———T 7 Log
1o Center Freq. 040 CenterFle—ql
0 2 iz e 2 GHz|
1‘.: - — - 00 A ~ ]
200 . oo ,ﬁ-—-\-._/ \.—-r" e
o / 3 el \\
0 _,/ \ T M b,
500 Al - o M
-0 00
iCenter 2.412 GHz Span 30 MHz CFstep enter 2402 GHz Span 3 MHz| CF Step
#Res BW 100 kHz #VEBW 300 kHz Sweep 3.733 ms] 2,000000 MH= es BW 100 kHz #VBW 300 kHz Sweep 1 ms) 00,000 kHz
|faida Man Aute Ma
Occupled Bandwlidth Total Power 6.29 dBm Occupied Bandwidth Total Power 0.45 dBm "
17.852 MHz B— 1.0272 MHz Freqofset

Transmit Freq Emor 9.647 kHz OBW Power 99.00 % OHz Transmit Freq Error 3.889kHz  OBW Power 90.00 % OHg

x dB Bandwidth 17.80 MHz xdB -6.00 dB ¥ dB Bandwidth 6898.2 kHz x dB -6.00 dB
uso BTATUS MEG ETATSS

Channel 1 /2412 MHz Channel 0 / 2402 MHz

ET o 1A A 340, F7 0a P PG IR AR A1, 2027
: None Frequency Center Fraq: 2440000000 GH: Radio 5té N Frecuency
enter Freq 2.437000000 GHz - s::::::-xnm:mﬂﬂ:ub‘m Radio Std: None [Center Freq 2.440000000 GHz = ';:;f";-;m mm;bmn one
AEGalow  hiten: 30 dB Radio Device: BTS AFGaaton  BAton: 90 45 Radio Davice: BTS
10dBidlv ___ Ref 20.00 dBm 10d8idlv_ Ref 10.00 dBm
] e Log
1o Center Freq. 040 1 CernelFle—qll
0 2 iz L 2 GHz|
o~ I
0 00 LA )
il 0
00 Lo == = _\\
il / kt 500
=0 .‘/ \- P == A
50 o fPhemeet 4 o
-0 00
iCenter 2437 GHz Span 30 MHz CFstep enter 244 GHz Span J MHz| CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep 3.733 ms] 2,000000 MH= es BW 100 kHz #VEW 200 kHz Sweep 1 ms| 300,000 kHz
(Pate Man {futo Man|
Occupled Bandwidth Total Power 6.52 dBm Occupled Bandwidth Total Power 1.60 dBm
17.649 MHz Freqorsel 1.0291 MHz Freqofset
Transmit Freq Emor 11.210 kHz OBW Power 99.00 % Oz Transmit Freq Error 3.575 kHz OBW Power 90.00 % OHg
x dB Bandwidth 17.80 MHz xdB -6.00 dB » dB Bandwidth T703.4 kHz xdB -6.00 dB
= STATUS MED STATUS

Channel 6 / 2437 MHz Channel 19 / 2440 MHz

£ s HATE 31843 4D, 00T 03 ek LS FRATD | CBISSSPH AL, ST
: Nane Frequency Cantar Freq: 2 450000000 GHz Radio Std: Nene Fraquercy
- 0000 Center Freq 2462000000 GHz Radie Std: Nene \Center Freq 2.480000000 GHz anter Freq
Center Freq 2.462000000 GHz 77 Trig:Frae Ren AvglHeid> 10090 req o7 Trig FresFum AvglHeld>10HD
sEGualow | BAtten:30 dB Radis Device: BTS AFGaitow  Shtter 1048 Radis Daviea: BTS
10 dBidiv Ref 20.00 dBm 10 dBidlv Ref 10.00 dBm
T e Log
100 Center Freq) 0%0 Center Fry
0 2 iz A 2 GHz|
10 L0 = 4|
- N
Al T <

a0 A Lo -
4o / b a0 /_
00 -“/[ \ s o] P

o

2ac

-0 00

iCenter 2462 GHz Span 30 MHz CF Ste enter 248 GHz Span 3 MHz| CF St

#Res BW 100 kHz #VBW 300 kHz Sweep 3733ms|| o SieD es BW_100 kHz #VBIN_300 kHz Sweep 1ms| 100000 41

Jawto an ot Ma
Occupled Bandwidth Total Power 6.43 dBm Occupled Bandwidth Total Power 1.45 dBm "
17.656 MHz FreqOffset] 1.0261 MHz FreqOffset

Transmit Freq Emor 13.442 kHz OBW Power 99.00 % OHz Transmit Freq Error 3456 kHz  OBW Power 90.00 % OHg
x dB Bandwidth 17.81MHz  xdB 6.00 dB % dB Bandwidth 7003kHz  xdB .00 d8

ues STATUS MEG ETATUS

Channel 11 / 2462 MHz Channel 39 / 2480 MHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 23 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AFPOMD2

Report No.: LCS170523159AE

5.5. Radiated Emissions Measurement

5.5.1. Standard Applicable

15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293. 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (\2\)

13.36-13.41

\1\ Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

\2\ Above 38.6

According to §15.247 (d): 20dBc in any 100 kHz bandwidth outside the operating frequency band. In case
the emission fall within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table

below has to be followed.

Frequencies Field Strength Measurement Distance
(MH2) (microvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~-88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

5.5.2. Measuring Instruments and Setting

Please refer to equipment list in this report. The following table is the setting of spectrum analyzer and

receiver.

Spectrum Parameter Setting
Attenuation Auto

Start Frequency 1000 MHz

Stop Frequency

10t carrier harmonic

RB / VB (Emission in restricted band)

1MHz / 1MHz for Peak, 1 MHz / 1/B kHz for Average

RB / VB (Emission in non-restricted band)

1MHz / 1MHz for Peak, 1 MHz / 1/B kHz for Average

Receiver Parameter

Setting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RB/VB 200Hz/1KHz for QP/AVG

Start ~ Stop Frequency

150kHz~30MHz / RB/VB 9kHz/30KHz for QP/AVG

Start ~ Stop Frequency

30MHz~1000MHz / RB/VB 120kHz/1MHz for QP
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5.5.3. Test Procedures

1) Sequence of testing 9 kHz to 30 MHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 0.8 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions.

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:
--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna height is 0.8 meter.

--- At each turntable position the analyzer sweeps with peak detection to find the maximum of all
emissions

Final measurement:

--- Identified emissions during the premeasurement the software maximizes by rotating the turntable
position (0° to 360°) and by rotating the elevation axes (0° to 360°).

--- The final measurement will be done in the position (turntable and elevation) causing the highest
emissions with QPK detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, correction factor, margin to
the limit and limit will be recorded. Also a plot with the graph of the premeasurement and the limit will be
stored.
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2) Sequence of testing 30 MHz to 1 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the ground plane.
--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna is polarized vertical and horizontal.

--- The antenna height changes from 1 to 3 meter.

--- At each turntable position, antenna polarization and height the analyzer sweeps three times in peak to
find the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software maximize
the peaks by changing turntable position (£ 45°) and antenna movement between 1 and 4 meter.

--- The final measurement will be done with QP detector with an EMI receiver.

--- The final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable
angle, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of the
premeasurement with marked maximum final measurements and the limit will be stored.
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3) Sequence of testing 1 GHz to 18 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna is polarized vertical and horizontal.

--- The antenna height scan range is 1 meter to 2.5 meter.

--- At each turntable position and antenna polarization the analyzer sweeps with peak detection to find the
maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software maximize
the peaks by changing turntable position (£ 45°) and antenna movement between 1 and 4 meter. This
procedure is repeated for both antenna polarizations.

--- The final measurement will be done in the position (turntable, EUT-table and antenna polarization)
causing the highest emissions with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position, antenna
polarization, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of
the premeasurement with marked maximum final measurements and the limit will be stored.
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4) Sequence of testing above 18 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 1 meter.

--- The EUT was set into operation.

Premeasurement:

--- The antenna is moved spherical over the EUT in different polarizations of the antenna.

Final measurement:

--- The final measurement will be performed at the position and antenna orientation for all detected
emissions that were found during the premeasurements with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, correction factor, margin to the limit and limit
will be recorded. Also a plot with the graph of the premeasurement and the limit will be stored.
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5.5.4. Test Setup Layout
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Above 1GHz

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

Distance extrapolation factor = 20 log (specific distanc [3m] / test distance [1m]) (dB);
Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].

