FCC ID: HLZSP3100

FCC PART 15E TEST REPORT FOR CERTIFICATION
On Behalf of

Acer Incorporated
Halo Smart Speaker
Model Number: HSP3100G

FCC ID: HLZSP3100

Prepared for: Acer Incorporated
8F, 88, Sec 1, Hsin Tai Wu Rd, Hsichih, Taipei Hsien, 221, Taiwan

Prepared By: EST Technology Co., Ltd.

Chilingxiang, Qishantou, Santun, Houjie, Dongguan, Guangdong, China
Tel: 86-769-83081888-808

Report Number: ESTE-R2011150

Date of Test: Nov. 04~16, 2020
Date of Report: Nov. 18, 2020
EST Technology Co., Ltd Report No. ESTE-R2011150 Page 1 of 87



FCC ID: HLZSP3100

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 13
2.10. Test EQUIPMENT LISt ..icviiiiiiiiieiieiiecieeie ettt et e st e v e ereesteesteesesessbessseesseessaeseesssesssesssenssesssennns 17

3. 26DB BANDWIDTH & 99% OCCUPIED BANDWIDTH ...ccceeruiiieeriiiieeeiiiieeeenirieeeesereeeesnsseeeesnnneeeens 19
7 D 11 ¥ | OSSOSO SR PRURUURURURO 19

TR N A 1< 1 1 SRR 19

3.3, Spectrum ANALYZEr SETNG........vcccverrieiieieitiesieereeseeereereereebeete e taesesesssessseesseesseesseesssesssessseesns 19

3.4, TSt PIOCEAUIE ... .eeiiieiiiie e e e et e e et e e e atb e e e e atbeeeeeaabeeesnsreeeennnes 20

3.5, TESE RESUIL ..o ettt et e e et e e e et e et e et e e taeeereeeetaeeereeans 21

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 22

4. MAXIMUM CONDUCTED OUTPUT POWER ......coiiiiiiiiiiiiiiiieeeiiieeeeniieeeesiieeeessieeeeesnnaeeessnnaeeeennns 32
o R 5 1' 11| U USROS 32

R <] A 1< 10| o USSP PUUIUURURUP 32

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 32

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 33

5. PEAK POWER SPECTRAL DENSITY ....ccoiiiiiiiiiiiiieeeeeeeeiiiieeeeeeeeeeeeetitteeeeeeeeeeennsseeeeeeeeeesensnsseeeaaaeens 34
LT B 5 1 ¥ | SRR 34

TN T A <1111 o PRSI 34

5.3, Spectrum ANALYZEr SEHING.......cc.viiciieiiiieeiie e eetee ettt et e eteesveeetaeestbeeebeeesaseesssesensseessseeennes 34

5.4, TeSt PrOCEAUIE .. ..ottt e e ettt e e ettt e e e e ata e e e e aaaeeeentteeeeeseeeean 34

5.5, TSt RESULIL .. ettt e e e e e et e e e e et e e e eetaeeeeeaaeeeeensaeeeeeareeean 35

6. UNWANTED EMISSIONS AND BAND EDGE .....ccuvtiiiiiiiiieieiiiee ettt evree e e eiaeee s 41
L3 N 111 ¥ 1 USROS 41

0.2, ST SEIUP ..uvvieeiiieiieeetie ettt ettt e et e et e e s tteestaeestbeeesbaeesbeeassaeesssaesssaeasssaeasseeesseeassaanssaeasseensseeans 42

6.3.  Spectrum ANALYZET SN, .....ccccuiiiiiieeiieecieeetee ettt eree et eeeteeestaeesbeeeebeessbeeessaeessseessseeessseenns 43

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 44

0.5, TSt RESUIL...eiiiiieiii e ettt e et e e et e e e et e e e e abaeeeeettaeeeeeataeaeeentreeeeensees 45

7. FREQUENCY STABILITY ..cooiiiiiiiiiiiie e 59
2 U 13+ ¥ 1 RSSO 59

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 59

7.3, Spectrum ANALYZEr SETHNE......c.eeiiiiiieiieie ettt ettt ettt ettt sa e st eeteete e teesbeesseesneesaseenee 59

TA, TESE PTOCEAUIE ..o e e e et e e et e e e eetae e e eeareeeeeareeeeennnes 60

EST Technology Co., Ltd Report No. ESTE-R2011150 Page 2 of 87



FCC ID: HLZSP3100

7 T Nt A T U PRSP 61
8. AC POWER LINE CONDUCTED EMISSIONS .......coiiiiiiiiiieeiiiiieeeeciteeeeeiieeeeeeiveeeeeenreeeeennaeeeesaneeaeas 64
Bl LMt oottt ettt e ettt e e e tb e e e e b e e e e e tbaeeeetbaaeeattaeeeeattaeeeenbaeeeantbreeeanreeean 64
TN T A <1 11 o S 64
8.3, Spectrum ANALYZET SEHNG.....c..ciieiieiieiie ettt et et e ste et e b e eb e e reesseesreesraesssessseesseesseesseessessss 64
I S T A o (e 1T Ta 13 (O 64
eI T TS A 21 1 L PR 65
9. ANTENNA REQUIREMENTS ....cottuuiitiiiiiittttieeeeeeeeetttutaeeseeestssasanesseestsssnnnseseeessssnnsesesesesmmnns 69
0.1, LMt ettt e ettt e et e e e e bt e e e e abe e e e e aabeeeeaatbaeeeaatbaeeeaatbaeeeatbaeeeanbaeeeeantreeeeannees 69
0.2, TESE RESUIL...eiiiieeiieieiiee ettt e e e e et e e e eeaae e e e eeaaaeessaareeseenteeessnnareeesentreessennees 69
10. TEST SETUP PHOTO .....coiiiiiiiiiiiiitieeee ettt ettt e e e e e e e eetaa e e e e e e e e naattaeeseaeeesesnsssaaeneaaaaens 70
L1, EUTPHOTO ...ttt e ettt e et e e e et e e e eaae e e e eeataeaeeeeanneas 72
EST Technology Co., Ltd Report No. ESTE-R2011150 Page 3 of 87



FCC ID: HLZSP3100

EST Technology Co., Ltd.
Applicant: Acer Incorporated
Address: 8F, 88, Sec 1, Hsin Tai Wu Rd, Hsichih, Taipei Hsien, 221, Taiwan
Manufacturer: Acer Incorporated
Address: 8F, 88, Sec 1, Hsin Tai Wu Rd, Hsichih, Taipei Hsien, 221, Taiwan
EU.T: Halo Smart Speaker
Model Number: HSP3100G
Power Supply: DC 16V From Adapter Input AC 100-240V, 50/60Hz
Trade Name: or ACER Serial No.:  =-eee-
Date of Receipt: Nov. 04, 2020 Date of Test:  Nov. 04~Nowv. 16, 2020

Test Specification:

FCC Part 15 Subpart E 15.407

ANSI C63.10:2013

FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01
FCC KDB 662911 D01 Multiple Transmitter Output v02r01

Test Result:

The device described above is tested by EST Technology Co., Ltd. The
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

i

I

Prepared by:

Ringon§

Reviewed by:

A |

/ E
N LU

/
o

Ring Yang / Assistant

Seven Wang / Engineer

Other Aspects:
None.

