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1. TEST SUMMARY

Test Test Specification clause Result
99% AND 26 DB EMISSION FCCPART 15C .
. Canada RSS-210 : issue 8 PASS
BANDWIDTH Section 15.203
MAXIMUM CONDUCTED FCCPART 15C
Canada RSS-210 : issue 8 PASS
OUTPUT POWER section 15.247 (a)
BAND EDGES FCCPART 15C .
. Canada RSS-210 : issue 8 PASS
MEASUREMENT section 15.247(b)
POWER SPECTRAL FCCPART 15C
Canada RSS-210 : issue 8 PASS
DENSITY MEASUREMENT section 15.407(a)
FCCPART 15C .
PEAK EXCURSION . Canada RSS-210 : issue 8 PASS
section 15.407(a)(6)
RADIATED UNDESIRABLE FCCPART 15C .
. Canada RSS-210 : issue 8 PASS
EMISSION section 15.209(3a)
CONDUCTED FCCPART 15C
) Canada RSS-210 : issue 8 PASS
UNDESIRABLE EMISSION section 15.407(b)
FCCPART 15C
POWERLINE CONDUCTED . .
section 15.247 (i) - PASS
EMISSIONS
&1.1307(b)
. FCCPART 15C
Frequency Stability . - PASS
section 15.407(g)

Remark:

N/A: not applicable. Refer to the relative section for the details.
EUT: In thiswhole report EUT means Equipment Under Test.

Tx: Inthiswhole report Tx (or tx) means Transmitter.

Rx: In thiswhole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radio Frequency.
ANSI C63.4: the detail versionis ANSI C63.4:2009 in the whole report.
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3. GENERAL INFORMATION

3.1

3.2

3.3.

Client Information

Applicant
Address of Applicant

General Description of E.U.T.

Product Name
Mode No.

Detailsof E.U.T.

Product Name
Mode Name

Series Mode

Model Discrepancy
Operating Voltage
Frequency Range
Number of Channels

Antenna Specification

Remark:

I DOIT Co., Ltd.

#637, Smart-Hub Industry-University Convergence Center, 237 Sangidaehak-ro,
Siheung-s, Gyeonggi-do, Korea(429-793)

PCle MINI CARD
WLE200N5-23ESD

PCle MINI CARD
WLE200NS5-23ESD
N/A

N/A

33VvDC

5.15-5.25GHz
|EEE 802.11a mode: 4 Channéls

draft 802.11an 20MHz mode: 4 Channels
draft 802.11an 40MHz mode: 2 Channdls

PCB antennasfor 5 GHz Gain 4.98 dBi

1. The sample sdlected for test was engineering sample that approximated to production product and was provided by

manufacturer.

2. Thissubmittal(s) (test report) isintended for FCC 1D: X Q8WL E200N5-23ESD filing to comply with FCC Part 15,

Subpart E Rules.
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4. TEST METHODOLOGY
The tests documented in this report were performed in accordance with ANS| C63.4: 2009 and FCC CFR 47 15.207, 15.209
and 15.407,.
The above equipment wastested by Compliance Certification ServicesInc. Thetest data, dataeval uetion, test procedures, and
equipment configurations shown in this report were made in accordance with the procedures given in ANSI C63.4:2009 and
the energy emitted by the sample EUT tested as described in thisreport isin compliance with the requirements of FCC Rules
Part 15.207, 15.209, 15.407and KDB 789033 — 20140606.
Thetest results of this report relate only to the tested sample EUT identified in this report.

4.1. EUT Configuration
The EUT configuration for testing isinstaled for RF field strength measurement to meet the Commissions requirement,
and is operated in amanner intended to generate the maximum emission in a continuous normal application.
4.2. EUT Exercise
The EUT is operated in the engineering mode to fix the Tx frequency for the purposes of measurement.
According to its specifications, the EUT must comply with the requirements of Section 15.407 under the FCC Rules Part
15 Subpart E.
4.3. Genera Test Procedures
Conducted Emissions
The EUT is placed on the turntable, which is positioned at 0.8 m above the ground plane. According to
the requirementsin Section 13.3 of ANSI C63.4, the conducted emission from the EUT ismeasured in
the frequency range between 0.15 MHz and 30MHz, using the CISPR Quasi-Peak detector mode.

Radiated Emissions

The EUT is placed on the turntable, which is 0.8 m above the ground plane. The turntable is then rotated
for 360 degrees to determine the proper orientation for the maximum emission level. The EUT isset 3m
away from the receiving antenna, which is varied from 1m to 4m to find out the highest emission level.
And, each emission isto be maximized by changing the horizontal and vertical polarization of the

receiving antenna. In order to find out the maximum emissions, exploratory radiated emission
measurements were made according to the requirementsin Section 13.4 of ANSI C63.4.
4.4, Testing Applied Standards
According to the specification of EUT, the EUT must comply with following standards and KDB documents.
47 CFR FCC Part 15.407
ANSI C63.4-2009
FCC KDB 412172
FCC KDB 789033 D02 Generd UNII Test Procedures New Rules vOl
FCC KDB 662911 D01 Multiple Transmitter Output v02rO1
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4.5. Description of Test Modes

Desition Teornciogy Yeornciogy
26dB Bandwidth and 99% Bandwidth OFDM BPSK
Maximum conducted output power OFDM BPSK
Band edges measurement OFDM BPSK
Peak Power Spectral Density OFDM BPSK
Pesk excursion OFDM BPSK
Radiated undesirable emission OFDM BPSK
Conducted undesirable emission OFDM BPSK
Powerline conducted emission OFDM BPSK

The EUT transmitting and receiving with three antennas simultaneously working at a/an mode, so 2x2 configuration was
used for dl testing in this report.
Software used to control the EUT for staying in continuous transmitting mode was programmed.
After verification, all tests were carried out with the worst case test modes as shown below except radiated spurious
emission below 1GHz, which worst case wasin normal link mode only.
| EEE 802.11a mode:

Channd Low (5180MHz), Channd Mid (5220MHz) and Channel High (5240MHz) with 54Mbps data rate were chosen
for full testing.
draft 802.11an Standard-20 MHz Channel mode:

Channd Low (5180MHz), Channd Mid (5220MHz) and Channe High (5240MHz) with 65Mbps data rate were chosen
for full testing.
draft 802.11an Wide-40 MHz Channd mode;

Channd Low (5190MHZz)and Channel Mid (5230MHz) with 135Mbps data rate were chosen for full testing.

Note: After the preliminary san the EUT 5G antennawith 4.98 dBi gain was the worst mode, which mode
data was recorded.
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5. EQUIPMENT USED DURING TEST

