FCC ID: 2APUQK1412W

FCC PART 15E TEST REPORT FOR CERTIFICATION
On Behalf of

Hunan Greatwall Computer System Co.,Ltd
onn. Laptop
Model Number: 100003497

FCC ID: 2APUQK1412W

Prepared for: Hunan Greatwall Computer System Co.,Ltd
Hu'nan Greatwall Industrial Park,Xiangyun Middle Rd.,Tianyuan Dist.
Zhuzhou, Hu'nan,China

Prepared By: EST Technology Co., Ltd.
Chilingxiang, Qishantou, Santun, Houjie, Dongguan, Guangdong, China
Tel: 86-769-83081888-808

Report Number: ESTE-R1907063
Date of Test: Jun. 29~Jul. 26, 2019
Date of Report: Jul. 27,2019

EST Technology Co.,Ltd Report No. ESTE-R1907063 Page 1 of 126



FCC ID: 2APUQK1412W

TABLE OF CONTENTS
Description Page

TEST REPORT VERIFICATION. .....ctttiuittteeaiitteeenitteesssitteeessueteesssasseeessssseessssseeessnssseesssnssseesssnsseeessnsseessnnssees 3
1.  GENERAL INFORMATION ......cccctttiitieenuteeeniteeetteeeneseessseesssseessseeessseeesssesassseeansseessssessnssesssssessseessnnes 5
1.1.  Description 0f Device (EUT) ....ccoiiviiiiieiieiiecie et eteeteest et seesaesveeveesveetaesse e saessnesssesssesssessneans 5

1.2.  The antenna information for EUT ............cooiiiiiiiiii e e 6

2. SUMMARY OF TEST ..ttttiiiuttteeeiiteeeesiitteeesatseeesssssseeesasseeesaassseessssssssesssnsseeesssssseessssssseesssssseesssnssseees 7
2.1, SumMMAry Of t€St TESUIL.....cviiiiiiieiieicciect ettt ae e e e et e e e e taesebestbeesbeesseessaesssesseesssensnas 7

2.2, TESEFACIILIES ..vviieuvieeeiie ettt ettt et e e et e e et e et e e etaeeeteeeeaaeeeaaeeeateeeeneeeeaneeennes 8

2.3.  Measurement uncertainty for EST Technology Co., Ltd. ......ccccvvviiiiiiiiinieieeciecreere e 9

2.4, Assistant equIpMENt USEA fOT TEST....ccuiiiiiciiiiieirieriecee et ete et e estaesreesbeesreesbeessesaesenas 9

2.5, BIOCK DIQZIAM .....oecviiiiiieiieiieciecie ettt st te et e s ae s b e esbeessaessaessaessaeasseasseessaesseesssesssesnas 9

2.0, TESEIMOME ...ttt e et e e et e et e e e ete e e etaeeeaeeereeeeteeeereeans 10

2.7, CRANNEL LISt ..oeviiieiiceee et ettt e e et e e et e e et e e aa e e etee e taeeeareeeetaeeeneeans 12

2.8.  Power Setting 0f TeSt SOTtWAIE .......cciiiiiiiiiicieceeeeeeee et eb e e e ere e 13

2.9.  Duty Cycle of TeSt SIZNAl...c.cccciiiiiiiiiiieieiesie ettt ettt b e b e e sbeebeesseestaesrbeesbesssessseanns 14
2.10. Test EQUIPMENT LISt ..icviiiiiiiiieiieiiecieeie ettt et e st e v e ereesteesteesesessbessseesseessaeseesssesssesssenssesssennns 18

3. 6DB BANDWIDTH &26DB BANDWIDTH & 99% OCCUPIED BANDWIDTH.......cccovcvieeeeniieeeenieeennnn 20
Bl LMt ettt ettt e et e e tb e e e e e ba e e e e abeeeeaatbeaeeaatbaeeeatbaeeeatbaeeeaataeeeeantreeeeannees 20

TR N A 1< 1 1 SRR 20

3.3, Spectrum ANALYZEr SETNG........vcccverrieiieieitiesieereeseeereereereebeete e taesesesssessseesseesseesseesssesssessseesns 20

3.4, TSt PIOCEAUIE ... .eeiiieiiiie e e e et e e et e e e atb e e e e atbeeeeeaabeeesnsreeeennnes 21

3.5, TESE RESUIL ..o ettt et e e et e e e et e et e et e e taeeereeeetaeeereeans 22

3.0, TESTRESUIL ..o ettt e e et e e et e e e et e e et e e e e e e e e eetaeeereeens 24

4. MAXIMUM CONDUCTED OUTPUT POWER ......coiiiiiiiiiiiiiiiieeeiiieeeeniieeeesiieeeessieeeeesnnaeeessnnaeeeennns 36
o R 5 1' 11| U USROS 36

R <] A 1< 10| o USSP PUUIUURURUP 36

4.3, TSt PIOCEAUIE ... ..viiiieiieiie ettt e ettt e e e et e e e e et e e e e ate e e e eeateeeeetteeeeetreeeeensees 36

G4, TESERESUIL....ooiiiiiiii ettt e et e e e ettt e e e et e e e e e tae e e e e tte e e eetreaeeeanaes 37

5. PEAK POWER SPECTRAL DENSITY ....ccoiiiiiiiiiiiiieeeeeeeeiiiieeeeeeeeeeeeetitteeeeeeeeeeennsseeeeeeeeeesensnsseeeaaaeens 39
LT B 5 1 ¥ | SRR 39

TN T A <1111 o PRSI 39

5.3, Spectrum ANALYZEr SEHING.......cc.viiciieiiiieeiie e eetee ettt et e eteesveeetaeestbeeebeeesaseesssesensseessseeennes 39

5.4, TeSt PrOCEAUIE .. ..ottt e e ettt e e ettt e e e e ata e e e e aaaeeeentteeeeeseeeean 39

5.5, TSt RESULIL .. ettt e e e e e et e e e e et e e e eetaeeeeeaaeeeeensaeeeeeareeean 40

6. UNWANTED EMISSIONS AND BAND EDGE .....ccuvtiiiiiiiiieieiiiee ettt evree e e eiaeee s 50
L3 N 111 ¥ 1 USROS 50

0.2, ST SEIUP ..uvvieeiiieiieeetie ettt ettt e et e et e e s tteestaeestbeeesbaeesbeeassaeesssaesssaeasssaeasseeesseeassaanssaeasseensseeans 51

6.3.  Spectrum ANALYZET SN, .....ccccuiiiiiieeiieecieeetee ettt eree et eeeteeestaeesbeeeebeessbeeessaeessseessseeessseenns 52

6.4, TSt PrOCEAUIE .....eoiiiiiiiie e e e ettt e e e et e e e et e e e e etae e e eetteeeeeabreeeeenses 53

0.5, TSt RESUIL...eiiiiieiii e ettt e et e e et e e e et e e e e abaeeeeettaeeeeeataeaeeentreeeeensees 54

7. FREQUENCY STABILITY ..cooiiiiiiiiiiiie e 98
2 U 13+ ¥ 1 RSSO 98

T.2. ST SEIUP .ttt ettt ettt ettt ettt e ettt e s et e et e e bt e e e bt e e sh bt e sa bt e e bt e e s bt e e bt e e e abeenateesbaeenabeeea 98

7.3, Spectrum ANALYZEr SETHNE......c.eeiiiiiieiieie ettt ettt ettt ettt sa e st eeteete e teesbeesseesneesaseenee 98

TA, TESE PTOCEAUIE ..o e e e et e e et e e e eetae e e eeareeeeeareeeeennnes 99

EST Technology Co.,Ltd Report No. ESTE-R1907063 Page 2 of 126



FCC ID: 2APUQK1412W

10.
11.

7 T Nt A T U OO PR 100
AC POWER LINE CONDUCTED EMISSIONS ......cutiiiiiiiiiieeeeiiee e ettt ettt e e itae e e e avaee e e 104
Bl LMt oottt e ettt e e e et e e e e b b e e e e tba e e e e eabae e e e atbeeeeaabeeeeaattaeeeabaeaeannrreaeaanrres 104
TN Tt <1 1 11 o R PSRUPSRTR 104
8.3,  Spectrum ANALYZET SEHNG.....c..ccivieiieeiiieitierierie ettt et esteesteestaessbeesseesseesseesseesssesssesssesseessenns 104
I S T A o (e Yo Te 10 (OO 104
I T TS A 2 E1 1 L TR RRR 105
ANTENNA REQUIREMENTS ... .otiiititttiee et eeeeitettieeeeeeeeetteaaeeeeeseeetsaaaaeeeseeetsesannseeeeeresrrnnnanns 109
0.1, LMt ettt ettt e e e et e e e et e e e e et e e e e eataee e etbaeeeaataea e e ntaeaeaataaaeeetaeaeaannres 109
0.2, TESE RESUIL..eeiiiieiiiei ittt e e ettt e e et e e s ettt e e e et e e s e ennreeeseraaeeesetaeeesennees 109
TEST SETUP PHOTO ......cuiiiiiiiieee ettt eeett et e e e e e eettar e e e e e e senttaaasaaaaesesnasssaseaaaaeesansssenens 110
PHOTO EUT ...ttt et e et e e e et e e e e tae e e e eeateeeeeeneeas 113

EST Technology Co.,Ltd Report No. ESTE-R1907063 Page 3 of 126



FCC ID: 2APUQK1412W

EST Technology Co., Ltd.

Applicant: Hunan Greatwall Computer System Co.,Ltd

Address: Hu'nan Greatwall Industrial Park,Xiangyun Middle Rd.,
Tianyuan Dist. Zhuzhou, Hu'nan,China

Manufacturer: Hunan Greatwall Computer System Co.,Ltd

Address: Hu'nan Greatwall Industrial Park,Xiangyun Middle Rd.,
Tianyuan Dist. Zhuzhou, Hu'nan,China

E.U.T: onn. Laptop

Model Number: 100003497

Power Supply: DC 20V From Adapter Input AC100-240V~50/60Hz

Trade Name: onn. Serial No.: ===

Date of Receipt: Jun. 29, 2019 Date of Test:  Jun. 29~Jul. 26, 2019
FCC Part 15 Subpart E 15.407

Test Specification: ANSI C63.10:2013

Hee *  FCCKDB 789033 D02 General UNII Test Procedures New Rules v02r01

FCC KDB 662911 D01 Multiple Transmitter Output v02r01
The device described above is tested by EST Technology Co., Ltd. The

Test Result: measurement results were contained in this test report and EST Technology Co.,

. Ltd. was assumed full responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT to be technically
compliance with the FCC Rules and Regulations Part 15 Subpart E
requirements.
This report applies to above tested sample only and shall not be reproduced in
part without written approval of EST Technology Co., Ltd.
Date: Jul. 27, 2019
Prepared by: Reviewed by:
Lol V\ﬁ
Ring / Assistant Tony / E}Aineer
Other Aspects:
None.