Abbreviations: OK/P=passed Jail/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 extracts without written approval of EST Technology Co., Ltd.
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FCC ID: HLZSP3100

1. GENERAL INFORMATION

1.1. Description of Device (EUT)

FCC ID : |[HLZSP3100

Product Name :  |Halo Smart Speaker

Model Number . |HSP3100G

Software Version : 1.44.0.0.12

Hardware Version . |VER-03

Operation frequency |:  |U-NII-2C: 5600MHz~5650MHz
Number of channel | |[U-NII-2C:

IEEE 802.11a/n HT20 / ac VHT20: 3 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;

Transmit Power : |U-NII-2C

IEEE 802.11a: 11.85dBm

IEEE 802.11n HT20: 13.91dBm

IEEE 802.11n HT40: 14.83dBm

IEEE 802.11ac VHT20: 14.96dBm

IEEE 802.11ac VHT40: 14.93dBm

IEEE 802.11ac VHTS80: 15.02dBm

Sample Type : _ |Prototype production

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

EST Technology Co., Ltd Report No. ESTE-R2011150 Page 5 of 87



FCC ID: HLZSP3100

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 34
2 N/A N/A Internal N/A 2.8
Remark:

(1) The EUT can work as CDD mode in IEEE 802.11n and IEEE 802.11ac,and can
operate with one spatial stream.
According to KDB 662911 F 2) f) (ii):

Directional gain=10X1log[(1 0>**%+10

2.8/20

)2/2]=6.12dBi > 6dBi

So,the output power limit and power spectral density should be reduced.

For output Power:

U-NII-2C Limit is 24dBm-(6.12dBi-6dBi)=23.88dBm
For power spectral density:
U-NII-2C Limit is 11dBm/MHz-(6.12dBi-6dBi)=10.88dBm/MHz

NT No. SISO Configuration MIMO Configuration
TX Mode
IEEE 802.11a ANT 1 and ANT 2 /
IEEE 802.11n HT20 / ANTI1+ANT2
IEEE 802.11n HT40 / ANTI+ANT?2
IEEE 802.11ac VHT20 / ANTI1+ANT2
IEEE 802.11ac VHT40 / ANTI+ANT2
IEEE 802.11ac VHT80 / ANTI1+ANT?2

EST Technology Co., Ltd

Report No. ESTE-R2011150

Page 6 of 87
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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 26dB Bandwidth & 99% Occupied 15.407(a) PASS
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-R2011150 Page 7 of 87
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2.2. Test Facilities

EMC Lab : Certificated by CNAS, CHINA
Registration No.: L5288
This Certificate is valid until: November 12, 2023

Certificated by FCC, USA
Designation Number: CN1215
This Certificate is valid until: January 31, 2022

Certificated by A2LA, USA
Registration No.: 4366.01
This Certificate is valid until: January 31, 2022

Certificated by Industry Canada
CAB identifier No.: CN0035
This Certificate is valid until: January 31, 2022

Certificated by VCCI, Japan

Registration No.:C-14103; T-20073; R-13663;
R-20103; G-20097

Date of registration: Apr. 20, 2020

This Certificate is valid until: Apr. 19, 2023

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

Certificated by Intertek
Registration No.: 2011-RTL-L2-64
Date of registration: November 08, 2018

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

EST Technology Co., Ltd Report No. ESTE-R2011150 Page 8 of 87
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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.
A Adapter DYS DYS824-160150W-K - -

Item | Shielded Type | Ferrite Core Length Note
1 NO NO 1.6m 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.

AC Mains A I EUT

AC 120V/60Hz&
AC 240V/60Hz

(EUT: Halo Smart Speaker)

EST Technology Co., Ltd Report No. ESTE-R2011150 Page 9 of 87
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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 120/124/128 OFDM 6Mbps

IEEE 802.11n HT20 120/124/128 OFDM MCS0

26dB IEEE 802.11n HT40 118/126 OFDM MCS0
Bandwidth IEEE 802.11ac VHT20 120/124/128 OFDM MCS0
IEEE 802.11ac VHT40 118/126 OFDM MCS0

IEEE 802.11ac VHT80 122 OFDM MCSO0

IEEE 802.11a 120/124/128 OFDM 6Mbps

IEEE 802.11n HT20 120/124/128 OFDM MCS0

99% IEEE 802.11n HT40 118/126 OFDM MCS0

Occupied

Bandwidth IEEE 802.11ac VHT20 120/124/128 OFDM MCS0
IEEE 802.11ac VHT40 118/126 OFDM MCS0

IEEE 802.11ac VHT80 122 OFDM MCSO0

IEEE 802.11a 120/124/128 OFDM 6Mbps

Maximum IEEE 802.11n HT20 120/124/128 OFDM MCS0
Conducted IEEE 802.11n HT40 118/126 OFDM MCS0
(I))g\t)g;lrt IEEE 802.11ac VHT20 120/124/128 OFDM MCS0
IEEE 802.11ac VHT40 118/126 OFDM MCS0

IEEE 802.11ac VHT80 122 OFDM MCS0

= EST Technology Co., Ltd Report No. ESTE-R2011150 Page 10 of 87
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IEEE 802.11a 120/124/128 OFDM 6Mbps
IEEE 802.11n HT20 120/124/128 OFDM MCS0
Peak Power IEEE 802.11n HT40 118/126 OFDM MCS0
Spectral
Density IEEE 802.11ac VHT20 120/124/128 OFDM MCS0
IEEE 802.11ac VHT40 118/126 OFDM MCS0
IEEE 802.11ac VHTS80 122 OFDM MCSO0
IEEE 802.11a 120/124/128 OFDM 6Mbps
IEEE 802.11n HT20 120/124/128 OFDM MCS0
Unwanted
Emissions IEEE 802.11n HT40 118/126 OFDM MCS0
and Band
Edge(Above | IEEE 802.11ac VHT20 120/124/128 OFDM MCS0
1GHz) IEEE 802.11ac VHT40 118/126 OFDM MCSO0
IEEE 802.11ac VHTS0 122 OFDM MCS0
Unwanted
Emissions IEEE 802.11a 124 OFDM 6Mbps
Below 1GHz
Frequency Unmodulation 120/124/128 N/A N/A
Stability
AC Power
Line IEEE 802.11a 124 OFDM 6Mb
Conducted ) ps
Emissions
Note:

