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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-1: 5150 MHz~5250 MHz

U-NII-2A: 5250 MHz~5350 MHz

U-NII-2C: 5470MHz~5600MHz&5650MHz~5725MHz
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: 8 Channels;
IEEE 802.11n HT40 / ac VHT40: 3 Channels;
IEEE 802.11ac VHTS80: 1 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.
OFDM(QPSK, BPSK, 16-QAM, 64-QAM,256-QAM)
IEEE 802.11a: 54, 48, 36, 24, 18, 12, 9, 6Mbps;
IEEE 802.11n: up 150Mbps;

IEEE 802.11ac: up to 433.3Mbps;

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;

IEEE 802.11a: 12.53dBm

IEEE 802.11n HT20: 14.38dBm

IEEE 802.11n HT40: 15.34dBm

IEEE 802.11ac VHT20: 15.20dBm

IEEE 802.11ac VHT40: 16.07dBm

IEEE 802.11ac VHT80: 17.62dBm

Prototype production

Modulation
Transmit Data Rate

Channels Spacing

Transmit Power

Sample Type

Note:
For a more detailed features description, please refer to the manufacturer’s specifications or
the user's manual.
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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 3.4
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) 1) (ii):

Directional gain=10 X1og[(10 +10

3.4/20 2.8/20,2

)2/2]=6.12dBi > 6dBi

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

For output Power:

U-NII-1 Limit is 24dBm-(6.12dBi-6dBi)=23.88dBm
U-NII-2A&U-NII-2C Limit is 24dBm-(6.12dBi-6dBi)=23.88dBm
U-NII-3 Limit is 30dBm-(6.12dBi-6dBi)=29.88dBm

For power spectral density:

U-NII-1 Limit is 11dBm/MHz-(6.12dBi-6dBi1)=10.88dBm/MHz
U-NII-2A&U-NII-2C Limit is 11dBm/MHz-(6.12dBi-6dBi)=10.88dBm/MHz
U-NII-3 Limit is 30dBm/500KHz-(6.12dBi-6dB1)=29.88dBm/500KHz

(2) After pre-test all antenna configurations,the worst case configuration as list below.

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 / ANTI1+ANT2
IEEE 802.11ac VHT20 / ANTI1+ANT2
IEEE 802.11ac VHT40 / ANTI1+ANT?2
IEEE 802.11ac VHTS80 / ANTI1+ANT2
EST Technology Co.,Ltd Report No. ESTE-R2009035 Page 6 of 158
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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
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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
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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)
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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 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 42/58/106/155 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 42/58/106/155 OFDM MCS0
EST Technology Co., Ltd Report No. ESTE-R2009035 Page 10 of 158
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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 42/58/106/155 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 42/58/106/155 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-R2009035

Page 11 of 158




FCC ID: HLZSP3100

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 VHT&0 58 5290
100 5500
104 5520
108 5540
IEEE 802.11a & n HT20 & ac 112 5560
VHT20 116 5580
132 5660
U-NII-2€ 136 5680
140 5700
IEEE 802.11n HT40 & 102 5510
ac VHT40 110 3550
134 5670
IEEE 802.11ac VHT&0 106 5530
149 5745
IEEE 802.11a & n HT20 & ac 153 5765
VHT20 157 5785
U-NIL3 161 5805
165 5825
IEEE 802.11n HT40 & 151 5755
ac VHT40 159 5795
IEEE 802.11ac VHTS80 155 5775
EST Technology Co., Ltd Report No. ESTE-R2009035 Page 12 of 158
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2.8. Power Setting of Test Software