5.5.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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5.5.6. Results of Radiated Emissions (9 KHz~30MHz)

Temperature 25 °C Humidity 60%
Test Engineer Chaz Liu Configurations | IEEE 802.11b/g/n & BT LE
Freq. Level Over Limit Over Limit
(MHZ) (dBuv) (dB) (dBuV) Remark
- - - - See Note

Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible

value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);
Limit line = specific limits (dBuV) + distance extrapolation factor.

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

Temperature 25 °C Humidity 60%
Test Engineer Chaz Liu Configurations IEEE 802.11b (Low CH)
Test result for IEEE 802.11b (Low Channel)
Vertical

BoLevel {dBuVimy)

TO

60

FCC|CLASS-B
50
I

40

30

20

10

G30 50 100 200 500 1000

Frequency (NMHz)
Fregq BReading CabhLos Antfac Measured Limit ©Owver Remark
MH= dAEuv dE dAE/m AdEuv/m dEuv/m dE
1 47 .48 12.05 0.25 13.40 Z6.80 40.00 -13.20 QF
zZ 55.2E 1Z2.01 0.4& 12.01 Z5.48 40.00 -14.5Z QF
3 122.15 15.55 o.7ao 10.15 Z6.40 43.50 -17.10 QF
4 Z207.51 10.z29 0.8a 10.81 Z1. 26 43.50 -21.54 QP
5 283.17 7.87 1.08 12.73 Z1.46 4a.00 -24.54 Qp
& TE27.43 7.5z 1.70 12.15 Z8.37 4a.00 -17.63 Qp
Mote: 1. A1]1 readings are Quasi-peak wvalues.
2. Measured= Reading + Antenna Factor + (Cable Loss

3. The emission that ate 20db blow the offficial limit

are not reported
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Horizontal

80 Lewel {dBuWim)

TO

60
FCC|/CLASS-B

50

40

30

20

10

G30 50 100 200 500 1000

Frequency {(MHz)
Freq PReading CabLos Antfac Measured Limit ©wer FRemark

MHZ dBEuv dB dE/m dEuvV/m dEuV/m dE
1 Sh.=2=2 T.34 O.4a 1z2.01 z0.81 40 .00 -12.12 oF
z 117.30 8.62 0.&8 10. 26 Z0.Z26 432 .50 -23.24 QF
] leg2 .71 132.a3 o.a2a0 2.93 Zz3.3& 43 .50 -z0.14 oF
4 =Zz05.57 11.25 .29 10.75 Zz=.99 43 .50 -zZ0.51 oF
5 34z .34 g.34 1.12 14.16 23.62 44.00 —-22.38 QF
= TzZg8.40 T.6d 1.70 12.1& =Zz8.50 d4a.00 -17.50 oF

Mote: 1. A11 readings are Quasi-peak walues.
2. Measured= Reading + Antenna Factor + Cabkhle Laoss
3. The emission that ate 20db blow the offficial limit are not reported

Note:

1). Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11b (Middle Channel)).
Emission level (dBuV/m) = 20 log Emission level (uVv/m).

2). Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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5.5.8. Results for Radiated Emissions (Above 1GHZz)

IEEE 802.11b

Channel 1 /2412 MHz

Ant.

Pre.

Cab.

Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuV dB/m dB dB dBuV/m | dBuV/m dB
4824.00 54.27 33.06 | 35.14 | 3.98 56.17 74.00 | -17.83 Peak Horizontal
4824.00 40.00 33.06 | 35.14 | 3.98 41.90 54.00 | -12.10 | Average | Horizontal
4824.00 58.50 33.06 | 35.14 | 3.98 60.40 74.00 | -13.60 Peak Vertical
4824.00 41.87 33.06 | 35.14 | 3.98 43.77 54.00 | -10.23 | Average Vertical
Channel 6 / 2437 MHz
. Ant. Pre. Cab. o )
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuVv dB/m dB dB dBuV/m | dBuV/m dB
4874.00 55.49 33.16 35.15 3.96 57.46 74.00 -16.54 Peak Horizontal
4874.00 38.06 33.16 | 35.15 3.96 40.03 54.00 -13.97 | Average | Horizontal
4874.00 59.61 33.16 | 35.15 3.96 61.58 74.00 -12.42 Peak Vertical
4874.00 42.99 33.16 | 35.15 3.96 44.96 54.00 -9.04 | Average Vertical
Channel 11/ 2462 MHz
. Ant. Pre. Cab. _ .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuVv dB/m dB dB dBuV/m | dBuV/m dB
4924.00 54.76 33.26 | 35.14 | 3.98 56.86 74.00 -17.14 Peak Horizontal
4924.00 39.89 33.26 | 35.14 | 3.98 41.99 54.00 -12.01 | Average | Horizontal
4924.00 58.52 33.26 | 35.14 | 3.98 60.62 74.00 -13.38 Peak Vertical
4924.00 42.40 33.26 | 35.14 | 3.98 44.50 54.00 -9.50 | Average Vertical
|IEEE 802.11g
Channel 1 /2412 MHz
: Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
4824.00 56.19 33.06 | 35.14 | 3.98 58.09 74.00 -15.91 Peak Horizontal
4824.00 39.94 33.06 | 35.14 | 3.98 41.84 54.00 -12.16 | Average | Horizontal
4824.00 60.62 33.06 | 35.14 | 3.98 62.52 74.00 -11.48 Peak Vertical
4824.00 40.83 33.06 | 35.14 | 3.98 42.73 54.00 -11.27 | Average | Vertical
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Channel 6 / 2437 MHz

g Ant. Pre. Cab. o ;
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuVv dB/m dB dB dBuV/m dBuV/m dB
4874.00 56.57 33.16 | 35.15 | 3.96 58.54 74.00 -15.46 Peak Horizontal
4874.00 37.69 33.16 | 35.15 | 3.96 39.66 54.00 -14.34 | Average | Horizontal
4874.00 57.97 33.16 | 35.15 3.96 59.94 74.00 -14.06 Peak Vertical
4874.00 43.12 33.16 | 35.15 3.96 45.09 54.00 -8.91 | Average | Vertical
Channel 11/ 2462 MHz
: Ant. Pre. Cab. — .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
4924.00 5441 33.26 | 35.14 3.98 56.51 74.00 -17.49 Peak Horizontal
4924.00 38.69 33.26 | 35.14 3.98 40.79 54.00 -13.21 | Average | Horizontal
4924.00 59.01 33.26 | 35.14 | 3.98 61.11 74.00 -12.89 Peak Vertical
4924.00 42.69 33.26 | 35.14 3.98 44.79 54.00 -9.21 | Average | Vertical
IEEE 802.11n HT20
Channel 1 /2412 MHz
g Ant. Pre. | Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. | Loss Remark Pol.
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
4824.00 50.58 33.06 | 35.14 | 3.98 52.48 74.00 -21.52 Peak Horizontal
4824.00 35.49 33.06 | 35.14 | 3.98 37.39 54.00 -16.61 | Average | Horizontal
4824.00 56.38 33.06 | 35.14 | 3.98 58.28 74.00 -15.72 Peak Vertical
4824.00 38.78 33.06 | 35.14 | 3.98 40.68 54.00 -13.32 | Average | Vertical
Channel 6 / 2437 MHz
] Ant. Pre. | Cab. . .
Freq. Reading Measured Limit Margin
Fac. Fac. | Loss Remark Pol.
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
4874.00 50.05 33.16 | 35.15 | 3.96 52.02 74.00 -21.98 Peak | Horizontal
4874.00 36.86 33.16 | 35.15 | 3.96 38.83 54.00 -15.17 | Average | Horizontal
4874.00 56.88 33.16 | 35.15 | 3.96 58.85 74.00 -15.15 Peak Vertical
4874.00 37.34 33.16 | 35.15 | 3.96 39.31 54.00 -14.69 | Average | Vertical
Channel 11/ 2462 MHz
g Ant. Pre. | Cab. o ;
Freq. Reading Measured Limit Margin
Fac. Fac. | Loss Remark Pol.
MHz dBuVv dB/m dB dB dBuV/m dBuV/m dB
4924.00 50.25 33.26 | 35.14 | 3.98 52.35 74.00 -21.65 Peak Horizontal
4924.00 35.32 33.26 | 35.14 | 3.98 37.42 54.00 -16.58 | Average | Horizontal
4924.00 56.06 33.26 | 35.14 | 3.98 58.16 74.00 -15.84 Peak Vertical
4924.00 38.12 33.26 | 35.14 | 3.98 40.22 54.00 -13.78 | Average | Vertical
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BT LE
Channel 0/ 2402 MHz
g Ant. Pre. | Cab. o )
Freq. Reading Measured Limit Margin
Fac. Fac. | Loss Remark Pol.
MHz dBuVv dB/m dB dB dBuV/m dBuV/m dB
4804.00 46.98 33.06 | 35.04 | 3.94 48.94 74.00 -25.06 Peak | Horizontal
4804.00 31.04 33.06 | 35.04 | 3.94 33.00 54.00 -21.00 | Average | Horizontal
4804.00 50.77 33.06 | 35.04 | 3.94 52.73 74.00 -21.27 Peak Vertical
4804.00 34.19 33.06 | 35.04 | 3.94 36.15 54.00 -17.85 | Average | Vertical
Channel 19/ 2440 MHz
g Ant. Pre. | Cab. o ;
Freq. Reading Measured Limit Margin
Fac. Fac. | Loss Remark Pol.
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
4880.00 48.76 33.16 | 35.15 | 3.96 50.73 74.00 -23.27 Peak | Horizontal
4880.00 32.06 33.16 | 35.15 | 3.96 34.03 54.00 -19.97 | Average | Horizontal
4880.00 49.23 33.16 | 35.15 | 3.96 51.20 74.00 -22.80 Peak Vertical
4880.00 34.33 33.16 | 35.15 | 3.96 36.30 54.00 -17.70 | Average | Vertical
Channel 39/ 2480 MHz
] Ant. Pre. | Cab. . .
Freq. Reading Measured Limit Margin
Fac. Fac. | Loss Remark Pol.
MHz dBuVv dB/m dB dB dBuV/m dBuV/m dB
4960.00 48.30 33.26 | 35.14 | 3.98 50.40 74.00 -23.60 Peak | Horizontal
4960.00 34.92 33.26 | 35.14 | 3.98 37.02 54.00 -16.98 | Average | Horizontal
4960.00 49.00 33.26 | 35.14 | 3.98 51.10 74.00 -22.90 Peak Vertical
4960.00 35.22 33.26 | 35.14 | 3.98 37.32 54.00 -16.68 | Average | Vertical
Notes:

1. Measuring frequencies from 9 KHz~10" harmonic or 26.5GHz (which is less), No emission found
between lowest internal used/generated frequency to 30MHz.

2. Radiated emissions measured in frequency range from 9 KHz~10" harmonic or 26.5GHz (which is less)
were made with an instrument using Peak detector mode.

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

4. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
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5.6. Conducted Spurious Emissions and Band Edges Test
5.6.1. Standard Applicable

According to 815.247 (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. Attenuation below the general limits specified in Section 15.209(a) is not required. 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)).

5.6.2. Measuring Instruments and Setting

Please refer to equipment list in this report. The following table is the setting of the spectrum analyzer.

Spectrum Parameter Setting

Detector Peak
Attenuation Auto

RB / VB (Emission in restricted band) 100KHz/300KHz
RB / VB (Emission in non-restricted band) 100KHz/300KHz

5.6.3. Test Procedures

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz

The spectrum from 9 KHz to 26.5GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

5.6.4. Test Setup Layout

This test setup layout is the same as that shown in section 5.4.4.

5.6.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.6.6. Test Results of Conducted Spurious Emissions

Temperature 25°C Humidity 60%
Test Engineer Chaz Liu Configurations | IEEE 802.11b/g/n & BT LE
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Spurious RF

Frequency Measured Feref Limits ‘
Test Mode | Channel (MHz) Frequency Range Conduct(%dBE)mlssmn (dBc) Verdict
IEEE 1 2412 9 KHz — 26.5 GHz <-20
802 11b 6 2437 9 KHz — 26.5 GHz <-20 -20 PASS
' 11 2462 9 KHz — 26.5 GHz <-20
IEEE 1 2412 9 KHz — 26.5 GHz <-20
802.11g 6 2437 9 KHz — 26.5 GHz <-20 -20 PASS
' 11 2462 9 KHz — 26.5 GHz <-20
IEEE 1 2412 9 KHz — 26.5 GHz <-20
802.11n 6 2437 9 KHz — 26.5 GHz <-20 -20 PASS
HT20 11 2462 9 KHz — 26.5 GHz <-20
0 2402 9 KHz — 26.5 GHz <-20
BT - LE 19 2440 9 KHz — 26.5 GHz <-20 -20 PASS
39 2480 9 KHz — 26.5 GHz <-20
Remark:
1. Measured RF conducted spurious emission at difference data rate for each mode and recorded worst case
for each mode.
2. Test results including cable loss;
3. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
4. “---"means that the fundamental frequency not for 15.209 limits requirement.
5. Please refer to following plots;
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RF Conducted Spurious Emission
IEEE 802.11b

i D ] 103084 40 2405, 203 i D ] 104 i, 2037
isplay Line - Av Type: Log-Pur Display Ava Tyoe: LogPur Marker
Display Line -23.63 dBm S .___.l Trig Fras ”‘III":I!;"’:;&I‘M f Marker 1 2.410845681225 G':'z o TigFreeR 0 Type: Log: -
WhainLow feton: 30 48 var(f HENS W fiain:Lw fetenc 30 48 S s erect Marker,
Mkr1 2,413 50 GHz Mkr1 2.410 8 GHz 1"
Ref Offs4t 05 dB Ref OMaat 05 0B !
[ggeia_Ref 2000 dBm -3.626 dBm ] g Ref 20,00 dBm -4.816 dBm| !
og
|
" Titie» 1 Normal
0m ‘f“ 20
A A Graticule i =
fdledl | feJla,
. ) Mo on onl | |=° Deita)
,,/JV / \ N [ oo -
”. o S| Oisplaytine | [ - TRTTTY et i ,
; m o v Fixed®
00 J \ lon an| .
. _fr/ L Start § kHz Stop 26.50 GHz
f N LeRes BW 100 kKHz #VBW 300 kHz Sweep 2533 5 (40001 pts) o
00 j | MCH MIDE TRC 300 E 7 FIRCTION | FURCTRONWIDTH FONCTRNALE A
JWU'J\ w, 'Ls_‘_ﬂ e System
£00 Display» Properties®
Setlings
More
Center 241200 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2933 ms (1001 pts) ; -
usa STaATYS usa sTats 1, AC coupled: Accy unspecd < 10MHz

2397 MHz — 2427 MHz 9 KHz — 26.5 GHz

Marker

A Type: Log-Pur Avg Type- Log-Pur
g Fraa R Avg|Hold>100H00

PR Fasl ) T
W fain:L o Eietan: 30 B

Marker 12.438008172000 GHz N ;
il (=Rl =

Display Line -24.15 dBm =
Whainlow © BAsten: 30 68 o f

N
Select Mm.

Mkr1 2.435 50 GHz Mkr1 2.438 0 GHz 1
10 gav E.e‘logl;.‘t:g':;?n -4.150 dBm| i E E.EIIO;I?.‘I;I‘;?I;: -5.554 dBm| !
og
|
. Title» 1 Normal

0m ’I -
Graticule i RS
. Y .J‘VLPU\IL\P“"‘\ I‘; o | [0 Delta)
1| Jaon

i L/ ! - “im||  OisplayLine o ———— PTG

N, 2416 dBm| £00 Fixed!
Y L] ol W
00 gJ- L | om .
/| \
. ), L Start § kHz Stop 26.50 GHz
7 1y k#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 s (40001 pts) of
0 ff ll MR MODE TRC S0 ¥ 3 FINCTION FUNCTION WD TH FUNCTIONALLE A
/ i
oo ALt [Ty System
£00 - Display» Properties®
Setlings
More
icenter 243700 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 ps b ;
usg STATS usg sTaTs| 1, AC coupled: Accy unspecd < 10MHz