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

EST Technology Co.,Ltd Report No. ESTE-R2011150 Page 11 of 87
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2.7. Channel List

Band Mode Channel Fr(el\(}[ﬁ;l)cy
IEEE 802.11a & n HT20 & ac }gg gggg
VHT20 128 5640
U-NII-2€ IEEE 802.11n HT40 & 118 5590
ac VHT40 126 5630
IEEE 802.11ac VHT80 122 5610

EST Technology Co.,Ltd

Report No. ESTE-R2011150

Page 12 of 87
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2.8. Power Setting of Test Software

Software Name CMD
U-NII-2C
Frequency(MHz) 5600 5620 5640
IEEE 802.11a Setting 50 50 50
IEEE 802.11n HT20 Setting 50 50 50
IEEE 802.11ac VHT20 Setting 50 50 50
Frequency(MHz) 5590 5630
IEEE 802.11n HT40 Setting 55 55
IEEE 802.11ac VHT40 Setting 55 55
Frequency(MHz) 5610
IEEE 802.11ac VHTS80 Setting 60

2.9. Duty Cycle of Test Signal

Temperature | 27.2°C Relative Humidity 51% Test Voltage 120V/60Hz
Mode Frequency| On time | Total Time | Duty Cycle | Duty Factor| 1/T | VBW Setting
(MHz) (ms) (ms) (%) (dB) (Hz) (Hz)
IEEE 802.11a | 5600 0.25507 | 0.27971 91.19 0.40 3920 3920
IEE}EI,?(;%) Hn 5600 0.20580 | 0.23043 89.31 0.49 4859 4859
IEEE 802.11ac
VHT20 5600 0.23478 | 0.25942 90.50 0.43 4259 4259
IEEE 802.11n 5630 0.11884 | 0.14493 82.00 0.86 8415 8415
HT40
IEEE 802.11ac
VHT40 5630 0.13623 | 0.15942 85.45 0.68 7341 7341
IEEE 802.11ac
VHTS0 5610 0.06957 | 0.10725 64.87 1.88 14374 14374
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.

5. The on-time time is transmission duration(T).
6. The VBW Setting is use for RMS measurement in unwanted emissions and band edge(Above
1GHz ) test.
EST Technology Co.,Ltd Report No. ESTE-R2011150 Page 13 of 87
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IEEE 802.11a 5600MHz

Spectrum I TI
Ref Level 20.00 dBm  Offset 1.00 dé @ RBW 3 MHz
Att 35dB @ SWT 2 ms @ VBW 10 MHz
SGL
@ 1Pk Max
M1[1] -41.00 dBm
933.33 ps
e D2[1] -1.07 dB
| | 255.07 ps
PN ATl ] F
ol i
-50 dBm
-60 dBm
-70 dBém
CF 5.6 GHz 691 pts 200.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1/ [ 1] 933,33 ps | -41,00 dBm | [
pD2| M1| 1] 255.07 pis | -1.07 d8 |
| D3] M1 1] 279.71 ps | 1.13 d8 |

Ready

J{ J

UNERRERRD W8 y

IEEE 802.11n HT20 5600MHz

Spectrum I TI
Ref Level 20.00 dBm Df-fset 1.00 dB & RBW 3 MHz
Att 35de @ SWT 2ms & YBW 10 MHz
SGL
@® 1Pk Max
D3[1] -1.48 dB
230.43 ps
e M1[1] -39.99 dBm
" " 1.02609 ms
MWMM i Vg JTEE R TN Y STS L I R YV S VT R e | T Y
.‘]
Ayl L [ | I.l
“A
-50 dBm
-60 dBm
-70 dBm
CF 5.6 GHz 691 pts 200.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
I w1 [ 1] 1.02609 ms | -39,99 dBm | |
pz| ™mi| 1] 205.8 ps | -1.26 db | |
p3| mi| 1] 230.43 ps | -1.48 db | [ |
]': ) Ready LLLLLTLEL) = 4

EST Technology Co.,Ltd Report No. ESTE-R2011150 Page 14 of 87
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IEEE 802.11n HT40 5630MHz

Spectrum I TI
Ref Level 20.00 dBm Offset 1.00 d& & RBW 3 MHz
Att 35de @ SWT 2ms & YBW 10 MHz
SGL
@ 1Pk Max
D3[1] 1.55 dB
144.93 ps
e M1[1] -41.15 dBm
721.74 ps
Jq,UJ‘w lj,nhl.p Hivg r]k.m,
|W I“”l’ .fu ‘L‘ |..W A .thu“ L)Mm s M IJ'U b
I ] 1 1] 1 I F i I'l I

-50 dBm
-60 dBm
-70 dBém
CF 5.63 GHz 691 pts 200.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1/ [ 1] 721.74 ps | -41,15 dBm | [
pD2| M1| 1] 118.84 ps | 0.21d8 |
D3| M1| 1] 144.93 ps | 1.55 dB |

K ) .lte ady LTI = 4

IEEE 802.11ac VHT20 5600MHz

Spectrum I u_f-_? I

Ref Level 20.00 dBm Offset 1.00 dB & RBW 3 MHz

Att 35de @ SWT 2ms & YBW 10 MHz
SGL
@ 1Pk Max
mMi1[1] -39.96 dBm
8689.86 ps
e pD2[1] -1.67 dB

234.78 ps

APV BATO] AFpam 9

i .
-50 dBm
-60 dBm
-70 dBém
CF 5.6 GHz 691 pts 200.0 ps/
(Marker |
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
[ m1 | 1] 889.96 ps | -39.96 dBm | [
pD2| M1| 1] 234.78 pis | -1.67 d8 |
D3| M1| 1] 259.42 ps | 1.27 d8 | | |
]': ) Ready LLLELLLTL = 4
EST Technology Co.,Ltd Report No. ESTE-R2011150 Page 15 of 87
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Spectrum I

IEEE 802.11ac VHT40 5630MHz

(=

Ref Level 20.00 dBm

Offset 1.00 dB @ RBW 3 MHz

Att 35dB @ SWT 2 ms @ VBW 10 MHz
SGL
@® 1Pk Max
mMi1[1] -41.97 dBm
678.26 ps
e pD2[1] 2.44 dB
136.23 ps
A r&w oy rﬂf"") ]\HW-"
lM llJ llN L\ . 4] o .lrlw"uw . e nl'mw .ﬁ
i Iz I 4 H" [ru il i Fl F F
| i BB J A W
i =, b} b
-50 dBm
-60 dBm
-70 dBém
CF 5.63 GHz 691 pts 200.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
| M1 | 1] 678.26 ps | -41.97 dBm | |
pD2| M1| 1] 136.23 ps | 2.44 dB |
D3| M1| 1] 159.42 ps | 1.63 dB |