No. Test Equipment Manufacturer Model No. Serid No. Cd'\fels(tata eqbij S?gent
1 Spectrum Analyzer Agilent E4440A MY45304715 | 15.11.11 |
2 Frequency Counter HP 5350B 3049A05530 | 15.06.02 |
3 DC Power Supply ALINCO DM-340MV F001015 15.06.02 |
4 Signa Generator Leader Electronics 3220 137231 15.06.01 |
5 | Synthesized CW Generator HP 83711B US34490158 | 15.06.01 |
7 |SYNTHESIZED SWEEPER HP 8340B 2804A00830 | 15.05.07 |
8 Function Generator IWATSU SG-4105 62372780 15.04.29 O]
9 Modulation Anayzer Agilent 8901B 3438A05099 | 15.06.02 L]
10 Audio Analyaer Agilent 8903B 3729A18576 | 15.06.02 ]
11 Power Meter Agilent E4418B GB43312894 | 15.06.01 |
12 Power Sensor HP 8485A 3316A14708 | 15.06.27 |
13 Power Sensor Agilent 8482B 2703703543 15.06.29 L]
14 Pre Amplifier GTC GA-1825A GT0929/003 15.06.01 ]
15 Attenuator Weinsche 53-30-33 MG906 15.04.17 L]
16 Step Attenuator Agilent 8494B MY41110204 | 15.06.01 O]
17 Step Attenuator Agilent 8495B 3308A17660 | 15.06.01 L]
18 Step Attenuator Agilent 8496B Us$40152183 | 15.06.01 ]
19 Attenuator HP 8493C 01672 15.05.19 L]
20 Attenuator HP 30dB - 15.04.17 O]
21 Attenuator TAE SUNG SMA-1 - 15.06.01 L]
22 Attenuator TAE SUNG SMA-2 - 15.06.01 ]
23 Termination KWANG YEOK KYTE-NJ150wW 2040004 15.06.01 L]
24 Spectrum Anadyzer LIG |SA-265 L0812M002 15.10.23 ]
25 Bluetooth Tester TESCOM TC-3000A 3000A590236 | 15.06.01 L]
26 Loop ANT. Com-Power AL-130 121010 15.04.25 O]
27 Horn ANT. SCHWARZBECK BBHA 9120D 831 16.07.21 |
28 | Temp & Humidity Chamber Seoksan Tech SE-CT-02 S7400JD5340618| 15.06.02 |
29 Vibration Tester Gana GNV-400 Cl14 15.06.19 L]
30 Drop Tester Sdlf-made DOC-800 DOC-01-43-14 N/A O]
31 Power Divider Agilent 11636B 12002 15.06.19 |
32 Power Divider Agilent 11636B 50591 15.06.19 O]
33 RMS Multimeter RMS Multimeter FLUKES87 61160149 15.06.02 |
4 TEST RECEIVER ROHDE& SCHWARZ ESH 101014 15.08.05 [ |
35 Bi-log Antenna SCHWARZBECK VULB9160 1163 1511.21 |
36 Spectrum Anayzer ROHDE& SCHWARZ FSV-40 100994 16.03.30 [ |
37 Horn ANT. SCHWARZBECK BBHA 9170 | BBHA9170573 | 16.03.24 |
38 LISN ROHDE & SCHWARZ ENV216 101732 16.03.01 |
39 LISN KNW-407 Kyoritsu 8-1010-14 15.06.09 |
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6. SETUP OF EQUIPMENT UNDER TEST

6.1. Setup Configuration of EUT
See test photographs attached in Appendix 1 for the actual connections between EUT and support equipment.
6.2. Support Equipment

No. Equipment Manufacturer Model No.
1 DeskTop Computer ddl E5430
2 Monitor CARDINAL CSs172
3 Mouse Del MS111-T
4 Keyboard Azio Levetron KB528U
Remark:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.

2.Grounding was established in accordance with the manufacturer’ s requirements and conditions for the intended use.
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7. FCC PART 15 REQUIREMENTS

7.1. 99 % and 26 DB Emission Bandwidth

LIMIT

According to §15.303(c), for purposes of this subpart the emission bandwidth shall be determined by measuring the width
of thesigna between two points, one bel ow the carrier center frequency and one abovethe carrier center frequency, that are
26 dB down relative to the maximum level of the modulated carrier. Compliance with the emissionslimitsis based on the
use of measurement instrumentation employing a peak detector function with an instrument resolutions bandwidth
approximately equal to 1.0 percent of the emission bandwidth of the device under measurement.

Test Configuration

Spectrum

EUT ®  Analyzer

TEST PROCEDURE

1. Place the EUT on the table and st it in the transmitting mode.

2. Removetheantennafromthe EUT and then connect alow-loss RF cable from the antenna port to the spectrum analy zer.
3. Set the spectrum anadlyzer as RBW > 1%EBW, VBW > RBW, Span >26dB bandwidth, and Sweep =auto.

4, Mark the peak frequency and —26dB (upper and lower) frequency.

5. Repeat until al the rest channels were investigated.

TEST RESULTS
No non-compliance noted
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Ted Data
Test mode: |EEE 802.11a mode/ANT 1
5150~5250MHz
Frequency Bandwidth (B) 99% Occupied
Chamnd (MH2) (MH2) Bandwicth (MHz2)
Low 5180 23.78 16.98
Mid 5220 23.65 16.86
High 5240 23.70 16.88
Test mode: |EEE 802.11a mode/ANT 2
5150~5250MHz
Frequency Bandwidth (B) 99% Occupied
Creie (MH2) (MH2) Bandwicth (MHz2)
Low 5180 22.72 16.90
Mid 5220 22.77 16.90
High 5240 22.81 16.81
Test mode: | EEE 802.11amode/ANT 1+2
5150~5250MHz
Frequency Bandwidth (B) 99% Occupied
Channel (MH2) (MH2) Bandwidth (MHz)
Low 5180 23.63 16.92
Mid 5220 23.03 16.92
High 5240 22.01 16.83
Test mode: draft 802.11n Standard-20 MHz Channd mode/ ANT 1
5150~5250MHz
Frequency Bandwidth (B) 99% Occupied
Channel (MH2) (MHz) Bandwidth (MH2)
Low 5180 24.30 18.09
Mid 5220 24.68 18.06
High 5240 24.15 18.08
Test mode: draft 802.11n Standard-20 MHz Channdl mode/ ANT 2
5150~5250MHz
Frequency Bandwidth (B) 99% Occupied
Channel (MH2) (MH2) Bandwidth (MHz2)
Low 5180 24.76 18.04
Mid 5220 24.48 18.00
High 5240 24.18 18.03
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Test mode: draft 802.11n Standard-20 MHz Channdl mode/ ANT 1+2

5150~5250MHz
Frequency Bandwidth (B) 99% Occupied
Channel (MH2) (MH2) Bandwidth (MHz2)
Low 5180 23.87 17.93
Mid 5220 23.34 17.97
High 5240 23.65 17.92
Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 1
5150~5250MHz
Frequency Bandwidth (B) 99% Occupied
Channel (MH2) (MH2) Bandwidth (MHz2)
Low 5190 44.80 36.39
High 5230 46.04 36.34
Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 2
5150~5250MHz
Frequency Bandwidth (B) 99% Occupied
Creie (MH2) (MH2) Bandwicth (MHz2)
Low 5190 4414 36.33
High 5230 45.26 36.36
Test mode: draft 802.11n Wide-40 MHz Channd mode/ ANT 1+2
5150~5250MHz
Frequency Bandwidth (B) 99% Occupied
Channel (MHz2) (MHz) Bandwidth (MHz)
Low 5190 43.47 36.25
High 5230 45.88 36.34
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draft 802.11n Wide-40 MHz Channel mode/ ANT 1
5150~5250MHz
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draft 802.11n Wide-40 MHz Channel mode/ ANT 2
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draft 802.11n Wide-40 MHz Channel mode/ ANT 1+2
5150~5250MHz
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7.2. Maximum Conducted Output Power

LIMIT
According to §15.407(a),

(2) For the band 5.15-5.25 GHz, Indoor AP: the maximum conducted output power (POut) shall not exceed the lesser of
1W.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the frequency bands
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10log B, where B isthe 26 dB emission bandwidth
in MHz.

If transmitting antennas of directiona gain greater than 6dBi are used, both the maxi mum transmit power and the maximum
power spectral dendty shdl be reduced by the amount in dB that the directiond gain of the antenna exceeds 6dBi.
The maximum power shall not exceed the limit asfollow:

Test Configuration
The EUT was connected to a power meter.

Power meter+

EUT- (Average/Peak) «

L J

TEST PROCEDURE
The testing follows Method PM of FCC KDB 789033 D02 General UNII Test Procedures New Rules vO1.Method PM
(Measurement using an RF average power meter):

1. Measurement is performed using an RF average power meter.

2. The EUT is configured to transmit continuoudy with a consistent duty cycle at its maximum power control level.

3. Measurethe average power of thetransmitter, and the average power is corrected with duty factor, 10 log(1/x), where
X isthe duty cycle.