2422 MHz — 2452 MHz 9 KHz — 26.5 GHz

i ine - ] g Type: Log-Pur Display i Ava Type: LogPur Marker
Display Line -24.07d8m "] - o et Lo Marker 1 2460533164350 GH: - e ot b
Gainilow n 5 i Select Marker
MEr1 2.460 50 GHz Mkr1 2.460 5 GHg 1"
Ref Offset 05 dB Ref Ofset 0.5 dB y
19 gsiav_Ref 20.00 dBm -4.010 dBm| ] g Ref 20.00 d&m -4.831 dBm| |
o
|
o Title» 1 Normal

oo 1 r .
_ o Iw’w“l J""J"W\JL\" | Gmu‘; ..\|n — Delta)
.. ‘I/ | 400

”’m} : T —|[ oisprayting 5 - _

L

2401 dBm| £00 Fixed!
00 .—Jv \"k | on ; P - bl
Iy |
. ), | Start 9 kHz Stop 26.50 GHz
7 T k#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 s (40001 pts) of
0 j 1 MR MODE TRC S0 ¥ 3 FINCTION FUNCTION WD TH FUNCTIONALLE A
b kw o System
. T Lol Tl Display® Properties»
Setlings
More
icenter 246200 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 ps b ;
usg STATS usg sTaTs| 1, AC coupled: Accy unspecd < 10MHz

2447 MHz — 2477 MHz 9 KHz — 26.5 GHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 37 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AFPOMD2 Report No.: LCS170523159AE

RF Conducted Spurious Emission

|EEE 802.11g

i ine - ] g Type: Log-Pur Display i Bva Tyoe: Log-Pur Peak Search
Display Line -3252d8m "] M ¥TE] Marker 12414158780100 GHz____ T, .. e oo
Woalnlow © SAsten: 30 48 verlf NN woo® ' raaten 3048 P
MkrT 2.416 17 GHZ Mk 24142 GHzl  MNextPea
Ref Offset 05 dB Ref Ofset 0.5 dB y
19 gsiav_Ref 20.00 dBm -12.518 dBm Pl g Ref 20.00 d&m -12.762 dBm| |
o
|
" Title» | Next Pk Right|
N | 1 l S |
1) a0 |
- . | Grmu;_ o - Next Pk Left|
Imm P T g | A A N lﬁ, | 08 A |
0 DisplayLine i W
,JJ 322 dBm 00 ;::.lgmm\“m Marker Delta.
00 BN E\BI on T |
) / Y tart 8 kHz Stop 26.50 GHz
7 k#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 s (40001 pts) Mr—CF
0 \ MR MODE TRC S0 ¥ r FINCTION FLNCTION WAD TH FUNCTIONALLE A
g Tee ‘W‘Jj Ml System
&0 Display> MEr—RefLvl
Setlings
More
icenter 241200 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 ps < ;
usa STATUS usa sTaTs| 1, AC coupled: Accy unspecd < 10MHz

2397 MHz — 2427 MHz 9 KHz — 26.5 GHz

. LT TS e v Trowt Lot T Display ﬁ e va Troe: Lonur S| Pask Search
Display Line -32.84 dBm S .___.l Tig: FreeR n:mm::;gm - - arker 1 2.430058174700 G.:il_ ) rigreen g Type: Log: - i [
Woaintme © httenc 30 48 i R Tl aatan 30 48 i ity
ki1 2,432 Wikei 24301 Gzl MextPeak
Ref Offset 05 dB Ref Ofset 0.5 dB y
19 gsiav_Ref 20.00 dBm -12.838 dBm Pl g Ref 20.00 d&m -12.963 dBm| |
o
|
" Title» | Next Pk Right|
N | 1 ! S |
1) . 1
Graticule ’
i 'y 1 e off| w4 s | Next P Left]
m"m.r-v!wv"*"\'\.“‘""ﬂ AT B 'W‘.ﬂi 1 408 > 1
. A il e |
0 / DisplayLine 4 ~ : -
] J2E£cBm &0 . A e Marker Delta
1 on| .,
00 T
. \ [Start 9 kHz Stop 26.50 GHz,
7 \] Res BW 100 kHz #VBW 300 kHz Sweep 2.533 5 (40001 pts) Mbr-.CF
20 I ‘| MR MODE TRC S0 r FUNCTION FUNCTION WIDTH FUNCTION'WALLE &
L Y ‘Bystem
o prmnt bt Display» Mikr—RefLvl
Setlings
More
icenter 243700 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts| f v
usa sTaTs usa sTaTsS 8, AC coupled: Accy unspecd < 10MHz

2422 MHz — 2452 MHz 9 KHz — 26.5 GHz

O4:44:8

i ine - ] o 0 TYpw: Log Display i e vy Type: LogPur
Display Line -33.09 dBm - | 3 Type: Log: - 5 Marker 1 2.456558165700 GH: o nvu"m:l'fi:rfz‘r"%n

Prak Search

& Avg|Hold>100H00

L ;-imn:MG ol L ;u:;n::mn e
MkrT 2.461 04 GHZ ki 24566 GHzl  MNextPea
Ref Offs41 0.5 dB
fogeix_Rer 2000 dan -13.087 dB | homsn RE3R5E 5790 dom |
o9
|
18 Title | Next Pk Right]

1) . 1
Graticule N

I‘E onl 20 — Next Pk Left|

| 400 |

ny
iy W -‘-‘\.ﬁ!—.l A ey wM‘-ﬁ

J — 22
DisplayLine % W
\ Scodem| | [0 - Wﬂd‘w Marker Dela
om .
04 3 3 n..m' | I
. ,.lJlr \ [Start § kHz Stop 26.50 GHz
7 \ keRes B 100 kHz #VBW 300 kHz Sweep 2.533 s (40001 pts) Mhr—.CF
20 J;’ \ E IO PN FNCTONGLE  »
| System
P e Nevpipnn Display» Mikr—RefLvl
Setlings
More
icenter 246200 GHz ‘Span 30.00 MHz 1 1afd
#Res BV 100 kHz #VEW 300 kHz Sweep 2.933 ms (1001 ps b ;
usg STATS usg sTaTs| 1, AC coupled: Accy unspecd < 10MHz

2447 MHz — 2477 MHz 9 KHz — 26.5 GHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 38 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AFPOMD2 Report No.: LCS170523159AE

RF Conducted Spurious Emission
IEEE 802.11n HT20

] o a T - Display 93 _A g Ba Tyea: Loa Py Peak Search
Display ine 3260 dBm ] o v T Lo Pharker 1 ZAVBISETE IO GHE 1. 1o doiente s
Wainlow © Stten: 30 48 LL WhaimLow  $hsterc 2048
MEr1 2.409 12 GHg Mkr1 2,408 9 GH
Ref DMfs4t05 d& Ref Dffst05 48
08t _Rer 2000 dBm -12.994 dBm| ! | fogaun_Rer 2000 dBm -13.893 dB
100
Titie® om0 L Next Pk Right]
o “1
o M0
Graticule
L | on| 08 g Next Pk Left)
rtsvaaphalunlf oty uialy | ety f'\'rmﬁ‘\-‘fr"v'vl‘ — 5
DisplayLine . A gt
3259 dBm Ll — v“ml.. Marker Delta,
om -
00 + v rT o | I
/ T
) f 1\ Start 8 kHz Stop 26.50 GHz
1 T rRes BIW 100 kHz #VBW 300 kHz Sweep 2.533 s (40001 pts) Mbkr—CF
00 rIJ[ \\‘ MER MIDE TRC 300 FUNCTION FURNCTION WIDTH FUNCTIONALLE  »
| ——
- | - System
a0 o Display> Mkr—RefLi
Setlings
More
icenter 241200 GHz ‘Span 30.00 MHz m 1ofd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts o y |
ueg STATES MsG sTans B AC coupled: Accy unspacd < 10MHz

2397 MHz — 2427 MHz 9 KHz — 26.5 GHz

i ine - ] o vy Type: LogPur ] o vy Type: LogPur Peak Search
Display Line -32.82 dBm S | n:mm::;gm Marker 1 2.436683172450 G.:il_ ) TigFreer ”'HIHZII:"% : -
Woaintme © httenc 30 48 woo® ' raaten 3048 P
NextPeak
Ref ONs4t05 dB Rl OMst0 dB Mkr1 2436 7 GHz
19 g8idv_Ref 2000 dBm -12.816 dBm)| P fossan Ret 20.00 dBm -13.979 dBm)| |
o
|
Title [ Next Pk Right]
1
[T -
Graticule ’
! | e on| =) —— Next Pk Left]
r‘\qu il | g sy v\ 1 400 . ]
DisplayLine ’ i ] Wﬂh
32E2dBm &0 J.MMI-". . T Marker Delta
/| om n
00 J . b_.l,l i
i \ tart 9 kHz Stop 26.50 GHz
; J)
1 \ trRes BIW 100 kHz #VBW 300 kKHz Sweep 2.533 s (40001 pts) Mbr-.CF
00 l,’ ‘\ MCR MCDE TRC S0 L r FUNCTION FLNCTION WD TH FUNCTIONALLE &
u’j \ i System
s [ - Display> Mkr—RefLyl
Setlings
More
icenter 243700 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts f »
usa sTans usa sTaTsS 8, AC coupled: Accy unspecd < 10MHz