Software Name CMD
U-NII-1
Frequency(MHz) 5180 5200 5240
IEEE 802.11a Setting 50 50 50
IEEE 802.11n HT20 Setting 30 30 30
IEEE 802.11ac VHT20 Setting 30 30 30
Frequency(MHz) 5190 5230
IEEE 802.11n HT40 Setting 40 40
IEEE 802.11ac VHT40 Setting 40 40
Frequency(MHz) 5210
IEEE 802.11ac VHTS80 Setting 40
U-NII-2A
Frequency(MHz) 5260 5300 5320
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) 5270 5310
IEEE 802.11n HT40 Setting 55 55
IEEE 802.11ac VHT40 Setting 55 55
Frequency(MHz) 5290
IEEE 802.11ac VHTS80 Setting 60
U-NII-2C
Frequency(MHz) 5500 5580 5700
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) 5510 5670
IEEE 802.11n HT40 Setting 55 55
IEEE 802.11ac VHT40 Setting 55 55
Frequency(MHz) 5530
IEEE 802.11ac VHTS80 Setting 60
U-NII-3
Frequency(MHz) 5745 5785 5825
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) 5755 5795
IEEE 802.11n HT40 Setting 55 55
IEEE 802.11ac VHTA40 Setting 55 55
Frequency(MHz) 5775
IEEE 802.11ac VHTS80 Setting 60
EST Technology Co.,Ltd Report No. ESTE-R2009035 Page 13 of 158
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2.9. Duty Cycle of Test Signal

Temperature | 27.5C Relative Humidity 43% 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 | 5180 | 025507 | 028116 | 90.72 0.42 3920 3920
IEE%?%'““ 5180 | 023188 | 025942 | 89.38 0.49 4313 4313
IEEE 802.11ac
(A 5180 | 0.20580 | 023333 | 88.20 0.55 4859 4859
IEE%?%‘““ 5190 | 0.13333 | 0.16087 | 82.88 0.82 7500 7500
TEEE 802.11ac
A 5190 | 0.09565 | 0.13333 | 71.74 1.44 10455 | 10455
IEEE 802.11ac
(e, 5210 | 0.06812 | 0.10435 | 6528 1.85 14680 | 14680
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. 1If 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-R2009035 Page 14 of 158
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IEEE 802.11a 5180MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm & RBW 3 MHz
Att 45 dB & SWT 2 ms & VBW 10 MHz
SGL
@® 1Pk Max
D2[1] -0.63 dB
20 dBm 281.16 ps

M1[1] -33.47 dBm

b awmw Aihrpts MWW }lmmkww,

-40 dBm
-50 dBm
-60 dBm
CF 5.18 GHz 691 pts 200.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1/ | 1] 672.46 ps | -33.47 dBm | |
D1 M1 1] 255.07 ps | 2.80 dB |
p2| Mi| 1] 281.16 ps | -0.63 dB |

]’: ) .lte ady IW

IEEE 802.11n HT20 5180MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm & RBW 3 MHz
Att 45 dB & SWT 1ms & VBW 10 MHz
SGL

@® 1Pk Max

D2[1] 3.95dB
20 dém aiied o
M1[1] -35.34 dBm

-10 dBm

-20 dBm

-30 dBm M’l T rﬁm laX

-40 dBm

-50 dBm

-60 dBm

CF 5.18 GHz 691 pts 100.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
| M1 | 1] 362.32 ps | -35.34 dBm | |
D1 M1 1] 231.88 ps | 3.62 dB |
p2| Mi| 1] 259.42 pis | 3.95 de |

K ) .lte ady LTI = 4
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IEEE 802.11n HT40 5190MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm & RBW 3 MHz
Att 45 dB & SWT 1ms & VBW 10 MHz
SGL

@® 1Pk Max

D2[1] -0.17 dB
20 dBm 160.87 ps
M1[1] -33.76 dBm
10 dem 285.51 ps

A LA AL S N, LT mMW i

-10 dBm

-20 dBm

-30 dBm f{"" - -

-40 dBm

-50 dBm

-60 dBm

CF 5.19 GHz 691 pts 100.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
I M| 1] 285.51 pis | -33.76 dBm | [
D1 M1 1] 133.33 ps | 3.26 d8 |
p2| Mi| 1] 160.87 ps | -0.17 dB |

K ) .lte ady LTI = 4

IEEE 802.11ac VHT20 5180MHz

Spectrum I u_f-_? I

Ref Level 29.00 dBm & RBW 3 MHz
Att 45 de & SWT 1ms & VBW 10 MHz
SGL
@® 1Pk Max
D2[1] -0.53 dB
20 dBm 233.33 ps
M1[1] -34.45 dBm
236.23 ps