TEST RESULTS
No non-compliance noted
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Ted Data
Test mode: |EEE 802.11amode/ ANT 1
5150~5250MHz
Average .
Frequency Duty factor Limit
Channdl (MH2) (dB) Condl(JgtE?r?1 ;:’ower (dBm)
Low 5180 0.18 0.51 30
Mid 5220 0.18 0.23 30
High 5240 0.18 0.02 30
Test mode: |EEE 802.11amode/ ANT 2
5150~5250MHz
Average .
Fregquency Duty factor Limit
Channdl (MH2) (@B) Condl(Jgtlgr?q ;:bwer (dBm)
Low 5180 0.26 2.65 30
Mid 5220 0.26 1.73 30
High 5240 0.26 155 30
Test mode: |EEE 802.11amode/ ANT 1+2
5150~5250MHz
Average -
Frequency Duty factor Limit
Channd (MH2) (dB) Condl(JgtBerd;] ;DO\Ner (dBm)
Low 5180 0.17 754 30
Mid 5220 0.17 6.60 30
High 5240 0.17 6.45 30
Test mode: draft 802.11n Standard-20 MHz Channd mode /ANT 1
5150~5250MHz
Average -
Frequency Duty factor Limit
Channdl (MH2) (aB) Condl(J((j:tEt’arc:1 ;:’ower (dBm)
Low 5180 0.19 -0.20 30
Mid 5220 0.19 0.04 30
High 5240 0.19 -0.21 30
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Test mode: draft 802.11n Standard-20 MHz Channdl mode /ANT 2

5150~5250MHz
Average .
Frequency Duty factor Limit
Channel (MH2) (@B) Condl(Jgtlgr?q ;:bwer (dBm)
Low 5180 0.21 1.99 30
Mid 5220 021 138 30
High 5240 021 112 30
Test mode: draft 802.11n Standard-20 MHz Channel mode /ANT 1+2
5150~5250MHz
Average .
Fregquency Duty factor Limit
Channel (MH2) (@B) CondL(JgtBerd;] ;DO\Ner (dBm)
Low 5180 034 6.13 30
Mid 5220 0.34 477 30
High 5240 0.34 533 30
Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 1
5150~5250MHz
Channel R i) Duty factor (dB) Congj\éteégggower Limit
(MH2) (dBm) (dBm)
Low 5190 0.34 -2.93 30
High 5230 0.34 -2.17 30
Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 2
5150~5250MHz
Channél Frequency Duty factor (dB) Con(ﬁj\c/:teéggnger Limit
(MH2) = (B (dBm)
Low 5190 0.35 -1.39 30
High 5230 0.35 -1.83 30
Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 1+2
5150~5250MHz
Channel Frequency Duty factor (dB) Conc'i?J\tl:teéEiagPemNer Ll
(MH2) L (B (dBm)
Low 5190 0.56 2.60 30
High 5230 0.56 1.86 30

Note:Messured power(dBm) has offiset with cable loss and duty factor
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7.3. Band Edges Measurement

LIMIT
According to §15.407(b),
(1) The provisions of Section 15.205 of this part apply to intentiond radiators operating under this section.
(2) When measuring the emission limits, the nomina carrier frequency shall be adjusted as close to the upper and lower
frequency block edges as the design of the equipment permits.

Test Configuration

—

| Antenna

- towrer

b 3m ‘Ei_ _ Hom

EUT d antenna
_\ 4m /
j Spectrum
T — a analyzer
| B l .
i 1m

/

[ |
Turntable v i
0.8m i —
A L p [ BB
i | reamp L/l _I55
| [ o | |
TEST PROCEDURE

1. The EUT is placed on aturntable, which is 0.8m above the ground plane.

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

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

4. Set the spectrum analyzer in the following setting in order to capture the lower and upper band-edges of the emission:
(@ PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

5. Repest the procedures until al the PEAK and AVERAGE versus POLARIZATION are measured.

TEST RESULTS
Refer to attach spectrum anayzer data chart.
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ICID : 11273A-WLE200N523ESD

Band Edges (draft 802.11amode)/ ANT 1
5180MHz
Detector mode: Pesk Polarity: Vertica

Scan Measurement Mocle
5.09 7000000 GH=
o5 .00 Ref 105.00 cdBuV /m <z Final Data =~ 48.89 dBuv /m
= 33yPPiEas e
= gEEgR e
7500 R
b Srare 5075000000 SHz teas. top | =.225a00000 crz
Frequency Result Limit Margin
(MH2z) (dBuv/m) (dBuv/m) (dB)
5150.00 47.14 74.00 26.86

Detector mode: Average Polarity: Vertica

Scan Measurement Modle

5.150000000 GH=
Jos.ou REf105.00 dBuv /m < Final Data > 39.99 dBuUV /m

uuuuuuuuu
e

Bao0

a0

00 FCC Parcls.247 [PK]

65.00

ss.00

2500

2500

15.00

Meas. Start 5.075000000 GHz Meas. Stop 5.225000000 GHz

Frequency Result Limit Margin
(MHz) (dBuVv/m) (dBuv/m) (dB)

5150.00 39.99 54.00 14.01
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Detector mode: Peak Polarity: Horizontal

Scan Measurement Mocle
Jos 0o Ref105.00 dBuv /m = Final Data > -1 ]521.53?%%?19}_:5
Frequency Result Limit Margin
(MH2z) (dBuv/m) (dBuv/m) (dB)
5150.00 49.14 74 24.86
Detector mode: Average Polarity: Horizontal
Scarn Measurerment Mode
00000 Ref 10500 dBuV./m < Final Data > > 3029800%%%\9:‘45
Frequency Result Limit Margin
(MH2) (dBuv/m) (dBuv/m) (dB)
5150.00 42.90 54.00 11.10
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Band Edges (draft 802.11amode)/ ANT 1
5240MHz
Detector mode: Pesk Polarity: Vertica

Scan Measurement Mode
a 5.350000000 CGH=
o500 Ref 105.00 dBuV /m =z Final Data = 47.35 dBuV /m
=2zargeng e
oo e paro s oaz w0
Mmae. Start 5,21 0000000 Sz Mo Stop £ ABEGOG000 Cr
Frequency Result Limit Margin
(MH2z) (dBuv/m) (dBuv/m) (dB)
5350.00 47.35 74 26.65

Detector mode: Average Polarity: Vertica

Scan Measurement Mode

5.350000000 GH=
QQQQQ Ref 105.00 dBuv,/m = Final Data > 40.73 dBuy sm

uuuuuuuuuuuu
s

£5.00 FCC Parcls.247 [PK]

55.00

55.00

zs.00

zs.00

15.00

s.00

Meas. Start 5.210000000 GHZ Meas. Stop 5.400000000 GHz

Frequency Result Limit Margin
(MHz) (dBuVv/m) (dBuv/m) (dB)

5350.00 40.73 54.00 13.27
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Detector mode: Peak Polarity: Horizontal

Scan Measurement Modle
5.350000000 GH.-
QQQQQ Ref 105.00 dBuUv /m < Final Data > 47.30 dBuv /sm
oo rec partszar e
Moo, Siat | 5210000000 o Meas. Stop | 5A4D0O00000 Gz
Frequency Result Limit Margin
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5350.00 47.30 74 26.70

Detector mode: Average Polarity: Horizontal

Scan Measurermernt Mode

. GHz
105 oo Ref 105.00 dBuv /m < Final Data > 4632 dBuv /m

uuuuuuuuuuuu

2500

s5.00

F5.00 FCC Parcls.zas 1PK]

a5 on

=5 00

as on

zs.00

zs.00

15 00

s.00

mMeas. start 5.2 1 000D000 LHZ Meas. Stop 5.400000000 LHZ

Frequency Result Limit Margin
(MHz) (dBuv/m) (dBuv/m) (dB)

5350.00 40.32 54.00 13.68
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Band Edges (draft 802.11a mode)/ ANT 2

5180MHz
Detector mode: Peak

Polarity: Vertical

Scan Measurement Mode
5. 077500000 GH=
o5 .00 Ref 105.00 cdBu¥Y /m == Final Data >~ 52.92 <dBuVv /
= zPias are
500 R
b, Stare 5075000000 aHz i, Srop 5225000000 CHz
Frequency Result Limit Margin
(MH2z) (dBuv/m) (dBuv/m) (dB)
5150.00 49.94 74 24.06

Detector mode: Average

Polarity: Vertica

Scan Measurement Mode

Ref 105.00 dBuv/m
ooooo

< Final Data >

5.150000000 GH=
42.56 dBuv /m

S sudUuy GHz
EER g

FCC Partls.247 IPK]|

55.00

55.00

z5.00

zs5.00

15.00

s.00

Meas, Start 5.075000000 GHz

Meas. Stop 5.2ZS000000 GHz

Frequency
(MHz)