2422 MHz — 2452 MHz 9 KHz — 26.5 GHz

P Y ] g Type: LogPr Display ﬁ‘ e g Type: Log-Pur Peak Search
Display Line -32.90 dBm — .l Tig: FreeR n:mm::;gm - arker 1 2.459208164800 GHz | i FresR ”'nlum.:—mu
Whaintow | S8tten: 30 48 b ! Woiainlow  Atton: 30 48 varlP HHNY
MkrT 2.458 15 GHZ Mkr 24582 Gzl MexPea
Flef Offset 0.5 dB Ref OfMset 05 dB y
198y _Ref 20.00 dBm -12,897 dBm)| P fossan Ret 20.00 dBm -12.377 dBm| ]
og
|
Title | Next Pk Right]
1
om .
Graticule .
1 | onl 20 — Next Pk Left
N Aoyt ek, | AT el ey 1 e W2
DisplayLine 0 — " A
32E0dBm &0 gt v — Marker Delta
00 | | on|
7 x ST
- ! \ tart 9 kHz Stop 26.50 GHz
7 T Res BW 100 kHz #VBW 300 kHz Sweep 2533 s (40001 pts) Mkr—-CF
0 ,lllf \\ L ¥ FUNCTION FUNCTION WD TH FUNCTIONALLE A
S 1 n
oot Lt system z
ano Pttt L Display» i Mkr—RefLvi
Setlings 5
B
T
g More
(Center 246200 GHz Span 30.00 MHz B n 1ef2
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts < ’
fusa — usg sTats | B AC coupled: Accy unspacd < 10MHz

2447 MHz — 2477 MHz 9 KHz — 26.5 GHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 39 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AFPOMD2 Report No.: LCS170523159AE

RF Conducted Spurious Emission

BT - LE

i ine - Av Type: Log-Pur Display Bva Tyoe: Log-Pur Peak Search
Display Line -26.19 dBm _ — tuig:FreeRun ”‘III":I!;"’:;&I‘M Marker 1 2.411508181000 GHz_ — Tig FreeR nﬁum':}%
PHO; Wede ar|P RH NN PR Fast ) P T
B fain:Low Retanc 10 48 L B Gain:Luw Aetanc 10 48 o
Ref Ot 05 dB. Mkri 2.402 005 GH7 PR ki1 2.412 GHY NextPeak
10gBidy  Ref 0,00 dBm 6.192 dBm| | hosauv  Ref 0.00 dBm 5.130 dBm|
Log ¥ Lo 1
) il e} Title® Next Pk Right|
. 2 S
00 .-u ]
LS s Graticule a0 Next Pk Left|
1 off|
/ y g || feoll - |
-/ = oo | [ . S
; splay i v
/ 2619 dBm 00 &-“"‘ ﬂw%mw Phear” Marker Delta
00 | om | |.
e /‘\-/ . [Start 8 kHz Stop 26.50 GHz
f;h_uf \-,\){’L“ ¥Res BW 100 kHz : #VBW :WEII(I'I! .&\'Hn 2.533.8 {1001 pts| Mkr—.CF
Tyl ww\- er MCR MCDE TRC S0 FUNCTION FUNCTION WIDTH FUNCTION'ALLE &
System
a0 Display* Mkr—RefLv
Setlings
More
[center 2402000 GHz ‘Span 5.000 MHz 1 1afd
fRes BW 100 kHz #VEW 300 kHz Sweep 1.000 ms (1001 pts « b
usa ST usa sTaTus | ) AC coupled: Accy unspecd < 10MHz

2399.5 MHz — 2404.5 MHz 9 KHz — 26.5 GHz

i ine - Type: LogPur Display Bva Tyoe: Log-Fur ; Peak Search
Display Line -25.69 dBm I '_|| Teg:Frae R mm‘ﬁ.ﬂ;&"m o Marker 12.436008172000 G:il_ ] g Fress n:m:ﬁ;:}% __ 5
IFaisaw — Atten 1048 L ALLLL i e e 10 48 sy
Wkr1 2.439 985 GH] Mkrl 2438 GHg | MNeXPeK
Ref Offset 0.5 0B Ref Ofset 0.5 dB y
I\gﬂmﬂlv Ref 0.00 dBm -5.685 dBm| | 10 daialv R‘e[ 0.00 dBm -5.068 dBm|
1 9 1 1
Tl Y Title Next Pk Right|
/ - 25 06 o
£ Y .... 1
2 e Graticule
1 \ llon onl 00 Next Pk Left
L] e
'M“/ e DisplayLine ’ 4‘ J = v
splay NPT =
/ 3 26,65 dBm 200 “h-llr"‘ b | WAL el Pt Marker Deltal
a0 \ | on|
{
,-rwf M Start 0 kHz Stop 26.50 GHz
//‘Vf "-\_’/ ) Res BW 100 kHz #VBW 300 kHz Sweep 2.533 s (1001 pts Mkr—CF
ol M e T - ; O T ST §
System
0 Display» Mkr—RefLvl
Settings
More
iCenter 2440000 GHz Span 5.000 MHz] 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts| f »
usa STATLS usa stanus| | AC coupled: Accy unspecd < 10MHz

2437.5 MHz — 2442.5 MHz 9 KHz — 26.5 GHz

L —— 2 e vy Type: LogPur Display i e vy Type: LogPur Prak Search
Display Line -25.67 dBm W g FresRun ‘v'iluavf;::;g‘m e s Ealksr 1 2.491008154000 GJ: o TigFreeR ”'ilu;ili;':’1% e s
B hainLiw Retanc 10 48 L = WGainLow Aetanc 10 48 o e
Ref Ot 05 dB. Mkri 2.480 000 GH7 PR k1 2.491 GHI NextPeak
g8y _Ref 0.00 dBm -5.670 dBm| | hosauv_ Ref 0.00 dBm -5.801 dBm|
o9 1 Lo 1
§ il i Title» Next Pk Right|
o 7 z ETT
00 .-u ]
K \ .‘1|.'-|rl Grmu;_ . NextPKLen
7 oM |
- \ — N ’ I ———
Display Line n [ J S e
X 2567 dBm 200 M *MMMM‘ e el Marker Delta
20 ! 1 o -
- m/ " Start 9 kHz Stop 26.50 GHz
es z z eep 25335 pls| Mbr—.CF
ey 5 HRes BW 100 kH; #VBW 300 kH: Sw 2533 s (1001
00 Vw-v"( \,qvw WCH MIDE TR 401 E 7 FNCTION | FUNCION WADTH FUNCTONALLE A
System 2
a0 Display* Mkr—RefLv
Setlings
More
lcenter 2480000 GHz ‘Span 5.000 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pis| « b
us ST usa sTaTss 8, AC coupled: Accy unspecd < 10MHz

2477.5 MHz — 2482.5 MHz 9 KHz — 26.5 GHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 40 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AFPOMD2 Report No.: LCS170523159AE

Band-edge measurements for conducted emissions

IEEE 802.11b

isplay Line - 3 g Type: Log-Pur Display y Bva Tyoe: Log-Pur Peak Search
Display Line -23.63 dBm ”‘III":I!;"’:;&I‘M Ealker 1 2.411545000000 GHz ! g ”‘III":I!;"’:;&I‘M ;
ain Metenc 30 48 -
Mkr1 2.413 50 GHz MK 2411 55 GHg | MexPeK
Ref Offset 05 dB Ref Ofset 0.5 dB *
[ggeiv_ Ref 20.00 dBm -3.626 dBm ] fogsin Ret 20.00 dBm -3.692 dBm |
o
|
Title» N Next Pk Right]
2ty
o ‘ﬁ o | | A TE I
Al o i Tatic =
. o J"'/""ll / Mo on o | [0 \L Next Pk Left|
1] e |
v l"/ \ “ . DisplayLine ool !
,") L\‘ B SplayLine s sioteaciones e M Marker Delta,
00 J A lon on
_n’r/ \ [Start 2.31000 GHz Stop 2.42500 GH1|
! LY ¥Res BW 100 kHz #VBW 300 kHz Sweep 11.00 ms (1001 pts Mkr—CF
00 L MCR MCDE TRC S0 L ¥ FINCTION FLNCTION WD TH FUNCTIONALLE &
A e I | TR : :
el j e T System N
&0 e “ Display» - Mkr—RefLvi
Settings s |
]
7
g More
Center 241200 GHz Span 30.00 MHz B n 1ef2
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) < »
MED ETATSS MED ETATSS