Abbreviations: OK/P=passed Jfail/F=failed  n.a/N=not applicable =~ E.U.T=equipment under tested

This test report is based on a single evaluation of one sample of above mentioned products ,It is not permitted to be

duplicated in extracis without written approval of EST Technology Co., Ltd.

EST Technology Co.,Ltd

EST.,

Report No. ESTE-R1907063 Page 4 of 126




FCC ID: 2APUQK1412W

1. GENERAL INFORMATION

1.1. Description of Device (EUT)

FCC ID 2APUQY 1412W
Product Name onn. Laptop
Model Number 100003497
Software Version N/A

Hardware Version N/A

Operation frequency |:

U-NII-1: 5150 MHz~5250 MHz
U-NII-2A: 5250 MHz~5350 MHz
U-NII-2C: 5470 MHz~5725 MHz
U-NII-3: 5725 MHz~5850 MHz

Number of channel

U-NII-1:

IEEE 802.11a/n HT20 / ac VHT20: 4 Channels;
IEEE 802.11n HT40 / ac VHT40: 2 Channels;
IEEE 802.11ac VHTS80: 1 Channel.

U-NII-2A:

IEEE 802.11a/n HT20 / ac VHT20: 4 Channels;
IEEE 802.11n HT40 / ac VHT40: 2 Channels;
IEEE 802.11ac VHTS80: 1 Channel.

U-NII-2C:

IEEE 802.11a/n HT20 / ac VHT20: 11 Channels;
IEEE 802.11n HT40 / ac VHT40: 5 Channels;
IEEE 802.11ac VHTS80: 2 Channel.

U-NII-3:

IEEE 802.11a/n HT20 / ac VHT20: 5 Channels;
IEEE 802.11n HT40 / ac VHT40: 2 Channels;
IEEE 802.11ac VHTS80: 1 Channel.

Modulation

OFDM(QPSK, BPSK, 16-QAM, 64-QAM,256-QAM)

Transmit Data Rate

IEEE 802.11a: 54, 48, 36, 24, 18, 12, 9, 6Mbps;
IEEE 802.11n: up 150Mbps;
IEEE 802.11ac: up to 433.3Mbps;

Channels Spacing

IEEE 802.11a: 20MHz;

IEEE 802.11n HT20: 20MHz;
IEEE 802.11n HT40: 40MHz;
IEEE 802.11ac VHT20: 20MHz;
IEEE 802.11ac VHT40: 40MHz;
IEEE 802.11ac VHT80: 80MHz;

EST Technology Co.,Ltd Report No. ESTE-R1907063 Page 5 of 126
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Transmit Power : IEEE 802.11a: 11.667dBm

IEEE 802.11n HT20: 11.641dBm
IEEE 802.11n HT40: 11.824dBm
IEEE 802.11ac VHT20: 11.685dBm
IEEE 802.11ac VHT40: 11.849dBm
IEEE 802.11ac VHTS80: 11.637dBm
IEEE 802.11a: 11.872dBm

IEEE 802.11n HT20:11.924dBm
U-NII-2A |IEEE 802.11n HT40: 11.957dBm
IEEE 802.11ac VHT20: 11.831dBm
IEEE 802.11ac VHT40: 11.993dBm
IEEE 802.11ac VHT&0: 11.600dBm

IEEE 802.11a: 11.427dBm

IEEE 802.11n HT20: 11.132dBm
IEEE 802.11n HT40: 11.594dBm
IEEE 802.11ac VHT20: 11.091dBm
IEEE 802.11ac VHT40: 11.591dBm
IEEE 802.11ac VHT80: 11.568dBm
IEEE 802.11a: 11.462dBm

IEEE 802.11n HT20: 11.476dBm
IEEE 802.11n HT40: 11.801dBm

U-NII-1

U-NII-2C

U-NI-3 - HEEE 802.11ac VHT20: 11.466dBm
IEEE 802.11ac VHT40: 11.826dBm
IEEE 802.11ac VHTS80: 11.565dBm
Sample Type . |Prototype production

Note:
For a more detailed features description, please refer to the manufacturer’s specifications or
the user's manual.

1.2. The antenna information for EUT

Ant No. Brand Model Name | Antenna Type | Connector | Gain (dBi)
1 N/A N/A Internal N/A 5.61
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2. SUMMARY OF TEST

2.1. Summary of test result

Report Section Description of Test Item FCC Standard Section Results

3 6dB Bandwidth &26dB Bandwidth & 15.407(a) PASS

99% Occupied Bandwidth 15.407(e)
4 Maximum Conducted Output Power 15.407(a) PASS
5 Peak Power Spectral Density 15.407(a) PASS

15.205

6 Unwanted Emissions and Band Edge 15.209 PASS

15.407(b)
7 Frequency Stability 15.407(g) PASS
8 AC Power Line Conducted Emissions 15.207 PASS

15.407(b)(6)
9 Antenna Requirement 15.203 PASS
Note:
(1) “N/A” denotes test is not applicable in this test report
EST Technology Co.,Ltd Report No. ESTE-R1907063 Page 7 of 126
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2.2. Test Facilities

EMC Lab : Certificated by CNAS, CHINA
Registration No.: L5288
Date of registration: November 13, 2017

Certificated by FCC, USA

Designation Number: CN1215

Test Firm Registration Number: 722932
Date of registration: November 21, 2017

Certificated by A2LA, USA
Registration No.: 4366.01
Date of registration: November 07, 2017

Certificated by Industry Canada
CAB identifier No.: CN0035
Date of registration: January 04, 2019

Certificated by VCCI, Japan

Registration No.: R-13663; C-14103

Date of registration: July 25, 2017

This Certificate is valid until: July 24, 2020

Certificated by TUV Rheinland, Germany
Registration No.: UA 50413872 0001
Date of registration: July 31, 2018

Certificated by TUV/PS, Shenzhen
Registration No.: SCN1017
Date of registration: January 27, 2011

Certificated by Intertek ETL SEMKO
Registration No.: 2011-RTL-L2-64
Date of registration: April 28, 2011

Certificated by Nemko, Hong Kong
Registration No.: 175193
Date of registration: May 4, 2011

Name of Firm . EST Technology Co., Ltd.
Site Location : Chilingxiang, Qishantou, Santun, Houjie, Dongguan, Guangdong,
China
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2.3. Measurement uncertainty for EST Technology Co., Ltd.

Test Item Uncertainty
Uncertainty for Conduction emission test 2.54dB
Uncertainty for Radiation Emission test 3.60
(30MHz-1GHz) )
Uncertainty for Radiation Emission test 436
(1GHz to 18GHz) )
Uncertainty for spurious emissions test 467
(18GHz to 40GHz) '
Uncertainty for radio frequency 7x10-8
Uncertainty for conducted RF Power 0.20dB
Uncertainty for Power density test 0.26dB
Temperature +0.6°C
Humidity +4.0 %
Volatage DC +1.0%
Volatage (AC, <10KHz) +1.5%

Note:
This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

2.4. Assistant equipment used for test

Item | Equipment | Brand | Model Name/Type No. FCCID Series No.
- Adapter BSY BSY065T2003003 D

Item | Shielded Type | Ferrite Core Length Note
1 NO NO 1.5m AC Cable
2 NO NO 1.5m DC Cable

2.5. Block Diagram

For radiated emissions test: EUT was placed on a turn table, which is 0.8 (or 1.5) meter high above
ground.

1 2
AC Mains Adapter EUT

AC 100-240V
(EUT: onn. Laptop)
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2.6. Test Mode

Pre-scan has been combined all possible modulations and date rates to determine the worst case test

mode,the worst case test mode was selected for the final test as listed below.

Test Item Test Mode Channel Modulation | Data rate
IEEE 802.11a 149/157/165 OFDM 6Mbps
IEEE 802.11n HT20 149/157/165 OFDM MCS0
IEEE 802.11n HT40 151/159 OFDM MCS0
6dB
i IEEE 802.11ac
Bandwidth VHT20 149/157/165 OFDM MCS0
IEEE 802.11ac
VHT0 151/159 OFDM MCS0
IEEE 802.11ac
VHTR0 155 OFDM MCS0
IEEE 802.11a 36/40/48/52/60/64/100/116/140 OFDM 6Mbps
IEEE 802.11n HT20 | 36/40/48/52/60/64/100/116/140 OFDM MCS0
IEEE 802.11n HT40 38/46/54/62/102/114/134 OFDM MCS0
26dB
Bandwidth IEE{E/I?IOT%OU“ 36/40/48/52/60/64/100/116/140 | OFDM | MCS0
IEEE 802.11ac
VHT0 38/46/54/62/102/114/134 OFDM MCS0
IEEE 802.11ac
VHTS0 42/58/106/122 OFDM MCS0
36/40/48/52/60/64/100/116/140/
IEEE 802.11a 1191577165 OFDM 6Mbps
36/40/48/52/60/64/100/116/140/
IEEE 802.11n HT20 1191577165 OFDM MCS0
99% IEEE 802.11n HT40 | 38/46/54/62/102/114/134/151/159 | OFDM MCS0
Occupied IEEE 802.11ac 36/40/48/52/60/64/100/116/140/
Bandwidth VHT20 149/157/165 OFDM | MC30
IEEE 802.11ac
VHTA0 38/46/54/62/102/114/134/151/159 | OFDM MCS0
IEEE 802.11ac
VHTS0 42/58/106/122/155 OFDM MCS0
36/40/48/52/60/64/100/116/140/
IEEE 802.11a 1191577165 OFDM 6Mbps
36/40/48/52/60/64/100/116/140/
| IEEE 802.11n HT20 1191577165 OFDM MCSO0
g{)ﬁi‘g{‘l IEEE 802.11n HT40 | 38/46/54/62/102/114/134/151/159 | OFDM MCS0
Output IEEE 802.11ac 36/40/48/52/60/64/100/116/140/
Power VHT20 149/157/165 OFDM | MCS0
IEEE 802.11ac
VHT40 38/46/54/62/102/114/134/151/159 | OFDM MCS0
IEEE 802.11ac
VHTS0 42/58/106/122/155 OFDM MCS0
EST Technology Co., Ltd Report No. ESTE-R1907063 Page 10 of 126
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36/40/48/52/60/64/100/116/140/
IEEE 802.11a 11971571165 OFDM 6Mbps
IEEE 802.11n 36/40/48/52/60/64/100/116/140/
HT20 149/157/165 OFDM MCS0
Peak Power IEE%?% Iln 38/46/54/62/102/114/134/151/159 | OFDM | MCSO0
Spectral
: IEEE 802.11ac 36/40/48/52/60/64/100/116/140/
Density VHT20 149/157/165 OFDM | MCS0
IEEE 802.11ac
VHT0 38/46/54/62/102/114/134/151/159 OFDM MCS0
IEEE 802.11ac
VHTR0 42/58/106/122/155 OFDM MCS0
36/40/48/52/60/64/100/116/140/
IEEE 802.11a 11971571165 OFDM 6Mbps
IEEE 802.11n 36/40/48/52/60/64/100/116/140/
HT20 149/157/165 OFDM MCS0
Unwanted IEEE 802.11n
Emissions HT40 38/46/54/62/102/114/134/151/159 OFDM MCS0
and Band
IEEE 802.11ac 36/40/48/52/60/64/100/116/140/
Edge(Above VHT20 149/157/165 OFDM MCSO0
1GHz) IEEE 802.11ac
VHT40 38/46/54/62/102/114/134/151/159 OFDM MCS0
IEEE 802.11ac
VHTR0 42/58/106/122/155 OFDM MCS0
Unwanted
Emissions IEEE 802.11a 100 OFDM 6Mbps
Below 1GHz
Frequency |15 dulation 36/64/100/149 N/A N/A
Stability
AC Power
Line IEEE 802.11a 100 OFDM 6Mbps
Conducted ’ p
Emissions
Note:

1. Inradiated measurement,the EUT had been pre-scan on the positioned of each 3 axis(X,Y,Z2),
the worst case was found when positioned on X-plane.