. e e I e

=8

T il ]

-50 dBm
-60 dBm
CF 5.18 GHz 691 pts 100.0 ps/
(Marker |
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
| M1 | 1] 236.23 ps | -34.45 dBm | |
D1| M1| 1] 205.8 ps | 2.06 dB |
D2 M1| 1] 233.33 ps | -0.53 d8 | | |
]': ) Ready LLLELLLTL = 4
EST Technology Co., Ltd Report No. ESTE-R2009035 Page 16 of 158
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Spectrum I

IEEE 802.11ac VHT40 5190MHz

(=

Ref Level 29.00 dBm

@ RBW 3 MHz

Att 45dB @ SWT 1ms @ VBW 10 MHz
SGL
@® 1Pk Max
D2[1] -1.80 dB
20 dém Al s
m1[1] -33.38 dBm
10 dem FaNiga s
fow .l I ITPRET Ll il T
7 7 T T A
%] E]1 Bl
Yo [ iy W
-40 dBm
-50 dBm
-60 dBm
CF 5.19 GHz 691 pts 100.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1/ 1] 330,43 ps | -33,38 dem | |
D1 M1 1] 95.65 ps | 2.37 d8 |
p2| Mi| 1] 133.33 ps | -1.89 dB | | |
]': ) Ready LLLELLLTL = 4

IEEE 802.11ac VHTS80 5210MHz

Spectrum I TI
Ref Level 29.00 dBm & RBW 3 MHz
Att 45dB @ SWT 1ms @ VBW 10 MHz
SGL
@® 1Pk Max
D2[1] 1.38 dB
20 dém e
M1[1] -34.06 dBm
10 dBm A2 B IS
T T Y i I i ™
il i N Y T Y|
Y ol 4 .
T f A L L
-50 dBm
-60 dBm
CF 5.21 GHz 691 pts 100.0 ps/
(Marker
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
| M1 | 1] 357.97 ps | -34.06 dBm | |
D1| M1| 1] 68.12 pis | 3.15d8 |
D2 M1| 1] 104.35 ps | 1.38 d8 | | |
]': ) Ready LLLELLLTL = 4

ESL,
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FCC ID: HLZSP3100

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
EST Technology Co., Ltd Report No. ESTE-R2009035 Page 18 of 158
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For connect EUT antenna terminal test

Equipment Manufacturer| Model No. | Serial No. Caglz)r(?;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 | q\BV100A [EST-E039 | LISAT |June 13,20 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
EST Technology Co., Ltd Report No. ESTE-R2009035 Page 19 of 158
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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 >130-5250 Occupied Bandwidth N/A
26dB Bandwidth&99%
U-NII-2A 5250-5350 Occupied Bandwidth N/A
5470-5600 & 26dB Bandwidth&99%
UNI-2C 5650-5725 Occupied Bandwidth N/A
1 o
U-NIL-3 5725-5850 6dB Bandwidth&99% 1 (4p p.ndwidth=500KHz
Occupied Bandwidth
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-R2009035 Page 20 of 158
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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 :

/eo 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 6dB Bandwidth Measurement :

aoc oe

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 :