2397 MHz — 2427 MHz Channel 1 /2412 MHz

i ine - ] g Type: Log-Pur y 0 TYpw: Log Paak Search
Display Line 24.07dBm ], o v T Lo Marker 1 2.460500000000 GHz N v T Lo
Wainlow | SAtten: 30 48 v L Baindmw © SAtten: 30 48 v Ll
Refoma0s 6 Mkr1 2460 20 oha P—— Wkl 246080 GHg|  MexPeak
19 gsiav_Ref 20.00 dBm -4.010 dBm| ! | Jiogaue__Rer20.00 dgm -3.987 dBm| |
o
. Title» 1 Next Pk Right]
S—— i PPl B -0 S——
0w ’l - ,,ﬂ_fl v ]l,ﬁ 1
Al Graticule ’ 7 S ———. . S————— . L1 .
) PR et IJV\J‘\'\J\,UL\H | onl 20 / \ Next Pk Left|
N / i | 400 |
‘J‘f'} \/ ‘lLf VL\L - Display Line ] L 5
7 5 S 20t dam| | |eof eEmnmepeasaedesss]|  MarkerDeta
00 .'J L 1 om ;
'
), L [Start 2.45000 GHz Stop 2.50000 GHz|
! 1y trRes BIW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts Mbr—.CF
2} j 1 MCR MCDE TRC S0 L Lo FUNCTION FUNCTION WIDTH FUNCTION'WALLE &
o kw o System
ol et ] Display» Mkr—RefLvl
Setlings
More
icenter 246200 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts f »
MEg STATYS MED TATUS.

2447 MHz — 2477 MHz Channel 11 / 2462 MHz

IEEE 802.119g

i ine - ] g Type: Log-Pur y : 0 TYpw: Log Paak Search
Display Line -32.52 dBm B P S T o Marker 12416145000000GHz | . S T o
7 ghsten: W 68 LL ;s 7 wteten: 30 48
Ref Ot 05 dB. MEr1 2.416 17 GHg PR NextPeak
19 gsiav_Ref 20.00 dBm -12.518 dBm ! | Jiogaue__Rer20.00 dgm
o
" Tithe» Next Pk Right|
o na
o ™ rv’"""""‘ '-—\-I-‘I ——
- . | l:iram:";:_ - / _,,\,_ Next Pk Left|
Illmm P TR g | Y A N .ﬁl | 08 I |
— e —
Display Line ) Ul
’JJ 32£2 dBm a =l Marker Delta,
| o
00 e
/} \\ [Start 2.31000 GHz Stop 2.42500 GHz|
{ ¥Res BW 100 kHz #VBW 300 kHz Sweep 11.00 ms (1001 pts Mkr—CF
" \ MR MODE TRC S0 Lo FUNCTION FUNCTION WIDTH FUNCTION'WALLE &
I TV «-MJ] Mt System
&0 Display* MKr—Ref Ll
Setlings
More
icenter 241200 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pis| « b
o crares usg sans

2397 MHz — 2427 MHz Channel 1 /2412 MHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 41 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AFPOMD2 Report No.: LCS170523159AE

Band-edge measurements for conducted emissions

|EEE 802.11g

i he - ; o v Type: LogPr Display ﬁ e Ao Type: Log-Pur Peak Search
Display Line -33.09d8m ], v Tre: Lo arker 1 2461050000000 GHz 1, v Tre: Lo
Woalnlow © Shsten: 30 8 verlf NN woo® ' paaten: 10 8 P
MkrT 2.461 04 GHZ MKr1 246105 GHg | MexPee
Flef Offset 0.5 dB Ref OfMset 05 dB "
19 g8idv_Ref 2000 dBm -13.087 dBm)| ] fogsin Ret 20.00 dBm -13.152 dBm)| 1
og
“ Titler Next Pk Right|
SN 'y I
om ) g —— .
Graticule N |
! y Ig e ofr| = "H \ —— Next Pk Left|
. . 1| Jan |
Ir.mv. i .'.-\,ﬁ!.l Pt B wm'\i / \ )
e Display Line [/ 1 N ¥
||‘ 3300 dBm &0 5 Marker Delta
00 4 | on
: T
- ,"'r \ Start 2.45000 GHz Stop 2.50000 GHz]
IH \ ¥Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts Mkr—CF
200 Jf \ VKR MICE TRC 40 > 7 FRCTION | FUNCION WiDTH FUNCTIONGALLE &
i System
o it Nt Display» Mkr—RefLyl
Setlings
More
icenter 246200 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts| P v
MED STATUS MED STATUS

2447 MHz — 2477 MHz Channel 11 / 2462 MHz

IEEE 802.11n HT20

: - ] e ; = T Display - e ; ok Paak Search
Display Line -32.99 dB Avg Type: Log-Pur ] Marker 1 2.409130000000 GH: Avg Type: Log-Pur :
ISpiay Hne S R0 Fam .l Trg FresR HrugHeld=-100/100 terfF HHKNN A P*f-'"- To Trg:Fraeh AvgHeld=100h00 P HNNK
Wain:Law Hhston: 1) 48 o[ MHHE Wain:Law Ehstor: 10 4B P HRHS
Mkr1 2.409 12 GHZ Mkr1 2.408 13 GHZ NextPeak
Ref Offset 05 dB Ref Ofset 0.5 dB y
19 g8idv_Ref 2000 dBm -12,984 dBm| ] fogsin Ret 20.00 dBm -12.859 dBm)| |
o
" Title» Next Pk Right]
.l

Fl e LELSN Al | et r'\'pv\M«M,r-,'-.,H

0m a0 [ 1
- 1 | armu;_ . k]| MextprLen
. U Jeo | |
— [ | ——
1

DisplayLine [
2 saom| | fe0o = Marker Delta
00 { om
4 \ ST
] 1)
) ! 1\ Start 2.31000 GHz Stop 2.42500 GHz|
/ T keRes B 100 kHz #VBW 300 kHz Sweep 11.00 ms (1001 pts Mhr—.CF
0 \\‘ MR MODE TRC S0 FNCTION FLNCTION WAD TH FUNCTIONALLE A
J il System
P e s it a Display» Mkr—Ref Ll
Setlings
More
icenter 241200 GHz ‘Span 30.00 MHz 1 1afd
#Res BV 100 kHz #VEW 300 kHz Sweep 2.933 ms (1001 pts b ;
MED ETATSS MED ETATSS

2397 MHz — 2427 MHz Channel 1 /2412 MHz

Display Line -32.QD.dBln B Type: Log-Pur Prak Search

) o BAvp Type: .Pw
Marker 1 2458100000000 GHz |, 25 Ty og

3 7= Trig Free R Avg|Hold> 1004100
B " #htten: 30 48 alhelé> L HAN Lo " fetar: 30 48 0 L
MkrT 2.458 15 GHZ MK 2458 10 GHg | MexPeoK
Ref Offset 05 dB Ref Ofset 0.5 dB y
19 g8idv_Ref 2000 dBm -12,897 dBm)| ] fogsin Ret 20.00 dBm -15.505 dBm)| |
o
“ Titler Next Pk Right|
I 4! |
0 P . ljr " I'*rw-r— 1
ratic:
; / - Next Pi Left|
. 1 | onl 00 \ v
B e R R P i L R R T 1 e /‘ T 1
2 Display Line e
3250 dEm &0 ./ ‘l"‘“"""""—“' i e = Marker Delta,
o | |
00 I, -2 0
. i \ [Start 2.45000 GHz Stop 2.50000 GHz|
|[ b ¥Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts Mkr—CF
00 I \ MCR MCDE TRC S0 L r FINCTION FLNCTION WD TH FUNCTIONALLE &
htdhpnded { e . System
sno PtttV b Display* Mkr—RefLvl
Setlings
More
icenter 246200 GHz ‘Span 30.00 MHz 1 1afd
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts| f v
MED ETATSS MED ETATSS