Result
(dBuv/m)

Limit Margin
(dBuv/m) (dB)

5150.00

42.56

54.00 11.44
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ICID : 11273A-WLE200N523ESD

Detector mode: Peak Polarity: Horizontal

Scan Measurement NMocle
5.08 7000000 GH«
los.00 Ref 105.00 dBUv /m <= Final Data = 52.87 dBuv.,/m
a
B
. ——
U — b stors 5225000000 G
Frequency Result Limit Margin
(MHz) (dBuv/m) (dBuv/m) (dB)
5150.00 52.87 74.00 21.13

Detector mode: Average Polarity: Horizontal

Scarn Measurernent Mode

. GH=z
165 oo Ref  105.00 dBuv /m < Final Data > A5 T9 dBuV frn

5150000000 CH=
LEN R

2500

s5.00

Fs5.00 FCC Parcls.zar Pkl

&5 oo

=5 00

45 oo

zs.00

2500

15 00

s.0n

reas. start 5.0/5000000 LHZ Meas. Stop 5.225000000 LHZ

Frequency Result Limit Margin
(MHz) (dBuv/m) (dBuv/m) (dB)

5150.00 45.19 54.00 8.81
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Band Edges (draft 802.11a mode)/ ANT 2
5240MHz
Detector mode: Pesk Polarity: Vertica

Scan Measurement Mode
5.350000000 GH=
o5 .00 Ref 105.00 dBuV /m <= Final Data = 48.01 cdBuV fm
=2EBRPEERR A
Ss5.00 -
FT5.00 FCC Partl 5. 247 [PK]|
Mems. Start 5210000000 GhH= Moae. Stop 5100000000 GH=
Frequency Result Limit Margin
(MH2z) (dBuv/m) (dBuv/m) (dB)
5350.00 48.01 74.00 25.99

Detector mode: Average Polarity: Vertica

Scan Measurement Mode

5.350000000 GH=
Jos.op REf_ 105.00 dBuv/m < Final Data > 41.43 dBuv /m

sgpudition oz

Ds 00

s 00

im0 FCC Parcls.247 [PK]

65.00

S500

2500

2500

15.00

Me=as. Start 5.210000000 GHz Meas. stop 5.400000000 GHz

Frequency Result Limit Margin
(MHz) (dBuVv/m) (dBuv/m) (dB)

5350.00 41.43 54.00 12.57
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Detector mode: Peak Polarity: Horizontal

Scan Measurement Mode

Ref 105.00 dBuv/m
1os. 00

= Final Data >

5.350000000 GH-
49.54 dBUV /m

Ds 00

s 00

im0

uuuuu

uuuuuu

FCC Partl5.247 [PK]

65.00

S500

2500

2500

15.00

Me=as. Start 5.2 10000000 GHz

Meas. Stop 5.400000000 GHz

Frequency
(MHz)

Result
(dBuv/m)

Limit
(dBuv/m)

Margin
(dB)

5350.00

49.54

74.00

24.46

Detector mode: Average

Polarity: Horizontal

Scan Measurerment Mode

Ref 105.00 dBuV /m
ooooo

< Final Data >

2500

s5.00

7s.00

ssssss
T

nnnnnn

FCC Parels.24as 1PKY

=5 00

zs.00

zs.00

15 00

s.on

rMeas. start 5.2 1000000U LHZ

rMeas. Stop 5.400000000 LHZ

Frequency
(MHz)

Result
(dBuVv/m)

Limit
(dBuV/m)

Margin
(dB)

5350.00

43.10

54.00

10.90
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Band Edges (draft 802.11n Standard-20 MHz Channel mode) / ANT 1+2

5180MHz
Detector mode: Peak

Polarity: Vertical

Scan Measurement Mode
5.078000000 GH=
o5 .00 Ref 105.00 <dBuVv /im =2 Final Data == 52.01 dBuv /m
= ygadhiong are
i e
500 R
Moss. St £.o7soo0a0a SHz i stop 5222000000 Crz
Frequency Result Limit Margin
(MH2z) (dBuv/m) (dBuv/m) (dB)
5150.00 48.96 74.00 25.04

Detector mode: Average

Polarity: Vertica

Scan Measurement Mocde

Ref 105.00 dBuv/m
1os.o0

< Final Data >

5.150000000 GH=
42.14 dBuy sm

Ba00

Ha.00

o000

S sudbiuy Gz
AZNTESR

FCC Partls.247 IPK]|

55.00

55,00

2500

2500

15.00

Meas. Start 5.075000000 GHz

Meas. Stop 5.22 5000000 GHz

Frequency
(MHz)

Result
(dBuv/m)

Limit
(dBuv/m)

Margin
(dB)

5150.00

42.14

54.00

11.86
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Detector mode: Pesk

Polarity: Horizontal

Scan Measurement Mode

Ref 105.00 dBuv,/m
ooooo

< Final Data >

5.150000000 GH=
53.57 dBuv /m

uuuuuuu

2
Goo Gh=

FCC Parcls.247 [PK]

55.00

55.00

zs.00

zs.00

15.00

s.00

Meas. Start 5.075000000 GHZ

Meas. Stop 5.2Z5000000 GHz

Frequency
(MHz)

Result
(dBuv/m)

Limit
(dBuv/m)

Margin
(dB)

5150.00

53.57

74.00

20.43

Detector mode: Average

Polarity: Horizontal

Scan Measurerment Mode

Ref 105.00 dBuV/m
ooooo

~ Final Data =

2500

s5.00

Fs.00

5.150000000 CH=
A8EFGE N e

FCC Parels. 24 1PK

=500

zs.00

zs.00

15 00

s.on

rMeas. start 5.0 /5000000 LHZ

rMeas. Stop 522 5000000 GHZ

Frequency
(MHz)

Result
(dBuVv/m)

Limit
(dBuV/m)

Margin
(dB)

5150.00

46.52

54.00

7.48

Page 37/99




nnnnnnnnnnnnn

Report Number : KSQ-FCC150205 FCCID : XQ8WLE200N5-23ESD
ICID : 11273A-WLE200N523ESD

Band Edges (draft 802.11n Standard-20 MHz Channel mode) / ANT 1+2
5240MHz
Detector mode: Pesk Polarity: Vertica

Scan Measurement Mode
. 5.3250000000 GH=
1o5.00 Ref 105.00 <dBuV /m <= Final Data == 47.95 <dBuV /r
R
oo cec par s oAz o
Mmoe. Start 5,21 0000600 GH= Meme o 500000060 Cr
Frequency Result Limit Margin
(MH2z) (dBuv/m) (dBuv/m) (dB)
5350.00 47.95 74.00 26.05

Detector mode: Average Polarity: Vertica

Scan Measurement Mode

5.350000000 GH.=
Jos.op REf_105.00 dBuv /m < Final Data > 41-34 dBuv /m

s.gpuditioy oz

Lso0

a0

Feo0 FCC Parcl5.247 [PKI]

65.00

sso00

2500

zs.00

15.00

Me=as. Start 5.210000000 GHz Meas. Stop 5.400000000 GH=z

Frequency Result Limit Margin
(MHz) (dBuVv/m) (dBuv/m) (dB)

5350.00 41.34 54.00 12.66
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Detector mode: Pesk

Polarity: Horizontal

Scan Measurement Modcle

Ref 105.00 dBuv./m
1os.00

< Final Data >

5.350000000 GH=
48.17 dBuv /m

Bao0

a0

00

::::::

uuuuuu

FCC Parcls.247 [PK]

65.00

ss.00

2500

2500

15.00

Meas. Start 5.210000000 GH=z

Meas. Stop 5.400000000 GHz

Frequency
(MHz)

Result
(dBuv/m)

Limit
(dBuv/m)

Margin
(dB)

5350.00

48.17

74.00

25.83

Detector mode: Average

Polarity: Horizontal

Scan Measurerment Mode

Ref 105.00 dBuV /m
105 oo

< Final Data >

2500

s5.00

7s5.00

nnnnnn

FCC Parels. 24 - 1PK

&5 oo

=5 00

45 oo

zs.00

2500

15 00

s.om

5.2 10000000 LHZ

mMeas. stop 5. 400000000 LHZ

Frequency
(MHz)