J{

Spectrum I

IEEE 802.11ac VHT80 5610MHz

(=

Ref Level 20.00 dBm

Offset 1.00 dB @ RBW 3 MHz

Att 35dB @ SWT 2ms @ VBW 10 MHz
SGL
@® 1Pk Max
D3[1] 0.17 dB
107.25 ps
e M1[1] -41.13 dBm
0 dBm 681.16 ps
i .Mvﬂﬁ.m.ﬂ’.rﬂﬂdﬂhﬂﬂ
YA P AR AIrari A
ML ol
il h| )k!’_j‘ﬁ?_'ﬁ = r 1‘.1]. ML At
-50 dBm
-60 dBm
-70 dBm
CF 5.61 GHz 691 pts 200.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
[ m1 1] 681,16 ps | -41.13 dBm | [
pD2| M1| 1] 69.57 ps | 1,18 dB |
D3, M1| 1| 107.25 ps | 0.17 dB |
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2.10. Test Equipment List

For AC power conducted emissions test

Equipment Manufacturer| Model No. | Serial No. Cag())rj}t,lon Last Cal. | Next Cal.
) Rohde
EMI Test Receiver ESHS30 EST-E001 LISAI June 13,20 | 1 Year
& Schwarz
o ) Rohde
Artificial Mains Network ENV216 EST-E002| LISAI June 13,20 | 1 Year
& Schwarz
.. Rohde
Pulse Limiter ESH3-Z2 |EST-E078| LISAI June 13,20 | 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. Caglz)r(:il;mn Last Cal. | Next Cal.
EMI Test Rohde ESR7  |EST-E047| LISAI |June1320| 1 Year
Receiver & Schwarz

Active Loop Antenna SCHEV\C]:?(REB FMZB 1519B | EST-E054 LISAI June 13,20 | 1 Year
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. Cagzr;;lon Last Cal. | Next Cal.
EMI Test Rohde ESR7  |EST-E047| LISAI |June1320| 1 Year
Receiver & Schwarz

Bilog Antenna Teseq CBL6111D [EST-E034| LISAI |June 13,20 | 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 1000MHz)
Equipment Manufacturer| Model No. | Serial No. Cagl:)r(all;lon Last Cal. | Next Cal.
Horn Antenna SCHE“CfiRZB BBHA 9120 D | EST-E031 LISAI June 13,20 | 1 Year
Signal Amplifier SCHE\Ké?(RZB BBV9718 |EST-E032| LISAI |June 13,20 | 1 Year
Rohde
Spectrum Analyzer FSV40 EST-E069| LISAI |June 13,20 | 1 Year
&Schwarz
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
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For connect EUT antenna terminal test

Equipment Manufacturer| Model No. | Serial No. Cagl:)rcall;lon Last Cal. | Next Cal.
Rohde
TS 8997 &Schwarz / / / / /
Open Switch and Rohde
Control Unit &Schwarz OSP-B157WB |EST-E036 LISAI June 13,20 1Year
Signal and Rohde
Spectrum Analyzer &Schwarz FSV EST-E037 LISAI June 13,20 | 1 Year
Signal Generator Rohde SMB100A |EST-E038| LISAI |June13,20| 1 Year
&Schwarz
Vector Signal Rohde | \BV100A [EST-E039 | LISAT | June13,20| 1Year
Generator &Schwarz
Rohde
Test Software WMS32 V10.50.00 N/A N/A N/A
&Schwarz
Temperature controller Terchy MHQ EST-E101| LISAI |June 13,20 | 1 Year
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3. 26DB BANDWIDTH & 99% OCCUPIED BANDWIDTH

3.1. Limit
Band Frequency (MHz) Test Item Limit
26dB Bandwidth&99%
U-NII-2C 5470-5725 Occupied Bandwidth N/A
3.2. Test Setup
Spectrum Analyzer EUT
3.3. Spectrum Analyzer Setting
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

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

EST Technology Co.,Ltd
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3.4. Test Procedure
For 26dB Bandwidth Measurement :

/o o

™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 99% Occupied Bandwidth Measurement :

me o 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, 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 ‘ 24.7°C ‘ Relative Humidity ‘ 53% ‘ Test Voltage | 120V/60Hz
26dB Bandwidth&99% Occupied Bandwidth
26dB 99% Occupied | Calculate | Calculate

Fre Bandwidth Bandwidth Power Power
AND TestMode | iy (MHz) (MHz) Limit | Limit
Antl | Ant2 | Antl | Ant2 (W) (dBm)
5600 21.476 | 21.418 16.787 | 17.135 0.2500 23.98
IEEE 802.11a 5620 21.360 | 21.418 16.729 | 17.192 0.2500 23.98
5640 21.360 | 21.476 | 16.787 | 17.308 0.2500 23.98
5600 21.881 | 22.113 18.003 18.119 0.2500 23.98
IEEEI,?,(Z)%)'HH 5620 21.823 | 21.766 18.119 18.061 0.2500 23.98
5640 21.766 | 21.766 18.003 18.119 0.2500 23.98
5600 21476 | 21.708 | 18.061 18.292 0.2500 23.98
U-NIL-2C IEE{E,I?IOT% fac 5620 | 21.534 | 21.708 | 18.234 | 18.119 | 0.2500 23.98
5640 21.592 | 21.766 18.061 18.177 0.2500 23.98
IEEE 802.11n 5590 39942 | 40.289 | 37.048 | 37.164 0.2500 23.98
HT40 5630 39.942 | 40.637 | 36.903 | 37.077 0.2500 23.98
IEEE 802.11ac 5590 40.463 | 40.116 | 37.048 | 37.164 0.2500 23.98
VHT40 5630 40.116 | 40.029 | 36.903 | 36.990 0.2500 23.98

IEEE 802.11ac
VHTS0 5610 82.140 | 80.750 | 76.064 | 76.411 0.2500 23.98

Note :

For Band 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-2C

IEEE 802.11a 5600MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

(=)