EST Technology Co., Ltd

Report No. ESTE-R1907063
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2.7. Channel List

Band Mode Channel Fr(el\(}[ﬁ;l)cy
36 5180
IEEE 802.11a & n HT20 & ac 40 5200
VHT20 44 5220
U-NII-1 48 5240
IEEE 802.11n HT40 & 38 5190
ac VHT40 46 5230
IEEE 802.11ac VHTS80 42 5210
52 5260
IEEE 802.11a & n HT20 & ac 56 5280
VHT20 60 5300
U-NII-2A 64 5320
IEEE 802.11n HT40 & 54 5270
ac VHT40 62 5310
IEEE 802.11ac VHTS80 58 5290
100 5500
104 5520
108 5540
112 5560
IEEE 802.11a & n HT20 & ac 116 5580
VHT20 120 5600
124 5620
128 5640
132 5660
U-NII-2C 136 5680
140 5700
102 5510
IEEE 802.11n HT40 & 10 3550
ac VHT40 118 2590
126 5630
134 5670
106 5530
IEEE 802.11ac VHTS80 122 5610
149 5745
IEEE 802.11a & n HT20 & ac 153 3765
VHT20 157 5785
U-NIL3 161 5805
165 5825
IEEE 802.11n HT40 & 151 5755
ac VHT40 159 5795
IEEE 802.11ac VHT80 155 5775
EST Technology Co., Ltd Report No. ESTE-R1907063 Page 12 of 126
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2.8. Power Setting of Test Software

Software Name ‘ DRTU
U-NII-1
Frequency(MHz) 5180 5200 5240
IEEE 802.11a Setting 18 18 18
IEEE 802.11n HT20 Setting 18 18 18
IEEE 802.11ac VHT20 Setting
Frequency(MHz) 5190 5230
IEEE 802.11n HT40 Setting 18 18
IEEE 802.11ac VHTA40 Setting
Frequency(MHz) 5210
IEEE 802.11ac VHT80 Setting 18
U-NII-2A
Frequency(MHz) 5260 5300 5320
IEEE 802.11a Setting 18 18 18
IEEE 802.11n HT20 Setting 18 18 18
IEEE 802.11ac VHT20 Setting
Frequency(MHz) 5270 5310
IEEE 802.11n HT40 Setting 18 18
IEEE 802.11ac VHTA40 Setting
Frequency(MHz) 5290
IEEE 802.11ac VHTS80 Setting 18
U-NII-2C
Frequency(MHz) 5500 5580 5700
IEEE 802.11a Setting 18 18
IEEE 802.11n HT20 Setting 18 18
IEEE 802.11ac VHT20 Setting
Frequency(MHz) 5510 5670
IEEE 802.11n HT40 Setting 18 18
IEEE 802.11ac VHT40 Setting
Frequency(MHz) 5530 5610
IEEE 802.11ac VHTS80 Setting 18 18
U-NII-3
Frequency(MHz) 5745 5785 5825
IEEE 802.11a Setting 18 18 18
IEEE 802.11n HT20 Setting 18 18 18
IEEE 802.11ac VHT20 Setting
Frequency(MHz) 5755 5795
IEEE 802.11n HT40 Setting 18 18
IEEE 802.11ac VHT40 Setting
Frequency(MHz) 5775
IEEE 802.11ac VHTS80 Setting 18
EST Technology Co.,Ltd Report No. ESTE-R1907063 Page 13 of 126
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2.9. Duty Cycle of Test Signal

Temperature 25C Relative Humidity 55% Test Voltage 120V/60Hz
Mode Frequency| On time | Total Time | Duty Cycle | Duty Factor| 1/T | VBW Setting

(MHz) | (ms) (ms) (%) (dB) (Hz) (dB)

802.11a 5180 2.06957 | 2.42609 85.30 0.69 483 483

802.11n HT20 5180 1.93043 | 2.26087 85.38 0.69 518 518

802.11n HT40 5190 0.95652 | 1.11304 85.94 0.66 1045 1045
802.11ac VHT20 5180
802.11ac VHT40 5190

802.11ac VHTS80 5210 0.47846 | 0.55652 85.97 0.66 2090 2090

Note:

1. Duty Cycle=On Time/Total Time X 100%.

2. Duty Factor=10 X LOG(1/Duty Cycle).

3. If duty cycle <98 %, the conducted average output power and average power spectral density
should be add duty factor.

4. If duty cycle=98 %,the EUT is consider to be transmitting continuously,the conducted
average output power and average power spectral density no need to add duty factor.

e

Edge(Above 1GHz ) Test.

The on-time time is transmission duration(T).
6. The VBW Setting is use for RMS measurement in Unwanted Emissions and Band

EST Technology Co., Ltd

Report No. ESTE-R1907063
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Spectrum I
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-60 dBm

=70 dBm

CF 5.18 GHz

691 pts

600.0 ps/

(Marker

X-value

| Y-value |

Function |

Function Result

. Type | Ref | Tre |
| w1 L1
p2| M1 1|
p3| M1| 1|

2,56522 ms |
2,06957 ms |
2,42609 ms |

-37.47 dBm |
3.34 dB |
2.33 dB |

J{

) Ready

Spectrum I

802.11n HT20 5180MHz

(=

Ref Level 20.00 dBm

SGL

@ RBW 3 MHz

Att 40 dB & SWT 6 ms & VBW 10 MHz

@® 1Pk Max

10 dBm

T\ L

D3[1]

0 dém

M1[1]

Henb

Jrpt gt L Agviad =
36.04 dBm

2.00000 ms

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 5.18 GHz

691 pts

600.0 ps/

(Marker
|_Type | Ref | Trc |

X-value

| Y-value |

Function |

Function Result

M1 | |
pz| ™mi| 1]
CEIL VY

2.0ms |
1.930432 ms |
2.26087 ms |

-36.04 dBm |
0.67 dB |
0.72 dB |

J{

) Ready
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Spectrum I

802.11n HT40 5190MHz

(=

Ref Level 20.00 dBm

SGL

@ RBW 3 MHz

Att 40 dB & SWT 6 ms & VBW 10 MHz

@® 1Pk Max

seuby b o

mMi1[1] -36.01 dBm

0 dBm

ctud g bl AR, I
u Hyrosdsy

Il g . ns
D2l1] 1.19 4B
956.52 pus

-10 dBm

-20 dgm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 5.19 GHz

691 pts

(Marker
|_Type | Ref | Trc |

X-value |

Y-value

600.0 ps/

Function | Function Result ||

M1 1]
pz| ™mi| 1]
CEIL VY

2.70435 ms |
956.52 ps |
1.11304 ms |

-36.01 dBm |
1.19.d8 |
-1.43 dB |

J{

_ |
[ Ready  WHNMNNNNN W y

Spectrum I

802.11ac VHT20 5180MHz

(=

Ref Level 20.00 dBm

SGL

@ RBW 3 MHz

Att 40 dB & SWT 6 ms & VBW 10 MHz

@® 1Pk Max

10 dBm

W A il mMi[1] -35.84 dBm
M A A U g iAdip M L S MmMan‘m

0 dém

D2[1] -0.19 dB
1.93043 ms

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 5.18 GHz

691 pts

(Marker

X-value |

Y-value

600.0 ps/

Function | Function Result ||

|_Type | Ref | Trc |
1

M1 | |
pz| ™mi| 1]

CEIL VY

1.930432 ms |
2.26087 ms |

2.2ms | -35.84 deém |
-0.19 dB |
0.32 dé |

J{

) Ready

T
ENERREANY WS y
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Spectrum I

802.11ac VHT40 5190MHz

(=

Ref Level 20.00 dBm
Att 40 dB
SGL

@ RBW 3 MHz
@ SWT 6 ms & VBW 10 MHz

@® 1Pk Max

D3[1] -1.08 dB

0 dém

5 siny g piflaleall by s, Aeha s dodg dpeyctn y e Al b, (WW‘—*MW L T

M1[1] 25.84 dBm

2.84348 ms

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 5.19 GHz

(Marker
|_Type | Ref | Trc |

691 pts 600.0 ps/

X-value | v-value | Function | Function Result ||

M1 1]
pz| ™mi| 1]
CEIL VY

2.84348 ms | -35.84 deém |
965.22 ps | 0.38 dé |
1,12174 ms | -1.08 dB |

J{

_ |
[ Ready  WHNMNNNNN W y

Spectrum |

802.11ac VHT80 5210MHz

(7]

Ref Level 20.00 dBm

@ RBW 3 MHz

ESL,

Att 40 dB @ SWT 6 ms & VBW 10 MHz
SGL
@ 1Pk Max
D3[1] 1.96 dB
556.52 ps
Faf LA, 1 qa
J 3.49 6‘ ms
AL otk
g i I W A s Iy 0 0
-40 dBm
-50 dBm
-60 dBm
=70 dBm
CF 5.21 GHz 691 pts 600.0 ps/
(Marker |
| Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 | 1] 3.49565 ms | -37.08 dém | |
o2 ™M1 1] 478.26 ps | 1.48dB |
D_3 ) M1 2k _556,52 Hs 1.96 dB |
( )i Ready | WNRNANAND WG y
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2.10. Test Equipment List