Result
(dBuVv/m)

Limit
(dBuV/m)

Margin
(dB)

5350.00

42.52

54.00

11.48
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Band Edges (draft 802.11n Wide-40 MHz Channel mode) / ANT 1+2

5190MHz
Detector mode: Peak

Polarity: Vertical

Scan Measurement Mode

Ref 105.00 dBuv /m
105.00

=z Final Data =

5.077000000 GH=
52,48 dBuv/m

ozzdoeion ch=
EE -
55.00

a5.00

75.00

ke
s.a1=odtidon ore
135S

FCC, Partl5.247 [PK]

s5.00

ss.00

45.00

=5.00

zs.00

1s.00

s.00

Meas. Start 5.075000000 GH=

z
13
&
n
[
)
T
n

225000000 GHz

Frequency
(MHz)

Result
(dBuv/m)

Limit
(dBuv/m)

5150.00

50.22

74.00

Detector mode: Average

Polarity: Vertica

Scan Measurement Modcle

Ref 105.00 dBuv/m
1os.00

< Final Data >

5.150000000 GH-
43.55 dBuv sm

Bao0

a0

00

s sud iy Gz
PES R ey

FCC Parcls.247 [PKI]

65.00

ss.00

2500

2500

15.00

Meas. Start 5.075000000 GHz

Meas. Stop 5.22 5000000 GHz

Frequency
(MHz)

Result
(dBuv/m)

Limit
(dBuv/m)

Margin
(dB)

5150.00

43.55

54.00

10.45
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Detector mode: Pesk

Polarity: Horizontal

Scan Measurement Mode

Ref 105.00 dBuv/m
1os.o0

< Final Data >

5.147500000 GH=
56.29 dBuv ./ m

Ba00

a0

00

FCC Parctls5.247 [PKI]

65.00

s5.00

2500

2500

15.00

Meas. Start 5.075000000 GHz

Meas. stop 5.22 5000000 GH=z

Frequency
(MHz)

Result
(dBuv/m)

Limit
(dBuv/m)

Margin
(dB)

5150.00

54.46

74.00

1954

Detector mode: Average

Polarity: Horizontal

Scan Measurerment Mode

Ref 105.00 dBuV /m
105 00

< Final Data >

o500

s5.00

F5.00

5.150000000 CH=
A8 B gEuN e

FCL Parels.2as 1K)

a5 oo

=5 00

as oo

zs.00

zs.00

15 00

s.0n

mMeas. start 5.0 /5000000 GHZ

Meas. Stop 5225000000 GHZ

Frequency
(MHz)

Result
(dBuVv/m)

Limit
(dBuV/m)

Margin
(dB)

5150.00

46.88

54.00

712
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Band Edges (draft 802.11n Wide-40 MHz Channel mode) / ANT 1+2
5230MHz
Detector mode: Pesk Polarity: Vertica

Scan Measurement Modle
7 5.350000000 CGH=
1o5.00 Ref 105.00 <dBuV /im =z Final Data > 47.78 dBuV /m
Rty
. rec paros.oaz e
Meme. Start | 5.210000600 GH= Mmae Stop 500600000 G
Frequency Result Limit Margin
(MH2z) (dBuv/m) (dBuv/m) (dB)
5350.00 47.78 74.00 26.22

Detector mode: Average Polarity: Vertica

Scan Measurement Mode

5.350000000 GH=
Jos 0o Ref105.00 dBuv /m = Final Data > 42.65 dBuv /m

Bs.00

#5000

500 FCC Partls.247 IPK]

55.00

55.00

3500

2500

15.00

Meas. Start 5.210000000 GHz Meas. Stop 5.400000000 GHz

Frequency Result Limit Margin
(MHz) (dBuVv/m) (dBuv/m) (dB)

5350.00 42.65 54 11.35

Page 42/99



nnnnnnnnnnnnn

Report Number : KSQ-FCC150205 FCCID : XQ8WLE200N5-23ESD
ICID : 11273A-WLE200N523ESD

Detector mode: Peak Polarity: Horizontal

Scan Measurement Mode
5.350000000 GH-
oS00 Ref 105.00 dBuv /m < Final Data > 49.96 dBuUuv /m
i e
roou rec pariszar e
Meas. Start =21 0000000 Gre e Stop | 400000000 Gz
Frequency Result Limit Margin
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5350.00 49.96 74.00 24.04

Detector mode: Average Polarity: Horizontal

Scan Measurerment Mode

. GHz
165 oo Ref  105.00 dBUV /m < Final Data > 4265 dBuv /m

2500

s5.00

7s5.00 FCC Parels. 24 - 1PK

&5 oo

=5 00

45 oo

zs.00

2500

15 00

s.om

rMeas. start 5.2 10000000 LHZ Meas. Stop 5. 400000000 LHZ

Frequency Result Limit Margin
(MHz) (dBuv/m) (dBuv/m) (dB)

5350.00 42.65 54 1135
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7.4. Power Spectral Density Measurement

LIMIT

According to §15.407(a),

For the band 5.15-5.25 GHz, the maximum power spectral density shall not exceed 17dBmin any 1IMHz band.

For the band 5.25-5.35 GHz and 5.47-5.725 GHz, the maximum power spectrd density shal not exceed 11dBm in any
1MHz band.

If transmitting antennas of directiona gain greater than 6dBi are used, both the maximum transmit power and the maximum
power spectral density shdl be reduced by the amount in dB that the directiond gain of the antenna exceeds 6dBi.

Test Configuration

Spectrum
EUT »| Analyzer

TEST PROCEDURE
1. Thetesting follows Method SA-2 of FCC KDB 789033 D02 General UNII Test Procedures New Rules vO1.
- Measure the duty cycle.
- Set span to encompass the entire emission bandwidth (EBW) of the signal.
- Set RBW =1 MHz.
- Set VBW = 3MHz
- Number of pointsin sweep = 2 Span/ RBW.
- Sweep time = auto.
- Detector = RMS
- Trace average at least 100 traces in power averaging mode.
- Add 10 log(1/x), where X isthe duty cycle, to the measured power in order to compute the average power during the
actua transmission times. For example, add 10 10g(1/0.25) = 6 dB if the duty cycleis 25 percent.
2. The RF output of EUT was connected to the spectrum analyzer by alow loss cable.
3. Each plot has dready offset with cable loss, and attenuator oss. Measure the PPSD and record it.

TEST RESULTS
No non-compliance noted
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Ted Data
Test mode: |EEE 802.11amode/ ANT 1
5150~5250MHz
Frequency Duty factor Average PSD Average PSD Limit
Channd (MH2) (dB) (dBMMH2) (dBm) Result
Low 5180 0.18 1.55 17.00 PASS
Mid 5220 0.18 1.50 17.00 PASS
High 5240 0.18 1.12 17.00 PASS
Test mode: |EEE 802.11amode/ ANT 2
5150~5250MHz
Frequency Duty factor Average PSD Average PSD Limit
Channd (MH2) (dB) (dBMMH?) (dBm) Result
Low 5180 0.26 2.78 17.00 PASS
Mid 5220 0.26 3.07 17.00 PASS
High 5240 0.26 2.14 17.00 PASS
Test mode: |EEE 802.11amode/ ANT 1+2
5150~5250MHz
Frequency Duty factor Average PSD Average PSD Limit
Channd (MH2) (dB) (BMMH?) (dBm) Result
Low 5180 0.17 841 17.00 PASS
Mid 5220 0.17 7.88 17.00 PASS
High 5240 0.17 7.31 17.00 PASS
Test mode: draft 802.11n Standard-20 MHz Channdl mode/ ANT 1
5150~5250MHz
Frequency Duty factor Average PSD Average PSD Limit
Channd (MH2) (dB) (dBMMH2) (dBm) Result
Low 5180 0.19 0.71 17.00 PASS
Mid 5220 0.19 0.53 17.00 PASS
High 5240 0.19 0.46 17.00 PASS
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Test mode: draft 802.11n Standard-20 MHz Channdl mode/ ANT 2