2447 MHz — 2477 MHz Channel 11 / 2462 MHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 42 of 55




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AFPOMD2

Report No.: LCS170523159AE

Band-edge measurements for conducted emissions
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5.7. Power line conducted emissions
5.7.1 Standard Applicable

According to 815.207 (a): For an intentional radiator which is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed 250 microvolts (The limit
decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The limits at
specific frequency range are listed as follows:

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

* Decreasing linearly with the logarithm of the frequency

5.7.2 Block Diagram of Test Setup

Vert. reference
plane

/ EMI receiver

e

LISN / ¥

Reference ground plane

5.7.3 Test Results
PASS.

The test data please refer to following page.
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AC Conducted Emission of power adapter @ AC 240V/50Hz @ IEEE 802.11b (worst case)

Line
Level (dBuW
20 i ]
T
FCC CLASS-B{QP)
B0 [
FOC CLASS-BLAWV
40
J0f
20
10
0
A5 2 5 1 2 5 10 20 30
Fregquency (MHz)
Fredq Feading LISHNFac CabLos AuxZFac Measured Limit Ovrer Femark
MH= dBaaF dB dB dB dB dBuaW dBuaW dB
1 0.15 27.41 9.57 0.02 10.00 47.00 a6.00 —-1=2.00 QF
2 0.15 o.686 9.57 0.02 10.00 29.25 55.499 —28.74 Lrrerage
3 0.158 22.1%9 S9.81 0.02 10.00 41.82 a4.42 —22 .80 QP
4 0.158 T.00 S9.81 0.02 10.00 2&8.63 S54.471 —27.78 Lrrerage
5 0.3534 153.24 S.62 0.03 10.00 32.89 59.27 —28.38 QP
a 0.3534 8.80 S.62 0.03 10.00 28.45 449 .28 —20.81 Lrrerage
T 4.45 18.685 9 .85 0.06 10.00 38.36 S5&6.00 —17 .64 QP
a8 4.448 4.30 9 .85 0.06 10.00 24.01 48.00 —21.59%9 Lrrerage
b= 5.682 16.00 o.686 0.06 10.00 35.72 a0.00 —24 .28 QP
10 5.682 2.03 o.686 0.06 10.00 21.75 S50.00 —28.25 Lrrerage
11 B.37T 11.30 o.689 .07 10.00 31.046 a0.00 —28.594 QP
1z 8.37 -1.58 9.69 0.07 10.00 18.18 50.00 —31.82 Lvrerage
RBemarks: 1. Measured = Reading +Cable Loss +hux? Fac.
2. The emission lewvels that are Z204dB below the official
limit are not reported.
Neutral
Level (dBuVW
20 { }
T
FCC CLASS-B{QP)

B0 [

FCC CLASS B{AV)

A5 2 5 1 2 5 10 20 30
Freguency (MHz)
Freq Feading LISNFac Caebl.os AuxfFac Measured Limit Over Femark
MH= dBuaw dB dB dB8 dB8 dBuaW dBua™W dB
1 0.15 26.91 Q.70 0.02 10.00 4&6.63 a6.00 —-19.37 Qp
2 0.15 1a0.78 9.70 0.02 10.00 30.50 55.99 —25.4% Drrerage
3 0.17 23.89 9.85 0.02 10.00 43.56 a4.94 —21.38 QF
4 0.17 T390 2.85 0.02 10.00 Z27.57 S4.94 —2T7 .37 Dvrerage
5 0.34 13.89 9.8l 0.03 10.00 33.53 59.27 —25.74 QP
[ 0.34 11.52 9.6l 0.03 10.00 31.16 49.26 -l18.10 Mrrerage
7 4.860 12.71 9.66 0.06 10.00 39.43 S56.00 -16.57 Qp
a8 4.8a0 5.56 9.686 0.068 10.00 Z25.28 46.00 —20.7T2 Drrerage
9 5.45 16.27 9.687 0.068 10.00 36.00 a0.00 —24 .00 QF
10 5.45 0.84a 2.687 0.08 10.00 Z20.5% S50.00 —29.41 Dvrerage
11 8.15 12.71 9.70 0.a7 10.00 32.48 ad.00 —27.52 QP
12 8.15 —0.&7 9.70 0.a7 10.00 19.10 50.00 —30.90 Mrrerage
Eemarks: 1. Measured = Eeading +Cable Loss +hux? Fac.

2. The emission lewvels that are 20d4dB below the official
limit are not reported.

***Note: Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11b)
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10.

5.8. Restrict-band band-edge measurements for radiated emissions
5.8.1 Standard Applicable

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 20dB 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
20dB. 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)).

5.8.2. Test Setup Layout

L

el

B A - -

[]

Spectrum Analyzén EUT

5.8.3. Measuring Instruments and Setting

Please refer to equipment list in this report. The following table is the setting of Spectrum Analyzer.

5.8.4. Test Procedures

According to KDB 558074 D01 for Antenna-port conducted measurement. Antenna-port conducted
measurements may also be used as an alternative to radiated measurements for demonstrating
compliance in the restricted frequency bands. If conducted measurements are performed, then proper
impedance matching must be ensured and an additional radiated test for cabinet/case spurious emissions
is required.

Check the calibration of the measuring instrument using either an internal calibrator or a known signal from
an external generator.

Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to an
EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low
Channel and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge, for Radiated emissions restricted band RBW=1MHz, VBW=3MHz for
peak detector and RBW=1MHz, VBW=1/B for AV detector.

Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the graph
with marking the highest point and edge frequency.

Repeat above procedures until all measured frequencies were complete.

Measure the conducted output power (in dBm) using the detector specified by the appropriate regulatory
agency (see 12.2.2,12.2.3, and 12.2.4 for guidance regarding measurement procedures for determining
quasi-peak, peak, and average conducted output power, respectively).

Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the
EIRP level (see 12.2.5 for guidance on determining the applicable antenna gain)

Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30 MHz,
4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000 MHz).
For devices with multiple antenna-ports, measure the power of each individual chain and sum the EIRP of
all chains in linear terms (e.g., Watts, mw).

Convert the resultant EIRP level to an equivalent electric field strength using the following relationship:

E = EIRP — 20log D + 104.77=EIRP+95.23

Where:

E = electric field strength in dBuV/m,

EIRP = equivalent isotropic radiated power in dBm
D = specified measurement distance in meters.
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11. Since the out-of-band characteristics of the EUT transmit antenna will often be unknown, the use of a

conservative antenna gain value is necessary. Thus, when determining the EIRP based on the measured
conducted power, the upper bound on antenna gain for a device with a single RF output shall be selected
as the maximum in-band gain of the antenna across all operating bands, or 2 dBi, whichever is greater.
However, for devices that operate in multiple frequency bands while using the same transmit antenna, the
highest gain of the antenna within the operating band nearest in frequency to the restricted band emission
being measured may be used in lieu of the overall highest gain when the emission is at a frequency that is
within 20 percent of the nearest band edge frequency, but in no case shall a value less than 2 dBi be used.

12. Compare the resultant electric field strength level to the applicable regulatory limit.
13. Perform radiated spurious emission test duress until all measured frequencies were complete.