ESL,

Spectrum ‘T Spectrum
Ref Level 20.00 dBm  Offset 1.00 dB e RBW 300 kHz Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz
At 35d8  SWT  38.1ps @ VBW 1 MHZ  Mode Auto FFT At 35d8 SWT 38.1ps @ VBW 1 MHz Mode Auto FFT
@17k Max [@ 17k Max
M1[1] 53 dBm| mi[1] “A.66 dBm
. 5.6054410 GHz 5.6054410 GHz,
oo ndi 26.00 dB 10 dB Joe Bw 16.787264834 MHz
. Bw 21.476000000 MHz|
o Q fogior 261.0
; 0
104 - bt
<20 dB: /"II \ -10 de f T TR [ O A
-30 dB o s L -20 dB. ‘t
Y X / \
el \
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Wiy S VEs PN P -30 dam ., 3
-50 dim i \1
40 dB L/ -
£0 B fpemrnent Ao Y R WATATEE S SPIAE
<70 dB: 504
=60 dBm:
CF 5.6 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il ~70 B
ML 1 5.605441 GHz | -7.53 dem ndB down 21,476 MHz
T1 1] 5.589291 GHz | -33.73 dBm | ndd | 26.00 B
T2 1 5610767 GHz -33.54 dBm Q) factor 261.0 | CF 5.6 GHz 691 E Span 40.0 MHz
) ' C e B — ' T
L b | Measuring... P L byl ] e P
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
Ref Level 20.00 dBm  Offset 1.00 dB e RBW 300 kHz Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz
At 35d8  SWT  38.1ps @ VBW 1 MHZ  Mode Auto FFT At 35d8 SWT 38.1ps @ VBW 1 MHz Mode Auto FFT
@17k Max [@ 17k Max
M1[1] 7.40 dim| mi[1] “A.15 dBm
. 5.6253840 Gz 5.6254410 GHz,
oo ndi 26.00 dB 10 dB Joe Bw 16.720377713 MHz
. Bw 21.360000000 MHz|
o Q fogtpr 263.4
4 0
a0d i A b o
\ i
<20 dB / L1 =10 dBr T S R v
i g s ! I
-40 dB / A / N,
= d
s AP A o R Aty ¥ ST “a0 chm 7 :
-50 dim / \
40 dB Fid
B 1 w
-0 v | pT WA —\_V‘_,_.‘,‘__,.JA.\_,-\_/\HM_‘
<70 dB: 504
=60 dBm:
CF 5.62 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
ML 1 5.625384 GHz | -7.40 dem ndB down 21.36 MHz
T1 1] 5.609291 GHz | -33.71 dBm | ndd | 26.00 08
T2 1 5.630651 GHz -33.14 dBm Q) factor 263.4 || CF 5.62 GHz Span 40.0 MHz
L b | Measuring... P L bil ] e P
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
Ref Level 20.00 dBm  Offset 1.00 dB e RBW 300 kHz Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz
At 35d8  SWT  38.1ps @ VBW 1 MHZ  Mode Auto FFT At 35d8 SWT 38.1ps @ VBW 1 MHz Mode Auto FFT
@17k Max [@ 17k Max
M1[1] 7.08 dBm| mi[1] 7.93 dBm)
. 5.6453840 Gz 5.6454410 GHz
oo ndi 26.00 dB 10 dB Joe Bw 16.787264834 MHz
. Bw 21.360000000 MHz|
o Q foger 264.3
'3 0
104 i 2 % s
20 de LY o f' T o b -
-30 da ALz 20 dB J \i
b ! /. \
b s A / =
SRRPY VR st s et 30 dBm = \
-50 dBm |'( \
- > q
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<70 dB: S04
=60 dBm:
CF 5.64 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
ML 1 5.645384 GHz | -7.08 dem ndB down 21.36 MHz
T1 1] 5.629407 GHz | -32.88 dBm | ndd | 26.00 08
T2 1 5650767 GHz -33.10 dBm Q) factor 264.3 || CF 5.64 GHz 691 E Span 40.0 MHz
X - e B - Co
L b | Measuring... P L bil ] e P
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U-NII-2C

IEEE 802.11a 5600MHz_Ant 2

. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm  Offset 1.00 dB e RBW 300 kHz Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz
At 35d8  SWT  38.1ps @ VBW 1 MHZ  Mode Auto FFT At 35d8 SWT 38.1ps @ VBW 1 MHz Mode Auto FFT
@17k Max [@ 17k Max
M1[1] 8.51 dBm| mi[1] -B.86 dBm
. 5.6016790 Gz 5.6013910 GHz,
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Marker
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ML 1 S.601679 GHz | -8.51 dam ndB down 21,418 MHz
T1 1] 5.589349 GHz | -34.20 dBm | ndd | 26.00 B
T2 1 5.610767 GHz -34.42 dBm Q factor 261.5 CF 5.6 GHz 591 pts Span 40.0 MHz
L
X . e Y ) (I
L JL J Measuring... L JL J { B é
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm  Offset 1.00 dB e RBW 300 kHz Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz
At 35d8  SWT  38.1ps @ VBW 1 MHZ  Mode Auto FFT At 35d8 SWT 38.1ps @ VBW 1 MHz Mode Auto FFT
@17k Max [@ 17k Max
M1[1] 7.80 dBm| mi[1] ~7.72 dBm
. 5.6258470 Gz 5.6187260 GHz
toea nds 26.00 By 10 ¢ Joe Bw 17.192474674 MHz
. Bw 21.418000000 MHz|
0d8 Q factge 262.7
a
-10d r B e T - .S M1
- / \ 10 doer IS RN, 54 PRY A
<20 dB _j 2
o . e / A
) 7 X ' s/ L
| 0 dmmrecfins A1 ul i / \
der o A oy 30 dam -
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400a0 PLETAY —
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=60 dBm:
CF 5.62 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Tre | %-valug | Y-value | Function | Function Result | -70 dB
ML 1 5.625847 GHz | -7.80 dem ndB down 21,418 MHz
T1 1] 5.609291 GHz | -33.82 dBm | ndd | 26.00 B
T2 1 5.630709 GHz -33.68 dBm Q factor 262.7 CF 5.62 GHz 591 pts Span 40.0 MHz
X a— T
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm  Offset 1.00 dB e RBW 300 kHz Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz
At 35d8  SWT  38.1ps @ VBW 1 MHZ  Mode Auto FFT At 35d8 SWT 38.1ps @ VBW 1 MHz Mode Auto FFT
@17k Max [@ 17k Max
M1[1] 21 dim mi[1] 5.9% dBm|
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toea nds 26.00 dBy 10 ¢ Joe Bw 17308248915 MHz
. Bw 21.476000000 MHz|
0d8 Q fogker 262.9 E
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K
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Marker
Type | Ref | Tre | X-valun | Y-valus |__Function | Function Result -70 dey
ML 1 5.645441 GHz | -7.21 dem ndB down 21,476 MHz
T1 1] 5.629175 GHz | -33.38 dBm | ndd | 26.00 8
T2 1 5.650651 GHz -33.02 dém Q factor 262.9 CF 5.64 GHz 591 pts Span 40.0 MHz
X a— T
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U-NII-2C

IEEE 802.11n HT20 5600MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim  Offset 1.00 dB & RBW 300 kHz Ref Level 20.00 dbm  Offset 1.00 dB & RBW 300 kHz
Att 35de SWT  38.1ps @ VBW 1 MMz Mode Auto FFT At 35dE  SWT  38.1ps @ VBW 1 MHz  Mode Auto FFT
(@ 1Pk Max [@ 1Pk Max
M1[1] 7.57 dBm m1[1] -8.61 dBm|
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T2 1 5.610825 GHz -33.58 dBm Q factor 256.0 CF 5.6 GHz 591 pts Span 40.0 MHz
)il ] [ )il ] T
L JU | Measuring... L JU ] 0. )