For AC power conducted emissions test

Equipment Manufacturer |Model No. Serial No. [Calibration |Last Cal.  |Next Cal.
Body
EMI Test Receiver Rohde ESHS30 832354 CEPREI June 15,18 |1 Year
& Schwarz
Artificial Mains Network  |Rohde ENV216 101260  |CEPREI  |June 15,18 |1 Year
& Schwarz
Pulse Limiter Rohde ESH3-72 101100 CEPREI June 15,18 |1 Year
& Schwarz
Test Software Audix e3-6.111221a [N/A N/A N/A N/A
For radiated emissions test(9KHz-30MHz)
Equipment Manufacturer [Model No. Serial No. [Calibration |Last Cal. |Next Cal.
Body
EMI Test Rohde ESR7 101780 CEPREI June 15,18 |1 Year
Receiver & Schwarz
Active Loop Antenna  |SCHWAREB |[FMZB 1519B [1519B-088|N/A Aug. 01,18 |1 Year
ECK
Test Software Audix e3-6.111221a |N/A N/A N/A N/A
9kHz-30MHz Cable N/A EST-001 N/A N/A N/A N/A
For radiated emissions test(30MHz-1000MHz)
Equipment Manufacturer [Model No. Serial No. [Calibration |Last Cal. |Next Cal.
Body
EMI Test Rohde ESR7 101780 CEPREI June 15,18 |1 Year
Receiver & Schwarz
Bilog Antenna Teseq CBL6111D (27090 CEPREI  |[June 15,18 |1 Year
Test Software Audix e3-6.111221a |N/A N/A N/A N/A
30-1000MHz Cable N/A EST-002 N/A N/A N/A N/A
For radiated emissions test(Above 1GHz)
Equipment Manufacturer [Model No. Serial No. [Calibration |Last Cal.  |Next Cal.
Body
Horn Antenna SCHWARZB [BBHA 9120 D |BBHA912 [CEPREI June 18,18 |1 Year
ECK 0D1002
Horn Antenna SCHWARZB [BBHA9170 BBHA917 |CEPREI June 18,18 |1Year
ECK 0242
Signal Amplifier SCHWARZB [BBV9718 9718-212 |CEPREI  |June 18,18 |1 Year
ECK
Spectrum Analyzer Rohde FSV 103173  |CEPREI  |June 15,18 |1 Year
&Schwarz
PSA Series Spertrum  [Agilent E4447A MY50180 |CEPREI  (June 15,18 |1Year
Analyzer 031
Test Software Audix e3-6.111221a |N/A N/A N/A N/A
Above 1GHz Cable N/A EST-003 N/A N/A N/A N/A
EST Technology Co., Ltd Report No. ESTE-R1907063 Page 18 of 126
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For connect EUT antenna terminal test

Equipment Manufacturer [Model No. Serial No. [Calibration |Last Cal. |Next Cal.
Body

TS 8997 Rohde / / / / /
&Schwarz

Open Switch and Rohde OSP-B157WB (101309  |CEPREI  |June 15,18 |[1Year

Control Unit &Schwarz

Signal and Rohde FSV 103173  |CEPREI  |June 15,18 |1 Year

Spectrum Analyzer &Schwarz

Signal Generator Rohde SMBI100A 108752  |CEPREI  |June 15,18 |1 Year
&Schwarz

Vector Signal Rohde SMBVI100A 260753 CEPREI  [(June 15,18 (1Year

Generator &Schwarz

Test Software Rohde WMS32 V10.40.00 |[N/A N/A N/A
&Schwarz

Spectrum Analyzer Agilent E4408B 11\/?9{4421 I CEPREI  |June 15,18 |1 Year

Temperature controller |DK DK70A 006562  |Tiansu June 03,18 |1 Year

AC Source CHANGIJIA [3KV EST215-0 |IN/A N/A N/A
NG 07
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3. 6DB BANDWIDTH &26DB BANDWIDTH & 99% OCCUPIED BANDWIDTH

3.1. Limit
Band Frequency (MHz) Test Item Limit
26dB Bandwidth&99%
U-NII-1 5150-5250 Occupied Bandwidth N/A
26dB Bandwidth&99%
U-NII-2A 5250-5350 Occupicd Bandwidth N/A
26dB Bandwidth&99%
U-NII-2C 5470-5725 Occupied Bandwidth N/A
1 1)
U-NII-3 5725-5850 %li f;gj‘g:;ﬁf‘vﬁf 6dB Bandwidth = 500K Hz
3.2. Test Setup
Spectrum Analyzer EUT

3.3. Spectrum Analyzer Setting

6dB Bandwidth
Spectrum Parameters Setting
RBW 100KHz
VBW 300KHz
40MHz(20MHz Bandwidth mode)
Span 60MHz(40MHz Bandwidth mode)
120MHz(80MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold
26dB Bandwidth
Spectrum Parameters Setting

RBW approximately 1% of the emission bandwidth
VBW >RBW
40MHz(20MHz Bandwidth mode)
Span 60MHz(40MHz Bandwidth mode)
120MHz(80MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold

EST Technology Co., Ltd

Report No. ESTE-R1907063
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FCC ID: 2APUQK1412W

99% Occupied Bandwidth
Spectrum Parameters Setting

RBW 1% to 5% of the OBW

VBW approximately three times the RBW

Span between 1.5 times and 5.0 times the OBW
Sweep Time Auto

Detector Peak

Trace Mode Max Hold

3.4. Test Procedure
For 26dB Bandwidth Measurement :

/o oe

o

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, measure the maximum width of the emission that is 26 dB down from
the peak of the emission.Compare this with the RBW setting of the instrument. Readjust RBW
and repeat measurement as needed until the RBW/EBW ratio is approximately 1%.

Repeat above procedures until all modes and channels were measured.

Record the results in the test report.

For 6dB Bandwidth Measurement :

ac o

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, measure the maximum width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and lower frequencies)
that are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission.

Repeat above procedures until all modes and channels were measured.

Record the results in the test report.

For 99% Occupied Bandwidth Measurement :

N

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, use the 99% power bandwidth function to measure bandwidth.
Repeat above procedures until all modes and channels were measured.

Record the results in the test report.
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3.5. Test Result

Temperature ‘ 25C ‘ Relative Humidity ‘ 55% | Test Voltage | 120V/60Hz
26dB Bandwidth&99% Occupied Bandwidth
Frequency 26dB 99% Occppied Calcula.lte' Calcula.lte'
BAND Test Mode (MHz) Bandwidth Bandwidth Power Limit | Power Limit
(MHz) (MHz) W) (dBm)
5180 23.750 16.961
802.11a 5200 23.287 17.077
5240 23.390 17.019
5180 24.023 18.177
802.11n HT20 5200 23.444 18.177
5240 23.907 18.119
5180
UNIEL oo 11ac vET20 [ 5200
5240
5190 44.544 37.048
802.11n HT40 5230 44718 36.932
5190
802.11ac VHT40 5230
802.11ac VHTS80 5210 84.050 75.195
5260 23.474 17.077 0.2500 23.98
802.11a 5300 23.238 17.019 0.2500 23.98
5320 23.305 17.019 0.2500 23.98
5260 23.560 18.061 0.2500 23.98
802.11n HT20 5300 24.139 18.119 0.2500 23.98
5320 23.444 18.119 0.2500 23.98
5260
U-NIE2A 1000 11ac VHT20 [ 5300
5320
5270 44.370 37.048 0.2500 23.98
802.11n HT40 5310 43.589 37.164 0.2500 23.98
5270
802.11ac VHT40 5310
802.11ac VHTS8O0 5290 84.750 75.195 0.2500 23.98
5500 23.422 16.961 0.2500 23.98
802.11a 5580 22.826 16.903 0.2500 23.98
5700 23.343 17.077 0.2500 23.98
5500 23.907 18.003 0.2500 23.98
802.11n HT20 5580 23.618 18.119 0.2500 23.98
5700 24.313 18.119 0.2500 23.98
5500
U-NIE2C 1600 11ac VHT20 | 5580
5700
5510 44.631 36.932 0.2500 23.98
802.11n HT40 5670 44.978 37.164 0.2500 23.98
5510
802.11ac VHT40 5670
802.11ac VHTS80 5530 84.400 75.195 0.2500 23.98
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Temperature 25C ‘ Relative Humidity 55% Test Voltage 120V/60Hz
6dB Bandwidth&99% Occupied Bandwidth
Frequency 6dB. 9% chupied 6(.1B BW
BAND Test Mode (MH2) Bandwidth Bandwidth Min Limit Result
(MHz) (MHz) (MHz)
5745 16.354 17.077 0.5 PASS
802.11a 5785 16.351 17.077 0.5 PASS
5825 16.353 16.961 0.5 PASS
5745 16.354 17.077 0.5 PASS
802.11n HT20 5785 16.351 17.077 0.5 PASS
5825 16.353 16.961 0.5 PASS
5745 PASS
U-NII-3 802.11ac VHT20 5785 PASS
5825 PASS
5755 36.322 37.164 0.5 PASS
802.1In HT40 5795 36.317 37.164 0.5 PASS
5755 PASS
802.11ac VHT40 5795 PASS
802.11ac VHTS80 5775 74.961 75.195 0.5 PASS
Note :

For Band U-NII-2A and U-NII-2C,the maximum conducted output power limit is 250mw or
11+10 X Log B, which is lesser,where B is the 26dB Bandwidth in MHz.So in this section,the
maximum conducted output power limit can calculate with 26dB Bandwidth.
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3.6. Test Result

U-NII-1 802.11a 5180MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] [@

Ref Level 20.00 d&m & RBW 300 kHz

Spectrum ] [@

Ref Level 20.00 d&m & RBW 300 kHz

At 40 dB SWT 37.9 ps & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
(@ 1Pk Max [@ 1Pk Max
MI[1] 7.40 dBm ITRY] 7.73 dBr
e M1 5.,18288390 GHz| 5.177 0 GHz|
o o] d 26.00 dBy 10 &8 Joe By 16960926194 MHz
. ) B 23.749900000 MHz IRpUrSS | PR S|
0d8 Q factor 218.2 T4 Mﬂ\. ..
5 2
T (
de. A
20 de =10 dier ’rlu l—\“\
/vﬂ' *L\\ o )
.30 dB 20 dB
= T |'N ~
| A W
40 dB: y [ -
Al o avd
50 dim:
40
50 dB
=70 dB: S0
=60 dBm:
CF 5.18 GHz 30001 ElS sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.1828839 GHz | 7.40 dBm ndB down 23.7499 MHz
T1 1] 5.1683391 GHz | -18.60 dBm | ndd | 26.00 08
T2 1 £.1920889 GHz -18.60 dBm Q factor 218.2 CF 5.18 GHz 591 pts Span 40.0 MHz
I R T R X ] T
L L J V| L i J T v

U-NII-1 802

11a 5200MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] [@

Ref Level 20.00 d&m & RBW 300 kHz

Spectrum ] [@

Ref Level 20.00 d&m & RBW 300 kHz

At 40 dB SWT 37.9 ps & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
(@ 1Pk Max [0 1Pk Max
™M1[1] 7.46 dBm) m1[1] .92 dBm|
10 dBy M1 5.20362650 GHz| 5.2038210 GHz
o 26.00 dB| 10 dBi fdc Bw 17.076700434 MHz|
. s \ By 23.287200000 MHz| pnertmton fretson | an proePhanion ]
0d8 Q factor 223.5 % / 3
o
-10 df P(
a’."!\’/ -10 dr of
<20 d /1'
~
,.4/ "\\\ S
~40 dB: S {f'“f ey
|20 &7 W
50 dim:
40 B
50 d8
=70 dB: S0
=60 dBm:
CF 5.2 GHz 30001 ElS sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.2036265 GHz | 7.46 dBm ndB down 23.2872 MHz
1 1] 5.1882497 GHz | -18.54 dBm | ndb | 26.00 dB
T2 1 5.2115369 GHz -18.53 dBm Q factor 223.5 CF 5.2 GHz Span 40.0 MHz
e
)il ] [ )il ] T
L JU | Measuring... & L JU | Measuring... &