5.8.5 Test Results

IEEE 802.11b
Ground Covert
Frequency Coggvldgtred Argg?nna Reflection | Radiated E Detector Limit Verdict
(MHZz) (dBm) (dBi) Factor Level At 3m (dBuVv/m)
(dB) (dBuV/m)
2310.000 -49.945 2.000 0.000 47.283 Peak 74.00 PASS
2310.000 -62.682 2.000 0.000 34.546 AV 54.00 PASS
2390.000 -48.840 2.000 0.000 48.388 Peak 74.00 PASS
2390.000 -61.317 2.000 0.000 35.911 AV 54.00 PASS
2483.500 -48.255 2.000 0.000 48.973 Peak 74.00 PASS
2483.500 -60.529 2.000 0.000 36.699 AV 54.00 PASS
2500.000 -50.189 2.000 0.000 47.039 Peak 74.00 PASS
2500.000 -61.360 2.000 0.000 35.868 AV 54.00 PASS
IEEE 802.11g
Ground Covert
Frequency Coggxgtred Arét(;?nna Reflection Radiated E EeEE Limit Vierla:
(MHz) (dBm) (dBi) Factor Level At 3m (dBuVv/m)
(dB) (dBuV/m)
2310.000 -50.877 2.000 0.000 46.351 Peak 74.00 PASS
2310.000 -62.345 2.000 0.000 34.883 AV 54.00 PASS
2390.000 -48.530 2.000 0.000 48.698 Peak 74.00 PASS
2390.000 -60.163 2.000 0.000 37.065 AV 54.00 PASS
2483.500 -49.269 2.000 0.000 47.959 Peak 74.00 PASS
2483.500 -60.993 2.000 0.000 36.235 AV 54.00 PASS
2500.000 -48.688 2.000 0.000 48.540 Peak 74.00 PASS
2500.000 -61.349 2.000 0.000 35.879 AV 54.00 PASS
IEEE 802.11n HT20
Ground Covert
Frequency Coggvldgtfd Argg?nna Reflection | Radiated E Detector Limit Verdict
(MHZz) (dBm) (dBi) Factor Level At 3m (dBuVv/m)
(dB) (dBuV/m)
2310.000 -50.095 2.000 0.000 47.133 Peak 74.00 PASS
2310.000 -62.751 2.000 0.000 34.477 AV 54.00 PASS
2390.000 -48.996 2.000 0.000 48.232 Peak 74.00 PASS
2390.000 -61.034 2.000 0.000 36.194 AV 54.00 PASS
2483.500 -48.857 2.000 0.000 48.371 Peak 74.00 PASS
2483.500 -60.868 2.000 0.000 36.360 AV 54.00 PASS
2500.000 -48.214 2.000 0.000 49.014 Peak 74.00 PASS
2500.000 -61.323 2.000 0.000 35.905 AV 54.00 PASS
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BT-LE
Ground Covert
Frequency Co;glvl:lgtred Arét(;?nna Reflection Radiated E EeEE Limit Vierla:
(MHZz) (dBm) (dBi) Factor Level At 3m (dBuVv/m)
(dB) (dBuV/m)
2310.000 -68.393 2.000 0.000 28.835 Peak 74.00 PASS
2390.000 -66.927 2.000 0.000 30.301 Peak 74.00 PASS
2483.500 -62.870 2.000 0.000 34.358 Peak 74.00 PASS
2500.000 -68.380 2.000 0.000 28.848 Peak 74.00 PASS
Remark:

1. Measured Band-edge measurement for radiated at difference data rate for each mode and recorded worst
case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
13.5Mbps at IEEE 802.11n HT40.

4. “---"means that the fundamental frequency not for 15.209 limits requirement.

5. No need measure Average values if Peak values meets Average limits;

6. Please refer to following plots;
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Restrict-band band-edge measurements for conducted emissions
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Restrict-band band-edge measurements for conducted emissions

IEEE 802.11b IEEE 802.119g
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Restrict-band band-edge measurements for conducted emissions
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5.9. Antenna Requirements
5.9.1 Standard Applicable

According to antenna requirement of §15.203.

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this Section. The manufacturer may design the unit so that a broken antenna can be
re-placed by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and some
field disturbance sensors, or to other intentional radiators which, in accordance with Section 15.31(d),
must be measured at the installation site. However, the installer shall be responsible for ensuring that the
proper antenna is employed so that the limits in this Part are not exceeded.

And according to §15.247(4) (1), system operating in the 2400-2483.5MHz bands that are used
exclusively for fixed, point-to-point operations may employ transmitting antennas with directional gain
greater than 6dBi provided the maximum peak output power of the intentional radiator is reduced by 1 dB
for every 3 dB that the directional gain of the antenna exceeds 6dBi.

5.9.2 Antenna Connected Construction

5.9.2.1. Standard Applicable

According to § 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.

5.9.2.2. Antenna Connector Construction

The directional gains of antenna used for transmitting is -1.0dBi, and ingrate antenna connect to PCB
board and no consideration of replacement. Please see EUT photo for details.

The WLAN and BT share same antenna;
5.9.2.3. Results: Compliance.
Measurement
The antenna gain of the complete system is calculated by the difference of radiated power in EIRP and
the conducted power of the module.
Conducted power refers ANSI C63.10:2013 Output power test procedure for DTS devices.
Radiated power refers to ANSI C63.10:2013 Radiated emissions tests.

Measurement parameters

Measurement parameter

Detector: Peak

Sweep Time: Auto

Resolution bandwidth: 1MHz

Video bandwidth: 3MHz
Trace-Mode: Max hold

Limits
FCC | ISED
Antenna Gain
6 dBi

Note: The antenna gain of the complete system is calculated by the difference of radiated power in
EIRP and the conducted power of the module. For normal WLAN devices, the IEEE 802.11b mode is
used.
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Lowest Channel

Middle Channel

Highest Channel

Trom Vnom 2412 MHz 2437 MHz 2462 MHz
Conducted power [dBm]
Measured with 0.477 0.471 0.465
DSSS modulation
Radiated power [dBm]
Measured with -1.099 -0.568 -1.257
DSSS modulation
Gain [dBi] Calculated -1.576 -1.039 -1.722
Measurement uncertainty + 1.6 dB (cond.) / + 3.8 dB (rad.)

T v Lowest Channel Middle Channel Highest Channel
nom nom 2402 MHz 2440 MHz 2480 MHz
Conducted power [dBm]
Measured with -5.575 -5.813 -5.867
DSSS modulation
Radiated power [dBm]
Measured with -7.143 -6.907 -7.660
DSSS modulation
Gain [dBi] Calculated -1.568 -1.094 -1.793

Measurement uncertainty

+ 1.6 dB (cond.) / + 3.8 dB (rad.)
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6. LIST OF MEASURING EQUIPMENTS

Item Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
Power Sensor R&S NRV-Z81 100458 2017-06-18 2018-06-17
2 Power Sensor R&S NRV-Z32 10057 2017-06-18 2018-06-17
3 Power Meter R&S NRVS 100444 2017-06-18 | 2018-06-17
4 DC Filter MPE 23872C N/A 2017-06-18 | 2018-06-17
5 RF Cable Harbour Industries 1452 N/A 2017-06-18 2018-06-17
6 SMA Connector | Harbour Industries 9625 N/A 2017-06-18 2018-06-17
7 | Spectrum Analyzer Agilent N9020A MY50510140 | 2016-10-27 2017-10-26
8 Signal analyzer Agilent E£.1448A(External US44300469 2017-06-16 2018-06-15

mixers to 40GHz)
9 RF Cable Hubersuhner Sucoflex104 FP2RX2 2017-06-18 | 2018-06-17
10 3m Semi Anechoic SIDT FRANKONIA SAC-3M 03CHO03-HY 2017-06-18 | 2018-06-17
Chamber

11 Amplifier SCHAFFNER COA9231A 18667 2017-04-18 | 2018-04-17
12 Amplifier Agilent 8449B 3008A02120 2017-04-18 | 2018-04-17
13 Amplifier MITEQ AMF-6F-260400 9121372 2017-04-18 | 2018-04-17
14 Loop Antenna R&S HFH2-Z2 860004/001 2017-04-18 | 2018-04-17
15 By-log Antenna SCHWARZBECK VULB9163 9163-470 2017-04-18 | 2018-04-17
16 Horn Antenna EMCO 3115 6741 2017-04-18 2018-04-17
17 Horn Antenna SCHWARZBECK BBHA9170 BBHA9170154 | 2017-04-18 | 2018-04-17
18 | RF Cable-R0O3m Jye Bao RG142 CB021 2017-06-18 | 2018-06-17
19 | RF Cable-HIGH SUHNER SUCOFLEX 106 [ 03CHO03-HY 2017-06-18 | 2018-06-17
20 | EMI Test Receiver R&S ESCI 101142 2017-06-18 | 2018-06-17
21 Artificial Mains R&S ENV216 101288 2017-06-18 | 2018-06-17
22 | EMI Test Software AUDIX E3 N/A 2017-06-18 | 2018-06-17
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7. TEST SETUP PHOTOGRAPHS OF EUT

Please refer to separated files for Test Setup Photos of the EUT.

8. EXTERIOR PHOTOGRAPHS OF THE EUT

Please refer to separated files for External Photos of the EUT.

9. INTERIOR PHOTOGRAPHS OF THE EUT

Please refer to separated files for Internal Photos of the EUT.
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