me Ao 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 27.5C Relative Humidity 43% Test Voltage 12(;;;/60
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)
5180 | 21.766 / 16.787 /
IEEE 802.11a 5200 | 21.360 / 16.787 /
5240 | 21.534 / 16.787 /
5180 | 21.823 | 21.708 | 18.003 | 18.061
IEEE@%'”“ 5200 | 21.766 | 21.823 | 18.061 | 18.061
5240 | 21.823 | 21.650 | 18.003 | 18.061
5180 | 21.766 | 21.881 | 17.945 | 18.003
U-NII-1 IEEEI?IOT%”‘C 5200 | 21.650 | 21.823 | 17.945 | 18.003
5240 | 21.592 | 21.592 | 17.945 | 18.003
IEEE 802.11n 5190 | 40.203 | 40.116 | 36.816 | 36.932
HT40 5230 | 40.203 | 40.116 | 36.932 | 36.932
IEEE 802.11ac 5190 | 40.637 | 40.116 | 37.048 | 37.048
VHTA40 5230 | 40.897 | 39.942 | 37.048 | 36.932
IEEE 802.11ac
VTS0 5210 | 82.140 | 87.000 | 75.890 | 75.890
5260 | 21.418 / 16.729 / 0.2500 23.98
IEEE 802.11a 5300 | 21.302 / 16.729 / 0.2500 23.98
5320 | 21.360 / 16.729 / 0.2500 23.98
5260 | 21.650 | 21.765 | 18.003 | 18.061 | 0.2500 23.98
IEEE@%'”“ 5300 | 21.650 | 21.766 | 18.061 | 18.061 | 0.2500 23.98
5320 | 21.592 | 21.708 | 18.003 | 18.003 | 0.2500 23.98
5260 | 21.592 | 21.708 | 18.003 | 18.003 | 0.2500 23.98
U-NII-2A IEE{E/I?IOT%O“&C 5300 | 21534 | 21.881 | 17.945 | 17.945 | 02500 23.98
5320 | 21.766 | 21.766 | 17.945 | 18.003 | 0.2500 23.98
IEEE 802.11n 5270 | 40.289 | 40.029 | 36.816 | 36.932 | 0.2500 23.98
HT40 5310 | 40.463 | 39.942 | 36.816 | 36.932 | 0.2500 23.98
IEEE 802.11ac 5270 | 40.897 | 40.116 | 37.048 | 36.932 | 0.2500 23.98
VHTA40 5310 | 40.897 | 40.029 | 37.048 | 36.932 | 0.2500 23.98
IEEE 802.11ac
VHTS0 5290 | 82.320 | 83.180 | 76.064 | 75.716 | 0.2500 23.98
EST Technology Co.,Ltd Report No. ESTE-R2009035 Page 22 of 158
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Temperature 27.5C Relative Humidity 43% Test Voltage 120};;/60
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)
5500 21.418 / 16.729 / 0.2500 23.98
IEEE 802.11a 5580 21.418 / 16.671 / 0.2500 23.98
5700 21.302 / 16.787 / 0.2500 23.98
5500 21.823 | 21.708 18.003 18.003 0.2500 23.98
IEEEIEE(;%)'HH 5580 21476 | 21.766 | 17.945 | 18.119 0.2500 23.98
5700 21.708 | 21.650 | 18.003 | 18.177 0.2500 23.98
5500 21418 | 21.650 | 18.003 18.003 0.2500 23.98
U-NII-2C IEE{E/I?I%SI“ 5580 | 21.650 | 21.534 | 18.003 | 18.119 | 0.2500 23.98
5700 21.534 | 21.592 | 17.945 | 18.061 0.2500 23.98
IEEE 802.11n 5510 40.029 | 40.116 | 36.816 | 36.932 0.2500 23.98
HT40 5670 40.116 | 40.116 | 36.816 | 36.932 0.2500 23.98
IEEE 802.11ac 5510 40.289 | 40.116 | 37.048 | 36.932 0.2500 23.98
VHT40 5670 40.376 | 40.203 | 37.048 | 36.932 0.2500 23.98
IEEE 802.11ac
VHTS0 5530 81.620 | 82.140 | 75.890 | 75.890 0.2500 23.98
Temperature 27.5C Relative Humidity | 43% Test Voltage 120V/60Hz
6dB Bandwidth&99% Occupied Bandwidth
- -
b | 64B Bandwidih 99ij’1 I%‘;;‘iﬁfd 6dB BW
BAND Test Mode (MHz) Min Limit | Result
(MHz) (MHz) (MHz)
Ant 1 Ant2 | Antl Ant 2
5745 16.412 / 16.729 / 0.5 PASS
IEEE 802.11a 5785 16.420 / 16.787 / 0.5 PASS
5825 16.408 / 16.787 / 0.5 PASS
5745 17.736 | 17.724 | 18.061 18.061 0.5 PASS
IEEEIE;%%)'HH 5785 17.720 | 17.740 | 17.945 18.061 0.5 PASS
5825 17.728 | 17.760 | 18.061 18.061 0.5 PASS
5745 17.744 | 17.724 | 18.003 18.061 0.5 PASS
U-NII-3 IEEEE%‘&“" 5785 17.740 | 17.740 | 18.003 | 18.003 0.5 PASS
5825 17.728 | 17.724 | 18.061 18.061 0.5 PASS
IEEE 802.11n 5755 36.490 | 36.480 | 36.816 | 36.480 0.5 PASS
HT40 5795 36.480 | 36470 | 36.816 36.470 0.5 PASS
IEEE 802.11ac 5755 36.480 | 36.425 | 37.048 37.048 0.5 PASS
VHT40 5795 36.450 | 36.455 | 36.932 | 36.932 0.5 PASS
IEEE 802.11ac
VHTS0 5775 76.400 | 76.380 | 75.890 75.890 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