U-NII-1 802

.11a 5240MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] [@

Ref Level 20.00 d&m & RBW 300 kHz

Spectrum ] [@

Ref Level 20.00 d&m & RBW 300 kHz

N ]

At 40 dB SWT 37.9 ps & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
™M1[1] 7.28 dim| M1[1] 7.68 dBm
e a1 5.23636810 GHz 5.2 7470 GHz|
10dB 26.00 dB| 10 dB 17018813314 MHz|
— " ' 23389900000 MH2| e e, [l
L2 223.9 T
o Y
-10dl -\w\\.
. { -10 e
A l.\rr 7
~

~40 B

-20 da: .
/ \,

30 R AT
50 dim:
40 d8
60 d8
70 dB S0d
=60 dBm:
CF 5.24 GHz 30001 ElS sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | ~70 B
M1 1] 5.2363681 GHz | 7.28 dBm ndB down 23.3899 MHz
T1| 1 5.2283711 GHz | -18.73 dam | ndd | 26.00 dB
T2 1 £.2517609 GHz -18.72 dBm Q factor 223.9 CF 5.24 GHz Span 40.0 MHz
T TR ey | Y . I
L L J V| L i J T v

EST Technology Co.,Ltd

ESL,

Report No. ESTE-R1907063 Page 24 of 126




FCC ID: 2APUQK1412W

U-NII-1

802.11n HT20 5180MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 38.1 ys & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
™[] .24 dBm) ITRY] 6.87 dBm)
10 dB ST G 51808680 GHz
o __ndB r 26.00 dB| 10 dB Jco Bw 18.176555716 MHz|
. i Ml Kiioniiis o T 24023000000 MHz| B N B Y e
0d8 7 Q factor 215.9 Ty -’ 2
| o
-10dl ‘_/‘I
20 de > wLece "/j o
-30 dB o - -20 dB Y
s i NS v /\[’
o
40 dB
-30 dBm _:‘/ -
, P
-50 dm P
=40 o
60 d8
-70 dB o0
=60 dBm:
CF 5.18 GHz 691 E: sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | ~70 B
M1 1] 5.187757 GHz | 6.24 dBm ndB down 24,023 MHz
T1] A 5.167959 GHz | -19.92 dam | nas | 26.00 d&
| T2 1 5.191983 GHz -19.78 dBm Q factor 215.9 CF 5.18 GHz 591 pts Span 40.0 MHz
)i ] W e )il ] T
L Bl | Measuring... P L il ] e P

U-NII-1  802.11n HT20 5200MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 38.1 ys & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
(@ 1Pk Max [0 1Pk Max
™M1[1] 7.20 dim| M1[1] 7.12 dBm|
10 ¢ 5.2057310 GHz| 5.1946160 GHz|
e, nd 26.00 dB) 10 dBi - Jco Bw 18.176555716 MHz|
. i ki e ﬁ"\.? R 23444000000 MHz N et [ e TP
0 B 7 Q factor 222.0 f . ) Bz 0
/ \ o \
; ] 1
r g
X
. s \’“\ -10 dir
-20 de - iy ‘Jr\f“ "y
.30 dB: 20 dB. V.
LA 3 = G cawr v J'! \
N
0 30 dBm—= L e
| e P o
50 dBm:
40 8
50 d8
=70 dB: -50
=60 dBm:
CF 5.2 GHz 691 E: sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | ~70 B
M1 1] 5.205731 GHz | 7.20 dém ndB down 23,444 MHz
1 1] 5.188365 GHz | -18.60 dBm | ndb | 26.00 dB
| T2 1 5.211809 GHz -18.85 dBm Q factor 222.0 CF 5.2 GHz 591 pts Span 40.0 MHz
e
)il ] [ )il ] T
L JU | Measuring... & L JU ] 0 &

U-NII-1 802.11n HT20 5240MHz

26dB Bandwidth

99% Occupied Bandwidth

ESL,

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim & RBW 300 kHz Ref Level 20.00 dim & RBW 300 kHz
Alt 40 dB  SWT 35.1 pys & VBW 1 MHz  Mode auto FFT Att 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
MI1] 7.00 dim| ITEN] 7.08 dBrm|
. 5.2452680 GHz| 5.2364690 GHz,
e T R 26.00 dB 10 dBi '|' Joe By 18. 118668596 MHz
= e 3 22.907000000 MHz|
. P o, | bt ot
0d8 Q factor 219.4 [{pw { L
/ 0 .
-10d - ‘-\'L‘ / \
i "x -10 drr / W
A ’ |
ARgRm - s 7 \\_
N
40 dB S sl -
o AT YT,
-0 dBm
40 8
50 d8
-70 dB 504
=60 dBm:
CF 5.24 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Tre | %-valug | Y-value | Function | Function Result | -70 dB
M1 1] S.245268 GHz | 7.00 dem ndB down 23.907 MHz
1 1] 5.228133 GHz | -18.80 dBm | ndb | 26.00 dB
| T2 1 5.252041 GHz -18.87 dBm Q factor 219.4 CF 5.24 GHz 591 pts Span 40.0 MHz
i ; T | T ; e
L JL J Measuring... é L JL J { ) é
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U-NII-1  802.11n HT40 5190MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 d8m = RBW 500 kHz Ref Level 20.00 d8m  RBW 1 MHz
Att 40dE  SWT 1ms @ VBW 1MH  Mode Auto Swesp Att SWT 1ms & VBW 3MHz  Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
MI[1] .90 dbm) Mi1] 10.99 B
i - 5.2022430 GHz it 5.182710 GHz
e I A | L. BRSO 26.00 dB 10 dB 5 T 37047756874 MHz|
. o o —Bw = TRN 44.544000000 MHz2 W “yz
0d8 f( Q factor \ 116.9 \
]
"
0 \\ = ;/ L
20 ,—f"'J g -10 dBir
20 dan—pe : / LY
v
dphs M I b
308 s 20
wll A Ivd Wi W'WLL"'J“«["‘J"‘
40 da ﬂ%'}
50 dam:
40
50 dB
70 d8 50
<60 dBm:
CF 5.10 GHz 691 pts Span 60.0 MHz
Marker
Type | Ref | Trc | %-valug | Y-value | Function | Function Result | -70 dB
ML 1 5.202243 GHz | £.98 dam ndB down 44.544 MHz
11 1 5.167598 GHz -18.80 dam nds 26.00 d&
T2 1 5.212142 GHz -15.08 dem Q factor 116.8 CF 5.19 GHz 591 pts Span 80.0 MHz
X . e a— ) (I
L JL J Measuring... é { B é
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U-NII-1  802.11n HT40 5230MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ]

ESL,

‘tﬁ: Spectrum ‘?
Ref Level 20.00 dim & RBW 500 kMz Ref Level 20.00 dim & RBW 1 MMz
Att 40dE  SWT 1ms & VBW 1 MHz  Mode Auto Sweep Att SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
Mi[1] 7.15 dBm) Mi[1] 10.92 dBm
10 ¢ 1 5.2369460 GHz| 5.240540 GHz|
o o 3 N, 26.00 dB| 10 dB - . oo —— 96.931982634 MHz
. s e B TN 44.718000000 MMz ?/ L
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o
104 / / \
20 dB ,F’Jf -10 diir 7 .
oy e .
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P ™ \r’“ b o)
50 dim:
=40 o
=60 dB
70 dB S04
=60 dBm:
CF 5.23 GHz 691 E: sgnn 60.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.236946 GHz | 7.15 dBm ndB down 44.718 MHz
T1| 1 5.207511 GHz | -18.58 dam | ndd | 26.00 d&
T2 1 5.252229 GHz -18.87 dBm Q factor 117.1 CF 5.23 GHz 591 pts Span 80.0 MHz
il | Measuring. w‘ )il | w
L L J V| L i J e v
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘?
Ref Level 20.00 dim & RBW 1 MMz Ref Level 20.00 dim & RBW 1 MMz
Att 40dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep Att SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
™[] 7.99 dim CITEN] 8.53 dBm)
10 ¢ 5.196280 GHz| . 5.229100 GHz|
e, fo— X — Wil 26.00 dB| 10 dBi Joc B g 75.195369030 MHz|
=y B
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0d8 Q factor h\ 61.8
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-10 di
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40 d8
=60 dB
70 dB S04
=60 dBm:
CF 5.21 GHz 691 E: SEBII 120.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.19628 GHz | 7.99 dam ndB down B4.05 MHz
T1| 1 5.1678 GHz | -17.93 dam | ndd | 25.00 d&
T2 1 5.25185 GHz -17.80 dBm Q factor 51.8 CF 5.21 GHz 591 pts Span 120.0 MHz
n | Measuring, w‘ )il J w
L L J V| L i J e v
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FCC ID: 2APUQK1412W

U-NII-2A  802.11a 5260MHz

26dB Bandwidth

99% Occupied Bandwidth

(=)

Spectrum 'tﬁ: Spectrum
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 37.9 ps & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
(@ 1Pk Max [0 1Pk Max
™M1[1] 7.65 dim| M1[1] 7.98 dBm|
e 526590110 GHz - 5.2634730 GHz|
toea e, e 26.00 dBy 10 ¢ Yoo B 17.076700434 MHz
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=60 dBm:
CF 5.26 GHz 30001 Els sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | ~70 B
M1 1] 5.2659011 GHz | 7.65 dBm ndB down 23.4739 MHz
1 1] 5.2483044 GHz | -18.35 dBm | ndb | 26.00 dB
T2 1 £.2717783 GHz -18.36 dBm Q factor 224.3 CF 5.26 GHz Span 40.0 MHz
)il T tessorino Wi wa )i ] T
L L J V| L i J T v

U-NII-2A  802.11a 5300MHz

26dB Bandwidth

99% Occupied Bandwidth

(=)

Spectrum ]
Ref Level 20.00 d&m

& RBW 300 kMz

Spectrum

Ref Level 20.00 d&m

1 (=)