5150~5250MHz
Frequency Duty factor Average PSD Average PSD Limit
Chennel (MH2) (dB) (dBM/MH?2) (dBm) Result
Low 5180 0.21 3.18 17.00 PASS
Mid 5220 0.21 2.19 17.00 PASS
High 5240 0.21 1.68 17.00 PASS

Test mode: draft 802.11n Standard-20 MHz Channel mode/ ANT 1+2

5150~5250MHz
Frequency Duty factor Average PSD Average PSD Limit
Chennd (MH2) (dB) (dBM/MH?2) (dBm) Result
Low 5180 0.34 6.48 17.00 PASS
Mid 5220 0.34 5.78 17.00 PASS
High 5240 0.34 5.78 17.00 PASS

Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 1

5150~5250MHz
Frequency Duty factor Average PSD Average PSD Limit
Channd (MH2) (c®) (dBmMH?) (cBm) Reat
Low 5190 0.34 -1.89 17.00 PASS
High 5230 0.34 173 17.00 PASS

Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 2

5150~5250MHz
Frequency Duty factor Average PSD Average PSD Limit
Channd (MH2) (®) (dBmMH?) (cBm) Reat
Low 5190 0.35 0.05 17.00 PASS
High 5230 0.35 -1.34 17.00 PASS
Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 1+2
5150~5250MHz
Frequency Duty factor Average PSD Average PSD Limit
Channd (MH2) (@B) (dBmMHz) (dBm) Result
Low 5190 0.56 344 17.00 PASS
High 5230 0.56 2.65 17.00 PASS
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Test Flot

| EEE 802.11a mode/ANT 1
5150~5250MHz

CH Low

Atten 28 JdB

1
b
5,_ﬁ-‘!m-1'-Pi-"F-J'hf-;f‘»hxh'f"‘-ﬂ"r“‘*\‘i‘i"'“‘f'*“"ul
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Atten 28 JdB
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Atten 28 JdB
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| EEE 802.11a mode/ANT 1+2
5150~5250MHz
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Atten 38 dB

r 5.2489 88 GHz
EH 1 MH= #YBH

draft 802.11n Standard-20 MHz Channel mode/ ANT 1
5150~5250MHz
CH Low

Atten 28 dB

vswp |5.184150000 GHz
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draft 802.11n Standard-20 MHz Channel mode/ ANT 2
5150~5250MHz
CH Low

- 5.186 88 GHz
BH 1 MH= #WEBH 3 MH=

Atten 28 dB

i

‘F ﬂﬁmhh‘-%'qﬁq'.waw.h foe L‘-ﬁ&lﬁ#ﬁ:‘-“h““ﬁ,ﬁ'

. '1"

g

5.224100000 GH=
2.19 dBm

#YBH 3 MH=

Page 53/99



Report Number : KSQ-FCC150205 FCCID : XQ8WLE200N5-23ESD
ICID : 11273A-WLE200N523ESD
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7.5. Peak Excursion

LIMIT

According to §15.407(8)(6), the ratio of the pesk excursion of the modulation envelope (messured using a pesk hold
function) to the maximum conducted output power (measured as specified above) shal not exceed 13 dB acrossany 1 MHz
bandwidth or the emission bandwidth whichever isless.

Test Configuration

Spectrum
Analyzer

EUT

TEST PROCEDURE
The test is performed in accordance with <FCC Public Notice: APPENDIX A Guidelines for Assessing Unlicensed
National Information Infrastructure (U-NII) Devices> — Part 15, Subpart E, August 2002.

1. Placethe EUT on thetable and st it in transmitting mode.

2. Remove the antenna from the EUT and then connect alow loss RF cable from the antenna port to spectrum.

3. Trace A pesk detector, Set RBW =1MHz, VBW = 3MHz, Span >26dB bandwidth, Max. hold.

4. DetaMark trace A Maximum frequency and trace B same frequency.

5. Repesat the above procedure until measurements for al frequencies were complete.

TEST RESULTS
No non-compliance noted
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Test Data
Test mode: |EEE 802.11a mode/ANT 1
5150~5250MHz
Frequency Peak Excursion Limit
Channédl (MH2) (dB) (dB) Result
Low 5180 444 13.00 PASS
Mid 5220 4.07 13.00 PASS
High 5240 159 13.00 PASS
Test mode: |EEE 802.11a mode/ANT 2
5150~5250MHz
Frequency Peak Excursion Limit
Channel (MH2) (dB) (dB) Result
Low 5180 144 13.00 PASS
Mid 5220 251 13.00 PASS
High 5240 2.80 13.00 PASS
Test mode: |EEE 802.11amode/ANT 1+2
5150~5250MHz
Frequency Peak Excursion Limit
Channel (MH2) (dB) (dB) Result
Low 5180 2.58 13.00 PASS
Mid 5220 3.02 13.00 PASS
High 5240 2.86 13.00 PASS
Test mode: draft 802.11n Standard-20 MHz Channel mode/ ANT 1
5150~5250MHz
Frequency Pesk Excursion Limit
Channdl (MH2) (dB) (dB) Result
Low 5180 4.27 13.00 PASS
Mid 5220 2.97 13.00 PASS
High 5240 4.59 13.00 PASS
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Test mode: draft 802.11n Standard-20 MHz Channdl mode/ ANT 2

5150~5250MHz
Frequency Pesk Excursion Limit
Channel (MH2) (dB) (dB) Result
Low 5180 3.59 13.00 PASS
Mid 5220 1.64 13.00 PASS
High 5240 2.89 13.00 PASS
Test mode: draft 802.11n Standard-20 MHz Channel mode/ ANT 1+2
5150~5250MHz
Frequency Peak Excursion Limit
Channel (MH2) (dB) (dB) Result
Low 5180 314 13.00 PASS
Mid 5220 4.68 13.00 PASS
High 5240 1.13 13.00 PASS
Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 1
5150~5250MHz
Frequency Peak Excursion Limit
Channédl (MH2) (dB) (dB) Result
Low 5190 433 13.00 PASS
High 5230 1.06 13.00 PASS
Test mode: draft 802.11n Wide-40 MHz Channel mode/ ANT 2
5150~5250MHz
Frequency Peak Excursion Limit
Channédl (MH2) (dB) (dB) Result
Low 5190 1.93 13.00 PASS
High 5230 1.32 13.00 PASS
Test mode: draft 802.11n Wide-40 MHz Channdl mode/ ANT 1+2
5150~5250MHz
Frequency Pesk Excursion Limit
Channédl (MH2) (dB) (dB) Result
Low 5190 3.95 13.00 PASS
High 5230 1.06 13.00 PASS
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Test Plots
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| EEE 802.11a mode/ANT 1+2
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7.6. Radiated Undesirable Emission

LIMIT
Radiated emissionsfrom 9 kHz to 25 GHz were measured according to the methods definesin ANSI C63.4-2009. TheEUT
was placed, 0.8 meter above the ground plane, as shown in section 5.6.3. The interface cables and equi pment positionswere
varied within limits of reasonable applications to determine the positions producing maximum radiated emissions
1. According to §15.209(a), except as provided € sewherein this Subpart, the emissionsfrom an intentional rediator shdll
not exceed the field strength levels specified in the following table:

FREQUENCIES FELD STRENGTH MEASUREMENT DISTANCE
(MHz) (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

Remark: Except as provided in paragraph (g), fundamental emissionsfrom intentional radiators operating under this Section shall
not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within
these frequency bandsis permitted under other sections of this Part, e.g., Sections 15.231 and 15.241.