IEEE 802.11a 5180MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

(=)

Spectrum ‘T Spectrum
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
mi[1] 1.0 dBm) mi[1] -0.19 dBm)
e 5.1817950 GHz| e 5.1724170 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 16.787264834 MHz|
- Bw 21.766000000 MHz| - #
ode A=) Tl 238.1 0d8 T e [ T
10 d /"II 10 d ¥ "
_, J \
<20 dB I <20 dB
_[\Vf i
-30 g Al -30 db: w4
-—«P”L ik PR SN 5,
. ey \
g o o h ;
i VA
50 dim: 50 dim:
50 dB 50 dB
70 d8 70 d8
CF 5.18 GHz 691 E& sgnn 40.0 MHz CF 5.18 GHz 691 E& sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.181795 GHz | 1.03 dém ndB down 21.766 MHz M1 1] 5.172417 GHz | -0.19 dém
T1 1] 5.169059 GHz | -25.10 dBm | ndd | 26.00 8 T1 1] 5.1715485 GHz | -8.48 dBm | Occ Bw | 16.787264834 MHz
T2 1 5.190825 GHz -24.74 dBm Q) factor 238.1 || T2 1 £.1883357 GHz -8.85 dém |
)i ] (s )il o e
L J1 | Measuring... ) L J1 Measuring... )
" 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
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
mi[1] 0.59 dBm) mi[1] -0.70 dBm
e 5.2017950 GHz| e 5.1924170 GHz|
1008 i nda 26.00 dB| 1008 Occ Bw 16.787264834 MHz|
- Y Bw 21360000000 MHz - 11
08 e VT Y o T N 243.5 0 e _;M—\—M\J’\"Mw.lf\ o . T
-10 di T -10 di ] ‘\
o \ ,
20 de T 20 de - :
X \
.30 dB .30 dB
At
e o AN \ n
40 da P ey dim ~
Vo S A f‘“{\\__\___,\
50 dim: 50 dim:
50 dB 50 dB
70 d8 70 d8
CF 5.2 GHz 691 E& sgnn 40.0 MHz CF 5.2 GHz 691 E& sgnn 40.0 MHz
arker arker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.201795 GHz | 0.59 dém ndB down 21.36 MHz M1 1] 5.192417 GHz | -0.70 dém
T1 1] 5.189349 GHz | -25.24 dBm | ndd | 26.00 0B T1 1] 5.1915485 GHz | -8.88 dBm | Occ Bw | 16.787264834 MHz
T2 1 5.210709 GHz -25.44 dBm Q) factor 243.5 | T2 1 5.2083357 GH:z -9.06 dim |
)il ] T e )i ] [
L J1 | Measuring... ) L J1 | Measuring... )