& RBW 300 kMz

At 40 dB SWT 37.9 ps & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
(@ 1Pk Max [0 1Pk Max
™M1[1] 7.06 dBm) M1[1] 7.61 dBm|
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. 1 A (1 223.237900000 MHz| ,.hw,..,ma\.,-ww_\ PRV S A
ode / Q factor 228.3 - | 2
o
10d w}\/ / 1\
=10 dBr
<20 dB J5
f MJM \\h
-30 de | OB, .20 dB
~40 dB: ” = it
30 4B - e
50 dBm:
40 8
50 d8
-70 dB S04
=60 dBm:
CF 5.3 GHz 30001 Els sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | ~70 B
M1 1] 5.3060265 GHz | 7.06 dBm ndB down 23.2379 MHz
1 1] 5.2883071 GHz | -18.94 dBm | ndb | 26.00 dB
T2 1 £.3115449 GHz -18.94 dBm Q factor 228.3 CF 5.3 GHz Span 40.0 MHz
—
— w — w
L JU | Measuring... P L J1 ] 0. &
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum 'tﬁ: Spectrum 'tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 37.9 ps & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
(@ 1Pk Max [0 1Pk Max
™M1[1] 7.12 dim| M1[1] 7.19 dBm|
Mi 531709340 GHz 5.3245730 GHz|
10 dB 3
26.00 dB) 10 dB i B 17.018813314 MHz|
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50 d8
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=60 dBm:
CF 5.32 GHz 30001 Els sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.3170934 GHz | 7.12 dBm ndB down 23.3046 MHz
1 1] 5.3080004 GHz | -18.88 dBm | ndb | 26.00 dB
T2 1 5.331305 GHz -18.88 dBm Q factor 228.2 CF 5.32 GHz Span 40.0 MHz
—
— w — W
L JU | Measuring... P L J1 ] 0. &
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FCC ID: 2APUQK1412W

U-NII-2A 802.11n HT20 5260MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 38.1 ys & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
[@ 17k Max [@ 1Pk Max
™[] .80 dBm) CITEN] 8.10 dBm)
10 ¢ M1 5.2645730 GHz| 5.2635310 GHz|
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.264573 GHz | 6.80 dBm ndB down 23.56 MHz
T1] A 5.248133 GHz | -19.23 dam | nas | 26.00 d&
T2 1 5.271693 GHz -19.24 dBm Q factor 223.5 CF 5.26 GHz 591 pts Span 40.0 MHz
-
) . I Y . I
L il | Measuring... L il ] 0..- P

U-NII-2A  802.11n HT20 5300MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 38.1 ys & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
[@ 17k Max [@ 1Pk Max
™[] 7.97 dBm ITRY] 7.16 dBrm
10 ¢ M1 5.2952530 GHz| 53017370 GHz|
2 S Y B L. 26.00 dB 10 dBi - Ice B 18.118668596 MHz
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CF 5.3 GHz 691 E: sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.205253 GHz | 7.37 dBm ndB down 24,139 MHz
T1] A 5.287959 GHz | -18.62 dam | nas | 26.00 d&
T2 1 5.312098 GHz -18.52 dBm Q factor 219.4 CF 5.3 GHz 591 pts Span 40.0 MHz
i ; T | T . e
L Bl | Measuring... P L il ] e P
" 0 . "
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 38.1 ys & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
[@ 17k Max [@ 1Pk Max
™[] .66 dBm) ITRY] 6.76 dBm|
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.323357 GHz | 6.66 dBm ndB down 23.444 MHz
T1] A 5.308075 GHz | -19.47 dam | nas | 26.00 d&
T2 1 5.33152 GHz -19.31 dBm Q factor 227.1 CF 5.32 GHz 591 pts Span 40.0 MHz
X A | . ey
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FCC ID: 2APUQK1412W

U-NI1-2A  802.11n HT40 5270MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 d8m = RBW 500 kHz Ref Level 20.00 d8m  RBW 1 MHz
Att 40dE  SWT Lms w VBW 1MHZ  Mode Auto Swesp Att 35dE SWT 1ms w VBW 3 MH:  Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
MI[1] 7.33 dim Mi1] 10.87 dem
. 5.2659190 GHz 5.281810 GHz
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Marker
Type | Ref | Trc | %-valug | Y-value | Function | Function Result | -70 dB
ML 1 5.265918 GHz | 7.33 dém ndB down 54,37 WAz
T1] A 5.247598 GHz | -18.72 dam | nas | 26.00 d&
T2 1 5.201968 GHz -18.73 diém Q factor 118.7 CF 5.27 GHz 591 pts Span 80.0 MHz
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U-NII-2A  802.11n HT40 5310MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 dam @ RBW 500 kHz Ref Level 20.00 dam ® RBW 1 MHz
At 40dB  SWT 1ms & VBW 1MHz Mode Auto Sweep At 35 dE SWT 1ms @ VBW 3 MHZ  Mode Auto Sweep
[@1P) Max [0 17k Max
M1[1] 6.99 dBm)| M1[1] 10.68 dem
p - 52058320 GHz| 5900620 GHz
i o T _nde o 26.00 dB| 10 di X L b 97.163531114 MHz
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=60 dBm:
CF 5.31 GHz 691 pts Span 60.0 MHz
Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | ~70 B
M1 1] 5.305832 GHz | 6.9% dam ndB down 43,569 MHz
71| 1] 5.288292 GHz | -18.88 dam | ndd 26.00 dB
T2 1 5.3318681 GHz -19.01 dBm Q factor 121.7 CF 5.31 GHz 591 pts Span 80.0 MHz
- S —
B 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dam ® RBW 1 MHz Ref Level 20.00 dam ® RBW 1 MHz
At 40dB  SWT 1ms & VBW 3 MHz  Mode Auto Sweep At 35 dE SWT 1ms @ VBW 3 MHZ  Mode Auto Sweep
[@1P) Max [0 17k Max
M1[1] H.42 dibm) M1[1] 8.55 dBm)|
p 5.309100 GHz, 5903890 GHz
o - i — 26.00 dB 10 ¢ 75.195369030 MHz
o .
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.3001 GHz | 5.42 dam ndB down 84,75 MHz
71| 1] 5.24728 GHz | -17.65 dam | ndd 26.00 dB
T2 1 5.33203 GHz -17.50 dBm Q factor 52.6 CF 5.29 GHz 591 pts Span 120.0 MHz
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FCC ID: 2APUQK1412W

U-NI1-2C  802.11a 5500MHz

26dB Bandwidth

99% Occupied Bandwidth

(=)

Spectrum Spectrum 'tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 37.9 ps & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
(@ 1Pk Max [0 1Pk Max
Mi1[1] 7.07 dBm) Mi[1] 7.39 dBm)
10 dB M1 462780 GHz 5.5047470 GHz|
o de 26.00 dBy 10 dBi ok v 16.960926194 MHz
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.5046278 GHz | 7.07 dém ndB down 23.4219 MHz
1 1] £.4882311 GHz | -18.93 dBm | ndb | 26.00 dB
T2 1 £.5116529 GHz -18.92 dBm Q factor 235.0 CF 5.5 GHz 591 pts Span 40.0 MHz
)il ] [ )il ] T
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U-NII-2C  802.11a 5580MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ]
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Ref Level 20.00 d&m

& RBW 300 kMz

Spectrum ]

(=)

Ref Level 20.00 d&m

& RBW 300 kMz

ESL,

At 40 dB SWT 37.9 ps & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
M1[1] 7.6 dim M1[1] 7.78 dBm)
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Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | ~70 B
ML 1] 5.5828839 GHz | 7.36 dam ndB down 22.8259 MHz
T1 1| 5.5687004 GHz | =18.64 dam | nd@ | 26.00 dB
T2 1 5.5915263 GHz -18.64 dBm Q factor 244.5 CF 5.58 GHz 591 pts Span 40.0 MHz
T . T | T . I
L JU | Measuring... & L JU ] 0 &
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum 'tﬁ: Spectrum 'tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 37.9 ps & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
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Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
ML 1] 5.7033732 GHz | 6.89 dém ndB down 23.3432 MHz
T1 1| 5.6883964 GHz | =15.10 dam | nd@ | 26.00 dB
T2 1 5.7117396 GHz -19.11 dBm Q factor 244.3 CF 5.7 GHz 591 pts Span 40.0 MHz
— ’ W — — ’ w
L JU | Measuring... & L JU ] 0 &
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FCC ID: 2APUQK1412W

U-NI1-2C  802.11n HT20 5500MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum 1"2’ Spectrum 1"3.’
Ref Level 20.00 dim & RBW 300 kHz Ref Level 20.00 dim & RBW 300 kHz
Att 40 dB SWT 38.1 ys & VBW 1 MHz  Mode auto FFT Att 35dB  SWT 35.1ps @ VBW 1MHz Mode Auto FPT
[@ 1Pk Max [@ 1Pk Max
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Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | -70 dB
ML 1 5.502721 GHz | 6.6 dBm ndB down 23.507 MHz
T1] A 5.488017 GHz | -19.28 dam | nas | 26.00 d&
T2 1 5.511925 GHz -19.53 diém Q factor 230.2 CF 5.5 GHz 591 pts Span 40.0 MHz
- v w e — ; w
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U-NII-2C  802.11n

HT20 5580MHz

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 38.1 ys & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
[@ 17k Max [@ 1Pk Max
™[] 7.01 dBm ITRY] 7.00 dBrm
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.577106 GHz | 7.01 dém ndB down 23.618 MHz
T1 1 5.568365 GHz =18.53 d&ém ndg 26.00 d&
T2 1 5.501983 GHz -19.11 dBm Q factor 236.1 CF 5.58 GHz 591 pts Span 40.0 MHz
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Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 d&m & RBW 300 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 38.1 ys & VBW 1 MHz  Mode auto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
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Type | Ref | Tre | ®-valuo | Y-value | Function | Function Result | ~70 B
M1 1] 5.702894 GHz | 6.58 dBm ndB down 24,313 MHz
T1 1 S,68767 GHz =19.02 d&ém ndg 26.00 d&
T2 1 5.711983 GHz -19.41 dBm Q factor 234.6 CF 5.7 GHz 591 pts Span 40.0 MHz
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FCC ID: 2APUQK1412W

U-NI1-2C  802.11n HT40 5510MHz

26dB Bandwidth 99% Occupied Bandwidth

Spectrum ] [@ Spectrum ] [@

Ref Level 20.00 dim & RBW 500 kHz Ref Level 20.00 dim & RBW 1 MHz
At 40dE SWT 1ms & VBW 1MHz Mode Auto Sweep Alt 35dB  SWT 1ms & VBW 3MHz Mode Auto Sweep
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L P ndi 26.00 dB 10 dBi v o 96.931982634 MHzZ|
. F e RSN e 44.631000000 MHz| T s [ e
0d8 ] Q factor 1234 T
\ 0
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T i X
20 don—] 3 -10 dir 7 7
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. g e y .
- \Wl_\‘mﬂpd“ -
40 da ss,ﬁ{,w"’ [
50 dBm:
40 d8
60 d8
70 dB: -0
=60 dBm:
CF 5.51 GHz 691 pts Span 60.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
ML 1 5.506353 GHz | 6.80 dam ndB down 44,631 MHz
11 1] 5.487685 GHz | -19.33 dBm | ndd | 26.00 08

| T2 1 5.532315 GHz -19.36 dBm Q factor 123.4 CF 5.51 GHz 691 E Span B0.0 MHz
T . e T e T
L J Measuring... é L { B é