2. Inthe emission table above, the tighter limit applies at the band edges.

Frequency Fidd Strength Fed Strength
(MHz) (nV/mat 3-meter) (dBuV/m at 3-meter)
30-88 100 40
88-216 150 435

216-960 200 46

Above 960 500 54

Page 74/99



nnnnnnnnnnnnn

FCCID : XQ8WLE200N5-23ESD
ICID : 11273A-WLE200N523ESD

Test Configuration

Below 30MHz
i Antenna
: o~ tower
|
!.unu-.’. 3m .i..i ------------- } LGGP antenna
EUT ~
4m 1
‘/ Spectrum /
A - ol | Eeceiver
( i' E v | N
Tumntable 2m | 1m \
? E 1? Pre-amp I:I % E
I 1 1 1
IS
Eeference ground plane
Beow 1 GHz
Anfenna
”~ Tower
----- o S 1R S— Bi-log
EUT L antenna
‘\ 4m /
Spectrum
A EESETE=sT . | analyzer
l ’ i l« e 'l,
Turmntable
t].im Im \ |_| ==
i T (o] =
! | | ]
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Above 1 GHz

| e—

‘ Antenna

~ tower

b 3m {l___ ..... ! — Hom

EUT . antenna
_\ 4m
[ o Spectrum
A — i \ analyzer
| I i — N

v [ |
Turntable 0.8m 1m —3—
T T ~1 Pre-amp | Jﬁ::‘
1 | 1 |
TEST PROCEDURE

1. The EUT is placed on aturntable, which is 0.8m above ground plane.
2. Theturntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3. EUT isset 3m away from the receiving antenna, which is varied from 1m to 4m to find out the highest emissions.
4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
5. And aso, each emission was to be maximized by changing the polarization of receiving antenna both horizonta and
vertica.
6. Set the spectrum analyzer in the following setting as:
Beow 1GHz:
RBW=100kHz / VBW=300kHz / Sweep=AUTO
Above 1GHz
(8 PEAK: RBW=VBW=1MHz / Sneep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO
7. Repeat above procedures until the measurements for al frequencies are complete.
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TEST RESULTS
Test mode: ANT 1
30 MHz ~1 GHz
Frequency Detect églt Reading C(l):rzrg:;t)iron Result Limit Margin
(MHz) Mode (H N) (dBuwv) (dB/m) (dBuv/m) (dBuv/m) (dB)
78.31 PK Vv 1551 9.90 25.41 40.00 14.59
163.46 PK V 9.18 15.23 24.41 4350 19.09
271.46 PK Y, 15.38 1558 30.96 46.00 15.04
500.02 PK Vv 13.02 22.25 35.27 46.00 10.73
624.36 PK vV 7.68 2541 33.09 46.00 1291
801.52 PK Vv 6.50 28.74 35.24 46.00 10.76
40.42 PK H 17.87 12.63 305 40.00 9.50
163.46 PK H 12.52 15.23 27.75 43.50 15.75
240.2 PK H 14.94 14.11 29.05 46.00 16.95
380.18 PK H 12.06 19.04 311 46.00 14.90
500.02 PK H 14.92 22.25 37.17 46.00 8.83
816.56 PK H 6.25 28.97 35.22 46.00 10.78
1GHz~40GHz
Frequency Detect Polarizetion | Reading Clzioa::rt%? Argp;irf]ier Result Limit Margin
(MH2) Mode (V/H) (dBuv) (dB/m) (dB) (dBuv/m) | (dBuV/m) (dB)
1599.00 PK Y, 41.26 29.96 26.54 44.68 74.00 20.32
AV Y 34.77 29.96 26.54 38.19 54.00 1581
398,00 PK Y, 38.53 34.59 25.80 47.32 74.00 26.68
AV Y 3111 34.59 25.80 39.90 54.00 14.10
2498.50 PK Y, 42,14 34.30 25.70 50.74 74.00 23.26
AV Y 40.58 34.30 25.70 49.18 54.00 4.82
1598.00 PK H 46.20 29.96 26.54 49.62 74.00 24.38
AV H 38.58 29.96 26.54 42.00 54.00 12.00
249850 PK H 40.33 34.30 25.70 48.93 74.00 25.07
AV H 38.31 34.30 25.70 46.91 54.00 7.09
3000.00 PK H 35.86 3451 25.14 45.23 74.00 28.77
AV H 33.58 3451 25.14 42.95 54.00 11.05
Remark:

1. Margin (dB) = Remark result (dBuV/m) — Average limit (dBuv/m).
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Test mode: ANT 2

30MHz ~1GHz
Frequency Detect 'gglt Reading Ctl):rg:gron Result Limit Margin
(MHz) Mode H N) (dBuv) (dB/m) (dBuVv/m) (dBuV/m) (dB)
77.01 PK \Y, 15.74 10.10 25.84 40.00 14.16
98.68 PK \Y, 14.91 10.94 25.85 4350 17.65
163.46 PK Y, 92.04 15.23 24.27 4350 19.23
272.06 PK Y, 16.05 15.61 31.66 46.00 14.34
500.02 PK Y, 11.92 22.25 34.17 46.00 11.83
801.52 PK \Y, 6.38 28.74 35.12 46.00 10.88
40.07 PK H 16.87 12.59 29.46 40.00 10.54
78.31 PK H 15.87 9.90 25.77 40.00 14.23
163.46 PK H 10.89 15.23 26.12 4350 17.38
324.28 PK H 12.45 17.40 29.85 46.00 16.15
500.02 PK H 14.22 22.25 36.47 46.00 9.53
799.51 PK H 5.95 28.70 34.65 46.00 11.35
1GHz~40GHz
Frequency Detect Polarization | Reading ?:Oagt%? Argp;i:]ier Result Limit Margin
(MH2) Mode (V/H) (dBuv) (dB/m) (dB) (dBuv/m) | (dBuV/m) (dB)
1598.50 PK Y 40.70 29.96 26.54 44.12 74.00 20.88
AV Y 27.03 29.96 26.54 30.45 54.00 23.55
PK Y 41.94 34.30 25.70 50.54 74.00 23.46
249800 AV Y 40.39 34.30 25.70 48.99 54.00 5.01
4996.00 PK Y 27.78 40.13 23.50 4441 74.00 29.59
AV Y 2313 40.13 2350 39.76 54.00 14.24
1590.50 PK H 45.69 29.96 26.54 49.11 74.00 24.89
AV H 38.79 29.96 26.54 4221 54.00 11.79
2499.00 PK H 40.73 34.30 25.70 49.33 74.00 24.67
AV H 37.85 34.30 25.70 46.45 54.00 7.55
PK H 3119 40.13 2350 47.82 74.00 26.18
4928.00
AV H 25.24 40.13 23.50 41.87 54.00 12.13
Remark:

1. Margin (dB) = Remark result (dBuVv/m) — Average limit (dBuv/m).
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Test mode: ANT 1+2

30MHz ~1GHz
Frequency Detect 'gglt Reading Ctl):rg:gron Result Limit Margin
(MHz) Mode H N) (dBuv) (dB/m) (dBuVv/m) (dBuV/m) (dB)
75.12 PK \Y, 1541 10.40 25.81 40.00 14.19
163.46 PK \Y, 9.44 15.23 24.67 40.00 15.33
272.06 PK Y, 16.30 15.61 3191 4350 11.59
432.28 PK Y, 12.73 20.51 33.24 46.00 12.76
542.89 PK \Y, 11.66 2352 35.18 46.00 10.82
801.52 PK \Y, 5.08 28.74 33.82 46.00 12.18
43.03 PK H 16.62 12.85 29.47 40.00 10.53
77.01 PK H 1594 10.10 26.04 40.00 13.96
163.46 PK H 1147 15.23 26.7 4350 16.80
240.2 PK H 12.62 14.11 26.73 46.00 19.27
500.02 PK H 13.95 22.25 36.2 46.00 9.80
799.51 PK H 6.72 28.70 35.42 46.00 10.58
1GHz~40GHz
Frequency Detect Polarization | Reading ?:Oagt%? Argp;i:]ier Result Limit Margin
(MH2) Mode (V/H) (dBuv) (dB/m) (dB) (dBuv/m) | (dBuV/m) (dB)
1590.00 PK Y 41.98 29.96 26.54 45.40 74.00 28.60
AV Y 35.37 29.96 26.54 38.79 54.00 15.21
PK Y 41.97 34.30 25.70 50.57 74.00 2343
249850 AV Y 40.23 34.30 25.70 48.83 54.00 5.17
4998.00 PK Y 27.32 40.13 2350 43.95 74.00 30.05
AV Y 22,57 40.13 2350 39.20 54.00 14.80
PK H 4571 30.16 26.50 49.37 74.00 24.63
160000 AV H 38.81 30.16 26.50 4247 54.00 11.53
2498.00 PK H 39.39 34.30 25.70 47.99 74.00 26.01
AV H 37.64 34.30 25.70 46.24 54.00 7.76
491550 PK H 28.41 40.13 2350 45.04 74.00 28.96
AV H 22.07 40.13 2350 38.70 54.00 15.30
Remark:

1 Margin (dB) = Remark result (dBuV/m) — Average limit (dBuv/m).
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7.7. Conducted Undesirable Emission

LIMIT

According to 15.407(b),

(2) For transmitters operating in the 5.15-5.25 GHz band: al emissions outside of the 5.15-5.35 GHz band shall not exceed
an EIRP of -27 dBm/MHz.