U-NII-1

IEEE 802.11a 5240MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
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
Mi[1] 0.29 dBm) Mi[1] -0.83 dBm)
e 5.2454990 GHz| e 5.2416790 GHz|
1008 nda | 26.00 dB| 1008 Occ Bw 16.787264834 MHz|
- By M 21.534000000 MHz| - "-:
ode s T P Y e TR 242.6 0 Y EVETTR S S oV s
-10d / X -10d z’ \
20 de — k 20 dey - -
}/ \ / N
20 da 5 20 da o A
5 AP e i B " ) ‘\
A P, T ]
il =8 ] e b
o
50 dim: 50 dim:
60 d8 60 d8
70 dey -70 dB
CF 5.24 GHz 691 E: sgnn 40.0 MHz CF 5.24 GHz 691 E: sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.245499 GHz | 0.29 dém ndB down 21.534 MHz M1 1] 5.241679 GHz | -0.83 dém
T1| 1 5.229201 GHz | -25.71 dam | ndd | 26.00 d& T1| 1 5.2315485 GHz | -5.13 dam | Occ Bw | 16.787264834 MHz
T2 1 5.250825 GHz -25.80 dBm Q) factor 243.6 | T2 1 5.2483357 GH: -9.36 diém |
' '
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U-NII-1

IEEE 802.11n HT20 5180MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ]

(=)

Ref Level 20.00 d&m

& RBW 300 kMz

Spectrum ]

(=)

Ref Level 20.00 d&m
Att 35 dB

& RBW 300 kMz
SWT 38.1 ys & VBW 1 MHz

Mode Auto FFT

At 40 dB SWT 38.1 ys & VBW 1 MHz  Mode auto FFT
[@ 1Pk Max [@ 1Pk Max
mi[1] 5.01 dBm) mi[1] 5.41 dBm)
e 5.1754850 GHz| e 5.1787260 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 18.002894356 MHz|
. Bw 21.823000000 MHZ .
0 Q factor 237.2 0de T
S5 r ul._,—wn/L e | e i i W T A)L—-AH_.-I-._ il Kl W P
Z 2 § i
f \ ] Y
<20 dB <20 dB =3 \
i/ Nes / \
.30 da ; ‘(.\'l\ .30 dB £ X
" / ; " VA
e e NS P 40 7
e W e S Pal T U E R N
50 dim: 50 dim:
60 d8 60 d8
70 dey <70 dey
CF 5.18 GHz 691 E& sgnn 40.0 MHz CF 5.18 GHz 691 E& sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.175485 GHz | -5.01 dBm ndB down 21.823 MHz M1 1] 5.178726 GHz | -5.41 dBm
T1| 1 5.169175 GHz | -31.25 dam | ndd | 26.00 dB T1| 1 5.1709696 GHz | -13.20 dam | Occ Bw | 18.002894356 MHz
T2 1 5.190999 GHz -31.22 dém Q factor 237.2 T2 1 5.1889725 GH:z -13.08 deém
' '
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
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
™[] ~$.09 dBm CITEN] ~4.76 dBm
e 5.1810420 GHz| 51776270 GHz|
10 dey B 26.00 dB 10 dB Yor B 18.060761476 MHz
- Bw 21.708000000 MHz|
ode Q factor 238.7|
f""w e o (]
-10 di
v e e gag b
-10 deir : A :
<20 d 7’ ‘]I
P e \
30 20 . 5
5 / \
Bllins ES AL At e ] ~30 dBm -
/ \
40 de L kY
60 dB VAW i g ™~
RV AUALTS (TES L,
50 di
-70 dB
=60 dBm:
CF 5.18 GHz 691 E& sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.181042 GHz | -4.89 dBm ndB down 21.708 MHz
T1| 1 5.169175 GHz | -30.68 dam | ndd | 25.00 d&
T2 1 5.190883 GHz -30.65 dBm Q) factor 238.7 || CF 5.18 GHz 691 E Span 40.0 MHz
T - T | - I
L byl | Measuring... P L bil ] e P