U-NI1-2C

IEEE 802.11

n HT20 5620MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz
Att 35d8 SWT  38.1ps @ VBW 1 MHz  Mode Auto FFT Att 3548 SWT  39.1us @ VBW 1Mz Mode Auto FFT
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U-NII-2C

IEEE 802.11n HT20 5600MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

ESL,

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 d8m  Offset 1.00 dB w RBW 300 kHz Ref Level 20.00 dm  Offset 1.00 dB w RBW 300 kHz
At 35 dE SWT  38.1us @ VBW 1 MHz  Mode Auto FFT Att 35d8 SWT 38.1ps @ VBW 1Mz Mode Auto FFT
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U-NII-2C

IEEE 802.11ac VHT20 5600MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

ESL,

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz Ref Level 20.00 dm  Offset 1.00 dB w RBW 300 kHz
Att 35d8 SWT  38.1ps @ VBW 1 MMz Mode Auto FFT Att 35d8 SWT 38.1ps @ VBW 1Mz Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
MI1] -6.91 dim| ITEN] -8.58 dBm|
. 5.6061940 GHz, 5.6059040 GHz,
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] S.606194 GHz | -6.91 dBm ndB down 21.476 MHz
1 1] 5.589291 GHz | -33.01 dBm | ndb | 26.00 dB
T2 1 5.610767 GHz -32.85 dém Q factor 261.0 CF 5.6 GHz 591 pts Span 40.0 MHz
)i ] W e )il ] T
L Bl | Measuring... L JU ] 0-.. P
" 0 . "
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz Ref Level 20.00 dm  Offset 1.00 dB w RBW 300 kHz
Att 35d8 SWT  38.1ps @ VBW 1 MMz Mode Auto FFT Att 35d8 SWT 38.1ps @ VBW 1Mz Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] S5.624226 GHz | -6.89 dBm ndB down 21.534 MHz
1 1] 5.609233 GHz | -33.08 dBm | ndb | 26.00 dB
T2 1 5.630767 GHz -33.21 dém Q factor 261.2 CF 5.62 GHz 591 pts Span 40.0 MHz
i ; T | T . oy
L Bl | Measuring... ) L JU ] e P
" 0 . "
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm  Offset 1.00 dB w RBW 300 kHz Ref Level 20.00 dm  Offset 1.00 dB w RBW 300 kHz
Att 35d8 SWT  38.1ps @ VBW 1 MMz Mode Auto FFT Att 35d8 SWT 38.1ps @ VBW 1Mz Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
MI1] ITEN] 7.97 dBm)|
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Marker
Type | Ref | Tre | X-value | Y-value | _Function | Function Result -70 dB
M1 1] 5.645490 GHz | -6.47 dBm ndB down 21,592 MHz
1 1] 5.629117 GHz | -32.22 dBm | ndb | 26.00 dB
T2 1 5.650709 GHz -32.10 dém Q factor 261.5 CF 5.64 GHz 591 pts Span 40.0 MHz
i ; T | T . oy
L Bl | Measuring... ) L JU ] e P
EST Technology Co.,Ltd Report No. ESTE-R2011150 Page 26 of 87




FCC ID: HLZSP3100

U-NII-2C

IEEE 802.11ac VHT20 5600MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] [@

Ref Level 20.00 dim  Offset 1.00 dB & RBW 300 kHz

Spectrum ] [@

Ref Level 20.00 dim  Offset 1.00 dB & RBW 300 kHz

Att 35de SWT  38.1ps @ VBW 1 MMz Mode Auto FFT Att 35d8 SWT  38.1ps @ VBW 1 MMz Mode Auto FFT
(@ 1Pk Max [@ 1Pk Max
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.604092 GHz | -8.31 dém ndB down 21.708 MHz
T1 1] 5.589117 GHz | -34.23 dBm | ndd | 26.00 08
T2 1 5.610825 GHz -34.27 dBm Q) factor 258.2 | CF 5.6 GHz 691 E Span 40.0 MHz
T . T | Ty - I
L J1 | Measuring... ) L J1 ] 0. )

U-NII-2C

IEEE 802.11ac VHT20 5620MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] [@

Ref Level 20.00 dim  Offset 1.00 dB & RBW 300 kHz

Spectrum ] [@

Ref Level 20.00 dim  Offset 1.00 dB & RBW 300 kHz

Att 35d8 SWT 38.1ps @ VBW 1 MHz  Mode Auto FFT At 35d8 SWT  38.1ps @ VBW 1 MHz  Mode Auto FFT
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.62712 GHz | -7.42 dém ndB down 21.708 MHz
T1] A 5.609175 GHz | -33.26 dam | nas | 26.00 d&
T2 1 5.630883 GHz -33.30 dBm Q) factor 259.2 | CF 5.62 GHz Span 40.0 MHz
] [ ) ] R
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26dB Bandwidth
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Spectrum ] [@
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B

M1 1] 5.638958 GHz | -6.84 dBm ndB down 21.766 MHz

T1| 1 5.529001 GHz | -33.03 dam | ndd | 26.00 d&

T2 1 5650767 GHz -32.59 dBm Q) factor 259.1 || CF 5.64 GHz 691 E Span 40.0 MHz
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FCC ID: HLZSP3100

U-NII-2C

IEEE 802.11n HT40 5590MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm  Offset 1.00 0B e RBW 500 kHz Ref Level 20.00 dBm  Offset 1.00 0B e RBW 1 MHz
Att 35 dB  SWT ims & VBW 1MHz Mode Auto Sweep Att 35 dB  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@17k Max [@ 17k Max
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ML 1 5.503734 GHz | 2.58 dam ndB down 39.942 MHz
T1 1] 5.570029 GHz | -23.04 dBm | ndd | 26.00 08
) T2 1 5.609971 GHz -21.97 dém Q factor 140.0 CF 5.59 GHz 691 E Span 80.0 MHz
)il ] o e )i ] T
L il | Measuring... L il ] 0..- P

U-NII-2C

IEEE 802.11n

HT40 5590 MHz_Ant 2

26dB Bandwidth
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Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim  Offset 1.00 dB & RBW E00 kHz Ref Level 20.00 dm  Offset 1.00 dB & RBW 1 MHZ
Att 35 dB  SWT ims & VBW 1MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
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Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.599725 GHz | 1.84 dBm ndB down 40.289 MHz
T1 1] 5.569942 GHz | -24.49 dBm | ndd | 26.00 0B
| T2 1 5.610232 GHz -23.62 dBm Q factor 139.0 CF 5.59 GHz 591 pts Span 80.0 MHz
) . C e B W ) e
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IEEE 802.11
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HT40 5630MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dbm  Offset 1.00 dB » RBW E00 kHz Ref Level 20.00 dm  Offset 1.00 dB & RBW 1 MHZ
Att 35 dB  SWT ims & VBW 1MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
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Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | ~70 B
M1 1] 5.633734 GHz | 4.40 dBm ndB down 39.942 MHz
1 1] 5.609942 GHz | -21.69 dBm | ndb | 26.00 dB
T2 1 5.649804 GHz -21.53 diém Q factor 141.0 CF 5.63 GHz 691 E Span 60.0 MHz
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FCC ID: HLZSP3100