(2) For transmitters operating inthe 5.25-5.35 GHz band: al emissions outside of the 5.15-5.35 GHz band shall not exceed
an EIRP of -27 dBm/MHz. Devicesoperating in the 5.25-5.35 GHz band that generate emissionsinthe5.15-5.25 GHz
band must meet al applicable technical requirements for operation in the 5.15-5.25 GHz band (including indoor use)
or aternatively meet an out-of-band emission EIRP limit of -27 dBm/MHz in the 5.15-5.25 GHz band.

(3) For transmitters operating in the 5.47-5.725 GHz band: al emissions outside of the 5.47-5.725 GHz band shal not
exceed an EIRP of -27 dBnVYMHz.

The provisions of §15.205 apply to intentiona radiators operating under this section.

Test Configuration

Spectrum

EUT ®  Analyzer

TEST PROCEDURE
Conducted RF measurements of the transmitter output were made to confirm that the EUT antenna port conducted

emissions meet the specified limit and to identify any spurious signals that require further investigation or measurements
on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to 1 MHz. The video
bandwidth is set to 1 MHz. Peak detection measurements are compared to the average EIRP limit, adjusted for the
maximum antenna gain. If necessary, additional average detection measurements are made.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the lowest, middle, and highest
channels.

TEST RESULTS
No non-compliance noted
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7.8. Power line Conducted Emissions

LIMIT

According to §15.207(a), except as shown in paragraphs (b) and (c) of this section, for an intentiona radiator that 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 shal not exceed the limits in the
following table, as measured using a 50 pH/50 ohms line impedance stabilization network (LISN). Compliance with the
provisionsof thisparagraph shall be based on the measurement of the radio frequency voltage between each power lineand
ground at the power termind. The lower limit gpplies a the boundary between the frequency ranges.

Limits
Frequency Range (dBuV)
(MH2)
Quasi-pesk Average
0.15t00.50 66 to 56* 56 to 46*
0.50t05 56 46
5t030 60 50

* Decreases with the logarithm of the frequency.

TEST CONFIGURATION
See test photographs attached in Appendix 1 for the actual connections between EUT and support equipment.

TEST PROCEDURE
1. The EUT was placed on atable, which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until al frequency measured were complete.

TEST RESULTS
Theinitia step in collecting conducted datais a spectrum anayzer peak scan of the measurement range.
Significant pesks are then marked as shown on the following data page, and these signals are then quasi-peaked.
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Correction Factor Quasi-Peak Average
Frequency Line

(MHz) LISN Cable Limit Reading Result Limit | Reading | Result
[dBuV] [dBuV] [dBuV] [dBuV] | [dBuV] | [dBuV]

0.16 9.63 0.62 N 65.57 5141 5141 55.57 39.55 39.55
0.16 9.61 0.61 H 65.36 52.17 52.17 55.36 39.82 39.82
0.40 9.64 0.60 N 57.81 37.34 37.34 47.81 3245 32.45
0.46 9.64 0.58 H 56.73 36.59 36.59 46.73 3251 3251
0.75 9.64 0.58 N 56.00 31.70 31.70 46.00 26.92 26.92
131 9.65 0.59 H 56.00 34.28 34.28 46.00 2931 2931
1.60 9.66 0.59 N 56.00 A4 34.34 46.00 29.17 29.17
241 9.73 0.65 N 56.00 28.53 2853 46.00 21.33 21.33
337 9.69 0.61 H 56.00 27.33 27.33 46.00 22.76 22.76
515 9.72 0.64 H 60.00 2757 2757 50.00 21.96 21.96
5.20 9.76 0.64 N 60.00 27.96 27.96 50.00 21.65 21.65
24.05 10.88 119 H 60.00 28.73 28.73 50.00 17.50 17.50

Margin (dB) = Limit — Emission Level
[Emission Level = Measured Vaue + CF + CL]
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7.9. Frequency Stability
Limit
Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emissonis
maintai ned within the band of operation under al conditions of normal operation as specified inthe user’s
manual.

Test Configuration

Temperature & Humidity
Chamber
Spectrum
Anayzer EUT
Test Procedures

1. The EUT isingalled in an environment test chamber with external power source.

2. Set the chamber to operate at 50 centigrade and external power source to output a nomina voltage of EUT.
3. A aufficient stabilization period at each temperature is used prior to each frequency measurement.

4, When temperature is stabled, measure the frequency stability.

5. Thetest shall be performed under -20 to 50 centigrade and nomina voltage.
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Test Data
Frequency: .
5262q0 MI(-:y|z Frequency Drift (ppm)

Temperature (C) 0 minute 5 minutes 10 minutes
T50 C Vnom -2.44 -2.59 -2.44
T 40 C Vnom -8.37 -5.89 -5.99
T30 C Vnom -4.66 -4.14 -3.95
T20 C Vnom -6.28 -6.33 -6.20
T 10 C Vnom 0.49 0.66 0.46
T0C Vnom 0.70 0.68 0.67
T-10 C Vnom 121 126 122
T-20C Vnom 170 1.69 171

Vnom [Vdc]: 3.3
Tmax [°C]: 50 Tmin[°C]: -20
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8. Radio Frequency Exposure Procedures

LIMIT
According to 815.247(i) and § 1.1307(b)(2) , systems operating under the provisions of this section shall be operated in
amanner that ensures that the public is not exposed to radio frequency energy levels in excess of the Commission's
guidelines.

KDB 447498 DO1: Approximate SAR test exclusion power thresholds at selected frequencies and test separation
disances areillustrated in the following table:

MHz 5 10 15 20 25 mm
150 39 77 116 155 194

300 27 55 82 110 137

450 22 45 67 89 112

835 16 3 49 66 82

900 16 32 47 63 79 SAR Test
1500 12 24 37 49 61 Exclusion
1900 11 2 33 44 54 Threshold
2450 10 19 29 38 48 (mw)
3600 8 16 24 32 40

5200 7 13 20 26 33

5400 6 13 19 26 32

5800 6 12 19 25 31

The 1-g and 10-g SAR test exclusion thresholdsfor 100 MHz to 6 GHz at test separation distances < 50 mm are determined
by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] - [\f(GHZ)] < 3.0for 1-g
SAR and < 7.5 for 10-g extremity SAR, where

* f(GHz) isthe RF channd transmit frequency in GHz

* Power and distance are rounded to the nearest mW and mm before calculation

* Theresult is rounded to one decima place for comparison
The test exclusions are gpplicable only when the minimum test separation distance is < 50 mm and for transmission
frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is <5 mm, adistance of 5mmis
applied to determine SAR test exclusion.

Maximum Measured Transmitter Power:

TEST Mode Max mgzm;\ducted Max An(';el?na Gan Numeric antennagain
(dBm) (W) (dBi) (mW)
ANT 1 0.51 113 4.96 3.13
ANT 2 2.65 184 4.96 3.13
ANT 1+2 7.54 5.68 7.97 6.27

[(max. power of channe!, including tune-up tolerance, mMW)/(min. test separation distance, mm)] - [f(GHz)] = 5.68/25*+/
5.180=0.517 < 3.0

Threshold at which no SAR required is48mwW and < 3.0for 1-g SAR, Separation distanceis 25mm. Conclusion: The SAR
measurement is exempt.
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APPENDIX
1. EUT photo
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