L

U-NI1-2C  802.11n HT40 5670MHz

26dB Bandwidth 99% Occupied Bandwidth

Spectrum ] [@ Spectrum ] [@

Ref Level 20.00 dem  RBW 500 kHz Ref Level 20.00 dem ® RBW 1MHz
Att 40dE  SWT 1ms @ VBW 1MHz  Mode Auto Swesp Att 35d0  SWT 1ms @ VBW 3MHz  Mode Auto Swesp
@17k Max @17k Max
ML 7.92 dBm MLl 10.60 dBm
. 5.6837190 GHZ| M1 5.679150 GHz
o VR e | 1 PR Y. A 26.00 dB 10 ¢ Trm 97.163591114 MHz
- - falmaE ™) I 44.978000000 MH2 Ty R "\'
= Q factor \ 126.4
7 : J \§
4 : / \
20 dB g \‘“ -1 dea i
el ,}J \.‘L
r\_‘/ o .20 dB .

i »,.glgw!«"”'*”f ANt

50 dBm:
40 d8
50 d
=70 dB: S0
=60 dBm:
CF 5.67 GHz 691 E sgnn 60.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.683719 GHz | 7.32 dBm ndB down 44.978 MHz
T 1 5.647511 GHz | -18.63 dam | ndd | 25.00 d&

| T2 1 5.692489 GHz -15.05 deém Q factor 126.4 CF 5.67 GHz 691 E Span B0.0 MHz
T . e T e T
L J Measuring... é L { B é

L

U-NII-2C  802.11ac VHT80 5530MHz

26dB Bandwidth 99% Occupied Bandwidth

Spectrum ] [@ Spectrum ] [@

Ref Level 20.00 dim & RBW 1 MMz Ref Level 20.00 dim & RBW 1 MMz
At 40dB  SWT 1ms & VBW 3 MHz Mode Auto Sweep Alt 35dB  SWT 1ms & VBW 3MHz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
™[] 7.96 dBm CITEN] 7.71 dBm
£ M1 5.550670 GHz| 5.548060 GHz|
e, bbb b tecmprnns, | et d 26.00 dB| 10 dBi Occ “Il'g 75.195369030 MHz|
o 1 s Bw "l B4.400000000 MHz| T1 J--J—‘"'*—\Mf"‘—‘\-\!-v-\---’--\' P ity L v\-‘h—’ Tz
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e / 1 L T \L
T 2 )J \
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230 daged [ 20 dB
pE A
-30 dBmp \‘.‘\w\’
50 dem Mf =
L0 e
60 d8
=70 dB: S0
=60 dBm:
CF 5.53 GHz 691 E sEﬂll 120.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.55067 GHz | 7.96 dBm ndB down 84.4 MHz
T1 1] 5.4878 GHz | =17.53 d&m | ndg 26.00 d&

| T2 1 5.5722 GHz -18.06 dém Q factor | 65.8 CF 5.53 GHz 591 pts Span 120.0 MHz
T . | T T
L J Measuring... é L { B é
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FCC ID: 2APUQK1412W

U-NII1-3  802.11a 5745MHz

6dB Bandwidth

99% Occupied Bandwidth

J' Measuring... m

L

Spectrum |TI Spectrum ‘?
Ref Level 20.00 dim & RBW 100 kHz Ref Level 20.00 dim & RBW 300 kHz
Att 40 dE  SWT 94.8 us @ VBW 300 kHz  Mode Auto FFT Att 3508 SWT 35.1ys @ VBW 1MHz Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
D2[1] -5.91 dB ITEN] 7.70 dBr|
. 15.70210 MMz 5.7496310 GHz|
oo M1[1] 0.19 dBm) 10 di JR-: 17.076700434 MHz
1 590 GHZ, A v I
8 | i
0 g8 N PP L T Y PO | P Y [ S = ry 'Aﬁlf“"""" U
-10 di T ‘\k /)’ "\\
20 d8 Wj “1-‘% -10 drr o7 ™
o e 3 “ i h= o
o M‘M A
40 da o pod \"‘-fa’\"r\'f\-xv_
Mg T T | st
-0 dBm
=40 o
=60 dB
-70 dB 504
CF 5.745 GHz 30001 pts Span 40.0 MHz 60
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | -70 dB
M1 1] 5.7525253 GHz | 0.19 dém
p2| M1 1] -15.7021 MHz | -5.91dB |
03 M1 1 651.7 kHz -6.06 db CF 5.745 GHz 5691 pts Span 0.0 MHz
T . L e B . I
L JL J Measuring... é L JL J { ) é
. 0 . .
6dB Bandwidth 99% Occupied Bandwidth
Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 dim & RBW 100 kHz Ref Level 20.00 dim & RBW 300 kHz
Att 40 dE  SWT 94.8 us @ VBW 300 kHz  Mode Auto FFT Att 3508 SWT 35.1ys @ VBW 1MHz Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
GETRY] 6.04 di| ITEN] 7.58 dBrm|
S 14.43550 MHz 5.7803690 GHz,
o : M1[1] 3 dBm 10 dB Jee Bw 17.076700434 MHz
_— =lp=Fgs I &y P0G (T T (o 5.77873750 GHz| oo e [ ot i ond
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-30 dBm— ,M -20 dB (“,
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=40 o
=60 dB
-70 dB 504
CF 5.785 GHz 30001 pts Span 40.0 MHz 60
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | -70 dB
M1 1] 5.7787375 GHz | 5.23 dem
p2| M1 1] -1.9159 MHz | -6.03 dB |
03 M1 1 14,4355 MHz -6.04 dB CF 5.785 GHz 5691 pts Span 0.0 MHz
T . Ty | X . I
L JL J Measuring... é L JL J { ) é
. 0 . .
6dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘?
Ref Level 20.00 dim & RBW 100 kHz Ref Level 20.00 dim & RBW 300 kHz
Att 40 dE  SWT 94.8 us @ VBW 300 kHz  Mode Auto FFT Att 3508 SWT 35.1ys @ VBW 1MHz Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
pafi] 6.05 di mMa[1] 6.78 dBm)
. 12.17820 MHz 5.8266210 GHz|
oo I M1[1] 5.17 dBm| 10 & ! Joe Bw 16960926194 MHz
s 5.81999350 GH .
i ol [ l_lr | O e | 1999350 GHz WM-LWM\F.?M_,.-\,AW_
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dl 1
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=40 o
=60 dB
-70 dB 504
CF 5.825 GHz 30001 pts Span 40.0 MHz 60
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | -70 dB
M1 1] 5.8199935 GHz | 5.17 dem
p2| M1 1] -3,1746 MHz | -6.09 dB |
03 M1 1 13.1782 MHz -6.05 db CF 5.825 GHz 5691 pts Span 0.0 MHz
T a— P

ESL,

EST Technology Co.,Ltd

Report No. ESTE-R1907063

Page 33 of 126




FCC ID: 2APUQK1412W

U-NI1-3  802.11n

HT20 5745MHz

6dB Bandwidth

99% Occupied Bandwidth

(=)

Spectrum Spectrum ‘tﬁ:
Ref Level 20.00 d&m & RBW 100 kHz Ref Level 20.00 d&m & RBW 300 kHz
At 40 dB SWT 94.8 ys & VBW 300 kHz  Mode aAuto FFT Alt 3508 SWT 38.1 ps & VBW 1 MHz  Mode Auto FFT
(@ 1Pk Max [0 1Pk Max
paf1] -5.84 dB m1[1] 7.04 dBm|
e S 1.28930 MMz| 5.74164 iHz|
10dB mify Mt 5.1 dBm 10 dB ¥ Joe Bw 18.118668596 MHz
Rofloob bl | [} "I o 5.75250110 GHz| U ) - T P Elmat T
0 a8 - : {._ ¥ -«_4—--k _‘\ )
¥ | o -
209 : L / \
20 dB _a'l'lH M, -10 dBr e T
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30.48mf
50 dBm:
40 d8
50 d8
-70 dB S04
=60 dBm:
CF 5.745 GHz 30001 Els sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.7525011 GHz | 5.31 dém
p2| M1 1] -16.2885 MHz | -6.08 dB |
D3| M1 1 1,2893 MHz -5.94 di CF 5.745 GHz 691 E Span 40.0 MHz
T T | . I
L L J V| L i J T v

U-NII-3  802.11n

HT20 5785MHz

6dB Bandwidth

99% Occupied Bandwidth

ESL,

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 dim & RBW 100 kHz Ref Level 20.00 dim & RBW 300 kHz
Att 40 dB SWT 94.8 ys & VBW 300 kHz  Mode aAuto FFT Att 35dB  SWT 35.1ps @ VBW 1MHz Mode Auto FPT
[@1P) Max [0 17k Max
paf1] 6.1+ B ITEN] 7.30 dBrm|
. 15.04880 MHz 5.7802530 GHz,
iode I mif I|I|I 5.22 dBm 10 dB ‘(_ Yo By 18.060781476 MHz
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-0 dam Agh =
4 e
=60 dB
-70 dB 504
CF 5.785 GHz 30001 pts Span 40.0 MHz 60
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | -70 dB
M1 1] 5.7787402 GHz | 5.22 dam
o2 M| 1] -2.5306 MHz | -6.08 dB |
D3| M1 1 15.0488 MHz -6.14 di CF 5.785 GHz 691 E Span 40.0 MHz
X ; e T B e ) e
L JL J Measuring... é L JL J { ) é
. 0 . .
6dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘?
Ref Level 20.00 dim & RBW 100 kHz Ref Level 20.00 dim & RBW 300 kHz
Att 40 dB SWT 94.8 ys & VBW 300 kHz  Mode aAuto FFT Att 35dB  SWT 35.1ps @ VBW 1MHz Mode Auto FPT
[@1P) Max [0 17k Max
paf1] 6.07 di| ITEN] 7.48 dBr|
. 13.79150 MHz, 58202530 GHz|
bl ; mi[1] 5.21 dBm) 10 dB — Jce Bw 18.234442836 MHz2|
- T TP P S PR 8 RSN PO
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50 dam -\ )
=40 o
=60 dB
-70 dB 504
CF 5.825 GHz 30001 pts Span 40.0 MHz 60
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | -70 dB
M1 1] 5.8199962 GHz | 5.21 dém
o2 M| 1] -3,7892 MHz | -6.08 db |
D3 M1 1 13.7915 MHz -6.07 db CF 5.825 GHz 5691 pts Span 40.0 MHz
- —_—
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FCC ID: 2APUQK1412W

U-NI1-3  802.11n HT40 5755MHz

6dB Bandwidth

99% Occupied Bandwidth

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim & RBW 100 kHz Ref Level 20.00 dim & RBW 1 MMz
At 40dB  SWT 113.8 ps & VBW 300kHz Mode Auto FFT Alt 3508 SWT 1ms & VBW 3 MHz  Mode &uto Sweep
[@ 17k Max [@ 1Pk Max
Dafil .00 ap) CITEY) 11.04 dBm
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03] M1 1 13,1662 MHz -6.00 db CF 5.755 GHz 691 E Span B0.0 MHz
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U-NII-3  802.11n HT40 5795MHz

6dB Bandwidth

99% Occupied Bandwidth

Spectrum ]

(=)

Ref Level 20.00 d&m
Att

& RBW 100 kHz

Spectrum
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& RBW 1 MHz
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FCC ID: 2APUQK1412W

4. MAXIMUM CONDUCTED OUTPUT POWER

4.1. Limit
Band EUT Type Limit
1W(30dBm)
Outdoor Access Point (Max. e.i.r.p=125mW at any elevation angle
above 30 degrees as measured from the
U-NII-1 . horizon)
Indoor Access Point 1W(30dBm)
Fixed point-to-point Access Point 1W(30dBm)
Mobile and Portable Client Device 250mW(23.98dBm)
250mW(23.98dBm) or 11dBm+10 log
U-NII-2A All Device B,Which is lesser.
(B 1s 26dB Bandwidth in MHz)
250mW(23.98dBm) or 11dBm+10 log
U-NII-2C All Device B,Which is lesser.
(B is 26dB Bandwidth in MHz)
U-NII-3 All Device IW(30dBm)
Note:

For the Band U-NII-2A and U-NII-2C,the maximum conducted output power limit
calculate result refer to section 3.5.