U-NII-2C

IEEE 802.11n HT40 5630MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

ESL,

Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim  Offset 1.00 dB & RBW E00 kHz Ref Level 20.00 dim  Offset 1.00 dB « RBW 1 MMz
Att 35 dB  SWT ims & VBW 1MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
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1008 = nds 26.00 dB| 10 dB Jco Bw 7.076700434 MHz|
- |ttt rna, _}\-_a-\—\.q_l‘\u—--uﬂh-u—I‘ LA ey g, DLGATOOOOO0 MHZ|
0d8 [ i Q factor 138, 5|
\ 0 ;
L0d 4 e s | P FEL, Sty PRI
/ \ 1 1 "
20 & 12, £ -10 i 1 -
o = X H
oV 1“\#*1111 P [
.30 dB 20 dB 1
f \‘W
-40 dB AR qu‘ AN e
M e
50 dim:
40
50 dB
-70 dB S04
=60 dBm:
CF 5.63 GHz 691 E: sgnn 60.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.629045 GHz | 4.78 dBm ndB down 40.637 MHz
T1] A 5.609508 GHz | -21.58 dam | nas | 26.00 d&
T2 1 5.650145 GHz -21.14 dBm Q factor 138.5 CF 5.63 GHz 591 pts Span 60.0 MHz
X . e B B e . I
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Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim  Offset 1.00 dB & RBW E00 kHz Ref Level 20.00 dim  Offset 1.00 dB « RBW 1 MMz
Att 35 dB  SWT ims & VBW 1MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
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Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
M1 1] 5.588698 GHz | 2.34 dam ndB down 40.463 MHz
T1] A 5.569682 GHz | -232.81 dam | nas | 26.00 d&
T2 1 5.610145 GHz -23.79 dBm Q factor 138.1 CF 5.59 GHz 591 pts Span 80.0 MHz
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Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dim  Offset 1.00 dB & RBW E00 kHz Ref Level 20.00 dim  Offset 1.00 dB « RBW 1 MMz
Att 35 dB  SWT ims & VBW 1MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
[@ 17k Max [@ 1Pk Max
™[] Z.51 dBm) ITRY] 7.48 dBm
e 5.5871350 GHz| 0 GHz|
10 dey o ndB 26.00 dB 10 B Yor B 4 MHz
B 40.116000000 MHz i O S
an oo B . iy o s A s
0 g8 / X -n .t AN F AR [ T= 77 g 139.3 i ikt
1 a f
-10 T T /
20 d8 i A ¢ =10 o 7
f \L. /
LT Y — AT, .20 dB J’J
PRI peeeeri T Rt e
40 da
<30 dBm
50 dim:
40
50 dB
-70 dB S04
=60 dBm:
CF 5.59 GHz 691 E: sgnn 60.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function | Function Result -70 dB
M1 1] 5.587135 GHz | 2.51 dam ndB down 40.116 MHz
T1] A 5.569942 GHz | -23.77 dam | nas | 26.00 d&
T2 1 5.610058 GHz -22.64 dBm Q factor 139.3 CF 5.59 GHz 591 pts Span 80.0 MHz
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FCC ID: HLZSP3100

U-NII-2C

IEEE 802.11ac VHT40 5630MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth
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Spectrum ‘tﬁ: Spectrum
Ref Level 20.00 dBm  Offset 1.00 0B e RBW 500 kHz Ref Level 20.00 dBm  Offset 1.00 0B w RBW 1 MHz
Att 35 dB  SWT ims & VBW 1MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
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ML 1 5.623575 GHz | 4.55 dam ndB down 40,116 MHz
T1 1] 5.609942 GHz | -21.57 dBm | ndd | 26.00 8
T2 1 5.650058 GHz -20.85 dBm Q factor 140.2 CF 5.63 GHz 591 pts Span 60.0 MHz
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Spectrum ‘tﬁ: Spectrum ‘tﬁ:
Ref Level 20.00 dBm  Offset 1.00 0B e RBW 500 kHz Ref Level 20.00 dBm  Offset 1.00 0B w RBW 1 MHz
Att 35 dB  SWT ims & VBW 1MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
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Type | Ref | Tre | ®-value | Y-value | Function | Function Result | ~70 B
ML 1 5.615412 GHz | 4.46 dam ndB down 40.023 MHz
T1 1] 5.610029 GHz | -21.70 dBm | ndd | 26.00 08
T2 1 5.650058 GHz -21.65 dBm Q factor 140.3 CF 5.63 GHz 591 pts Span 60.0 MHz
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FCC ID: HLZSP3100

U-NII1-2C IEEE 802.11ac VHT80 5610MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

Spectrum ] ‘tﬁ: Spectrum ] ‘tﬁ:
Ref Level 20.00 dm  Offset 1.00 dB & RBW 1 MHZ Ref Level 20.00 dm  Offset 1.00 dB & RBW 1 MHZ
Att 35 dB  SWT 1ms & VBW 3 MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
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M1 1] 5.60062 GHz | 5.40 dBm ndB down B2.14 MHz
1 1] 556902 GHz | -21.37 dBm | ndb | 26.00 dB
T2 1 5.65116 GHz -21.59 dBém Q factor 68.2
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Ref Level 20.00 dim  Offset 1.00 dB & RBW E00 kHz Ref Level 20.00 dim  Offset 1.00 dB « RBW 1 MMz
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M1 1] 5.62754 GHz | 2.67 dBm ndB down B0.75 MHz
T1] A 5.56954 GHz | -23.28 dam | nas | 26.00 d&
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FCC ID: HLZSP3100

4. MAXIMUM CONDUCTED OUTPUT POWER

4.1. Limit
Band EUT Type Limit
250mW(23.98dBm) or 11dBm+10 log
U-NII-2C All Device B,Which is lesser.
(B is 26dB Bandwidth in MHz)
Note:

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

4.2. Test Setup

s 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 TS8897 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 e
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4.4. Test Result

Temperature 27.2°C Relative Humidity 51% Test Voltage 120V/60Hz
Conducted AVG Total Total
BAND Test Fre Out?élérl;(;wer C(glliu?ltf d C(gl;lui[: d Limit | Result
Mode | (MHz) p P (dBm)
Ant 1 Ant 2 Power Power
! ! (W) (dBm)
[EEE 5600 11.65 11.69 0.01476 11.69 23.86 | PASS
02112 5620 11.71 11.76 0.01500 11.76 23.86 | PASS
' 5640 11.66 11.85 0.01531 11.85 23.86 | PASS
IEEE 5600 10.87 10.75 0.02410 13.82 23.86 | PASS
802.11n 5620 10.89 10.81 0.02432 13.86 23.86 | PASS
HT20 5640 10.88 10.92 0.02461 13.91 23.86 | PASS
IEEE 5600 11.93 11.97 0.03134 14.96 23.86 | PASS
802.11ac 5620 11.89 11.88 0.03087 14.90 23.86 | PASS
U-NII-2C VHT20 5640 11.75 11.67 0.02965 14.72 23.86 | PASS
IEEE 5590 11.52 11.47 0.02822 14.51 23.86 | PASS
802.11n
HT40 5630 11.85 11.79 0.03041 14.83 23.86 | PASS
IEEE 5590 11.84 11.76 0.03027 14.81 23.86 | PASS
802.11ac
VHTA40 5630 11.97 11.86 0.03109 14.93 23.86 | PASS
IEEE
802.11ac 5610 12.02 11.99 0.03173 15.02 23.86 | PASS
VHTS&0
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5. PEAK POWER SPECTRAL DENSITY

5.1. Limit
Band EUT Type Limit
U-NII-2C All Device 11dBm/MHz

5.2. Test Setup

Spectrum Analyzer EUT

5.3. Spectrum Analyzer Setting

Spectrum Parameters Setting
RBW IMHz
VBW 3MHz
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

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

b. Spectrum analyzer setting parameters in accordance with section 5.3.

c. Set the EUT transmit continuously with maximum output power.

d. 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.
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5.5. Test Result

Temperature 27.2°C | Relative Humidity | 51% | Test Voltage 120V/60Hz
Fre Power Density Duty | Total Power Limit
BAND Test Mode (dBm/MHz) Factor Density Result
(MHz) (dBm/MHz)
IEEE 5600 491 5.68 0.40 6.08 10.88 PASS
202 11a 5620 5.30 5.66 0.40 6.06 10.88 PASS
' 5640 4.97 5.63 0.40 6.03 10.88 PASS
IEEE 5600 5.90 6.21 0.49 9.56 10.88 PASS
802.11n 5620 5.99 6.10 0.49 9.55 10.88 PASS
HT20 5640 5.66 6.11 | 0.49 9.39 10.88 PASS
IEEE 5600 5.69 6.07 0.43 9.33 10.88 PASS
802.11ac 5620 5.70 5.82 0.43 9.20 10.88 PASS
U-NIL2c | VHT20 5640 5.44 560 | 0.43 9.01 10.88 PASS
IEEE 5590 4.50 4.20 0.86 8.22 10.88 PASS
802.11n
HT40 5630 4.90 5.32 0.86 8.99 10.88 PASS
IEEE 5590 4.15 3.71 0.68 7.63 10.88 PASS
802.11ac
VHT40 5630 5.14 4.53 0.68 8.54 10.88 PASS
IEEE
802.11ac 5610 2.78 2.73 1.88 7.65 10.88 PASS
VHTS80
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U-NII-2C

IEEE 802.11n HT20 5600MHz
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IEEE 802.11ac VHT20 5600MHz

ANT 1

ANT 2

Spectrum [@ Spectrum [@
Ref Level 20.00 dm  Offset 1.00 dB & RBW 1 MHZ Ref Level 20.00 dm  Offset 1.00 dB & RBW 1 MHZ
Att 35 dB  SWT 1ms & VBW 3 MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Rm Max @ 1Rm Max
Mi[1] 5.69 dBm) Mi[1] 6.07 dBm)
5.6024310 GHz| 5.5935170 GHz|
10 dB T 10 dB M
RSPURIRTN RSRETUPY) [T ATV SR et ———— FROW W RER S i
° A D A A ° 8 A A
=10 dBr =10 dBr -
".! "‘\ / |
-20 de ;’ -20 dBm— I - \\{
| gAY |
it f )\ - ﬂ;ﬂt’ 3| Lol |
i (L,
= B (]
s0d =0 d
=60 dBm: =60 dBm:
.70 dB -70 dB
CF 5.6 GHz 691 E Span 40.0 MHz CF 5.6 GHz 691 E Span 40.0 MHz
— e 1 ey B O c— T
U-NII-2C IEEE 802.11ac VHT20 5620MHz
ANT 1 ANT 2
Spectrum [@ Spectrum [@
Ref Level 20.00 dm  Offset 1.00 dB & RBW 1 MHZ Ref Level 20.00 dm  Offset 1.00 dB & RBW 1 MHZ
Att 35 dB  SWT 1ms & VBW 3 MHz Mode Auto Sweep Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Rm Max @ 1Rm Max
Mi[1] 5.70 dBm) Mi[1] 5.82 dBm)
5.6253260 GHz| 5.6260780 GHz|
10 dB T 10 dB T
E If_ml.\_.—o-m Loty |, A I-\_:IM,..»\"\ : r..w-&"hw)“\ W"MJAMA.—q“
7 \ r \
-10 deir / A -10 der 7 f \;L\
[ Y [ f{ %
I | v |
& .‘val it \l i i o '&tuL'f‘J“M I
| 120 ertar] o *'mll%i “m%m
= B (]
s0d =0 d
=60 dBm: =60 dBm:
.70 dB -70 dB
CF 5.62 GHz 691 E Span 40.0 MHz CF 5.62 GHz 691 E Span 40.0 MHz
— s E— | Y T R
U-NII-2C IEEE 802.11ac VHT20 5640MHz
ANT 1 ANT 2
Spectrum [@ Spectrum [@

Ref Level 20.00 dim  Offset 1.00 dB « RBW 1 MMz

Ref Level 20.00 dim  Offset 1.00 dB « RBW 1 MMz

Att 35 dB  SWT 1ms & VBW 3 MHz Mode Auto Sweep Att 35 dB  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Rm Max @ 1Rm Max
Mi[1] 5.44 dBm) Mi[1] 5.69 dBm)
56357160 GHz 5.6464250 GHz
10 dBi - 10 dB T
r,,q.w}u_.J-«J-M i, - W«M%w’\w.mwth&m»\“
. .
(] 7 ‘\l o
i ! 4 i
-10 drr 3 \ -10 deir K‘, .\
.20 dB / u\\ .20 dB : \
1 In s
o i - bl it b L LLP Y
.2k
i
-40 dp -40 dB
-50 d -50 d
=60 dBm: =60 dBm:
70 dB 70 dB

CF 5.64 GHz
e

b?lE

—
L J

s:nn 40.0 MHz
V| L

CF 5.64 GHz
e

b?lE

—

Span 40.0 MHz

EST Technology Co.,Ltd

ESL,

Report No. ESTE-R2011150

Page 38 of 87




FCC ID: HLZSP3100

U-NII-2C

IEEE 802.11n HT40 5590MHz
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