4.2. Test Setup

L] L]
Brorunaomnr.

¢+ LEUT

4.3. Test Procedure

Connect EUT antenna terminal to the OSP-B157WB with RF cable.

Set the EUT transmit continuously with maximum output power.

c. Through the test software in TS 8897 to control a wideband gated RF power meter provided that
the gate parameters are adjusted such that the power is measured only when the EUT is
transmitting at its maximum power control level. Because the measurement is made only during
the ON time of the transmitter, no duty cycle correction factor is required.

d. Repeat above procedures until all modes and channels were measured.

e. Record the results in the test report.

o
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FCC ID: 2APUQK1412W

4.4. Test Result

Temperature 25°C Relative Humidity 55% Test Voltage | 120V/60Hz
Conducted | Conducted
Frequency | AVG Output | AVG Output Limit Result
BAND Test Mode (l\c/lle) g Powe;p Powerp (dBm)
(dBm) (W)
5180 11.373 0.0137 23.98 PASS
802.11a 5200 11.475 0.0140 23.98 PASS
5240 11.667 0.0147 23.98 PASS
5180 11.404 0.0138 23.98 PASS
802.11n HT20 5200 11.492 0.0141 23.98 PASS
5240 11.641 0.0146 23.98 PASS
802.11ac 0180
U-NII-1 VH'T20 5200
5240
5190 11.617 0.0145 23.98 PASS
802.1In HT40 5230 11.824 0.0152 23.98 PASS
802.11ac 5190
VHT40 5230
802.11ac
VHTS0 5210 11.637 0.0146 23.98 PASS
5260 11.495 0.0141 23.98 PASS
802.11a 5300 11.714 0.0148 23.98 PASS
5320 11.872 0.0154 23.98 PASS
5260 11.523 0.0142 23.98 PASS
802.11n HT20 5300 11.725 0.0149 23.98 PASS
5320 11.924 0.0156 23.98 PASS
802.11ac 5260
U-NII-2A VHT2 0 5300
5320
5270 11.653 0.0146 23.98 PASS
802.11n HT40 5310 11.957 0.0157 23.98 PASS
802.11ac 5270
VHT40 5310
802.11ac
VHTS0 5290 11.600 0.0145 23.98 PASS
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FCC ID: 2APUQK1412W

Conducted | Conducted
Frequency | AVG Output | AVG Output Limit Result
BAND Test Mode (MHz) Power Power (dBm)
(dBm) W)
5500 11.084 0.0128 23.98 PASS
802.11a 5580 11.140 0.0130 23.98 PASS
5700 11.427 0.0139 23.98 PASS
5500 11.112 0.0129 23.98 PASS
802.11n HT20 5580 11.132 0.0130 23.98 PASS
5700 10.909 0.0123 23.98 PASS
802.11 5300
1lac
U-NII-2C VHT20 5580
5700
5510 11.477 0.0141 23.98 PASS
802.11n HT40 5670 11.594 0.0144 23.98 PASS
802.11ac 5510
VHT40 5670
802.11ac
VHTS0 5530 11.568 0.0143 23.98 PASS
5745 11.462 0.0140 30.00 PASS
802.11a 5785 11.290 0.0135 30.00 PASS
5825 11.074 0.0128 30.00 PASS
5745 11.476 0.0140 30.00 PASS
802.11n HT20 5785 11.340 0.0136 30.00 PASS
5825 11.094 0.0129 30.00 PASS
802.11 2745
1lac
U-NII-3 VHT20 5785
5825
5755 11.801 0.0151 30.00 PASS
802.11n HT40 5795 11.444 0.0139 30.00 PASS
802.11ac 5755
VHT40 5795
802.11ac
VHTS0 5775 11.565 0.0143 30.00 PASS
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FCC ID: 2APUQK1412W

5. PEAK POWER SPECTRAL DENSITY

5.1. Limit
Band EUT Type Limit
Outdoor Access Point 17dBm/MHz
Indoor Access Point 17dBm/MHz
U-NII-1 - ; ) .
Fixed point-to-point Access Point 17dBm/MHz
Mobile and Portable Client Device 11dBm/MHz
U-NII-2A All Device 11dBm/MHz
U-NII-2C All Device 11dBm/MHz
U-NII-3 All Device 30dBm/500KHz
5.2. Test Setup
Spectrum Analyzer EUT

5.3. Spectrum Analyzer Setting

Spectrum Parameters Setting

RBW IMHz(For U-NII-1&U-NII-2A&U-NII-2C)
500KHz(For U-NII-3)

VBW 3MHz(For U-NII-1&U-NII-2A&U-NII-2C)
2MHz(For U-NII-3)

Span encompass the entire 26 dB EBW or 99% OBW of the signal

Sweep Time Auto
Number of Sweep Point =2 X SPAN/RBW
Detector RMS(power averaging)
Trace Average =100 traces

5.4. Test Procedure

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 5.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, use the marker-to-peak function to set the marker to the average of the

emission.

e. Ifthe duty cycle of test siganl <<98%,the result=max measured value+10 Xlog(1/duty cycle);
If the duty cycle of test siganl =98%,the esult=max measured value.

f. Repeat above procedures until all modes and channels were measured.

g. Record the results in the test report.

aoc oe
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FCC ID: 2APUQK1412W

5.5. Test Result

Temperature 25°C Relative Humidity 55% Test Voltage | 120V/60Hz
. Duty Total Power .
Fre Power Density . Limit
BAND Test Mode (MHz) (dBm/MHz) F(allc];c;r (dBDgls\i[tI}; ) (dBm/MHz) Result
5180 9.39 0.69 10.08 11.00 PASS
802.11a 5200 9.23 0.69 9.92 11.00 PASS
5240 9.42 0.69 10.11 11.00 PASS
5180 9.74 0.69 10.43 11.00 PASS
802.11n HT20 5200 9.48 0.69 10.17 11.00 PASS
5240 9.99 0.69 10.68 11.00 PASS
802.11ac 2180
U-NII-1 VHTZO 5200
5240
5190 7.59 0.66 8.25 11.00 PASS
802.11n HT40 5230 7.26 0.66 7.92 11.00 PASS
802.11ac 5190
VHT40 5230
802.11ac
VHTS0 5210 4.37 0.66 5.03 11.00 PASS
5260 9.32 0.69 10.01 11.00 PASS
802.11a 5300 9.35 0.69 10.04 11.00 PASS
5320 9.29 0.69 9.98 11.00 PASS
5260 10.15 0.69 10.84 11.00 PASS
802.11n HT20 5300 9.82 0.69 10.51 11.00 PASS
5320 10.13 0.69 10.82 11.00 PASS
802.11ac 2260
U-NII-2A VH'T 20 5300
5320
5270 7.80 0.66 8.46 11.00 PASS
802.11n HT40 5310 7.43 0.66 8.09 11.00 PASS
802.11ac 5270
VHT40 5310
802.11ac
VHTS0 5290 4.80 0.66 5.46 11.00 PASS
5500 9.51 0.69 10.20 11.00 PASS
IEEE 802.11a 5580 9.34 0.69 10.03 11.00 PASS
5700 9.33 0.69 10.02 11.00 PASS
5500 9.53 0.69 10.22 11.00 PASS
IEEE 8021 5580 9.60 0.69 10.29 11.00 PASS
5700 10.07 0.69 10.76 11.00 PASS
IEEE 802.11ac 2200
U-NII-2C VHT2.0 5580
5700
IEEE 802.11n 5510 7.53 0.66 8.19 11.00 PASS
HT40 5670 7.90 0.66 8.56 11.00 PASS
IEEE 802.11ac 5510
VHT40 5670
IEEE 802.11ac 5530 4.37 0.66 5.03 11.00 PASS
VHTR0 5610 9.51 0.69 10.20 11.00 PASS
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FCC ID: 2APUQK1412W

Fre Power Density Duty Total Power Limit
BAND Test Mode Factor Density Result
(MHz) | (dBm/500KHz) (dB) (dBm/500K Hz) (dBm/500KHz)
5745 8.05 0.69 8.74 30.00 PASS
802.11a 5785 7.20 0.69 7.89 30.00 PASS
5825 8.00 0.69 8.69 30.00 PASS
5745 8.32 0.69 9.01 30.00 PASS
802.11n HT20 | 5785 8.32 0.69 9.01 30.00 PASS
5825 8.09 0.69 8.78 30.00 PASS
802.11 Slas)
U-NII-3 -11ac
VHT20 5785
5825
5755 5.92 0.66 6.58 30.00 PASS
802.11n HT40
h 5795 5.89 0.66 6.55 30.00 PASS
802.11ac 5755
VHT40 5795
802.11ac
VHTS0 5775 2.89 0.66 3.55 30.00 PASS
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FCC ID: 2APUQK1412W
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FCC ID: 2APUQK1412W

U-NII-1 802.11n HT40 5190MHz

U-NII-1 802.11n HT40 5230MHz
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FCC ID: 2APUQK1412W

U-NII-2A  802.11a 5260MHz

U-NI1-2A  802.11a 5300MHz
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FCC ID: 2APUQK1412W

U-NII-2A  802.11n HT40 5270MHz

U-NII-2A  802.11n HT40 5310MHz
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FCC ID: 2APUQK1412W

U-NI1-2C  802.11a 5500MHz

U-NI1-2C  802.11a 5580MHz
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FCC ID: 2APUQK1412W

U-NI1-2C  802.11n HT40 5510MHz

U-NII-2C  802.11n HT40 5670MHz
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FCC ID: 2APUQK1412W

U-NII-3  802.11a 5745MHz
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FCC ID: 2APUQK1412W
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