U-NII-1

IEEE 802.11n HT20 5200MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
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
M1[1] 5.40 dBm)| mi[1] -6.59 dBm
e 5.1991900 GHz| e 5.1971640 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 1B.060781476 MHz|
- Bw 21.766000000 MHz| -
L T Q factor 238.9 0
104 e i L AT I A0 B T ety o
e / \ e / {
-20 dB ~ : -20 dB / E
-30 da 4 a0 dB
G s
/ ) i X
dB 5
Bl o oy TV e e 40 N b
e N WV e, Pl d i o]
50 dBm: 50 dBm:
60 d8 60 d8
70 dey <70 dey
CF 5.2 GHz 691 E& sgnn 40.0 MHz CF 5.2 GHz 691 E& sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5,19919 GHz | -5.40 dBm ndB down 21.766 MHz M1 1] 5.197164 GHz | -6.59 dBm
T1| 1 5.189175 GHz | -31.66 dam | ndd | 25.00 d& T1| 1 5.1909117 GHz | -14.35 dam | Occ Bw | 18.060781476 MHz
T2 1 5.210941 GHz -31.38 deém Q factor 238.9 T2 1 5.2089725 GH:z -13.31 dém |
' '
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Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il ~70 B
M1 1] 5.192185 GHz | -4.62 dBm ndB down 21.823 MHz
T1| 1 5.189175 GHz | -30.28 dam | ndd | 26.00 d&
T2 1 5.210999 GHz -30.54 dBm Q) factor 2379 || CF 5.2 GHz 691 E Span 40.0 MHz
) | . I
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. 0 . .
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Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.236006 GHz | -4.41 dBm ndB down 21.823 MHz M1 1] 5.243821 GHz | -6.71 dBm
T1| 1 5.229175 GHz | -30.48 dam | ndd | 26.00 d& T1| 1 5.2309117 GHz | -15.72 dam | Occ Bw | 18.002894356 MHz
T2 1 5.250999 GHz -30.57 dBm Q) factor 239.9 | T2 1 £.2489146 GHz -12.17 dBm |
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L byl Measuring... P L byl | Measuring... P
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Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.236643 GHz | -4.18 dBm ndB down 21.65 MHz
1 1] 5.229233 GHz | -30.32 dBm | ndb | 26.00 dB
T2 1 5.250883 GHz -29.96 dBm Q) factor 241.9 | CF 5.24 GHz Span 40.0 MHz
L J1 | Measuring... & L J1 ] 0 &
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Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.180984 GHz | -5.68 dBm ndB down 21.766 MHz M1 1] 5.179363 GHz | -5.46 dém
1 1] 5.169117 GHz | -31.77 dBm | ndb | 26.00 dB 1 1] 5.1709696 GHz | -12.06 dBm | Occ Bw | 17.945007236 MHz
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M1 1] 5.177048 GHz | =5.17 dém ndB down 21.881 MHz
1 1] 5.169059 GHz | -31.65 dBm | ndb | 26.00 dB
T2 1 5.190941 GHz -31.23 dBm Q) factor 2366 | CF 5.18 GHz b?iE Span 40.0 MHz
X - EEEE | - ey
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Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il
M1 1] 5,19508 GHz | -5.34 dBm ndB down 21.65 MHz M1 1] 5.205326 GHz | -6.25 dBm
T1| 1 5.189175 GHz | -31.46 dam | ndd | 26.00 d& T1| 1 51909696 GHz | -12.61 dam | Occ Bw | 17.545007236 MHz
T2 1 5.210825 GHz -31.07 d&m Q factor 240.0 T2 1 5.2089146 GHz -12.26 diém |
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M1 1] 5.237048 GHz | -5.41 dBm ndB down 21.592 MHz M1 1] 5.234327 GHz | -6.32 dém
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1 1] 5.229233 GHz | -30.18 dBm | ndb | 26.00 dB
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Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.179841 GHz | -2.97 dém ndB down 40.203 MHz M1 1] 5,20227 GHz | 0.53 dBm
T1] A 5.170029 GHz | -28.95 dam | nas | 26.00 d& T1] A 5.171592 GHz | -6.34 dam | Occ Bw | 36.816208394 MHz
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M1 1] 5.192171 GHz | -2.22 dém ndB down 40.116 MHz
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Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.216107 GHz | -3.27 dém ndB down 40.203 MHz M1 1] 5.24262 GHz | 0.01 deém
1 1] 5.210029 GHz | -29.42 dBm | ndb | 26.00 dB 1 1] 5.211592 GHz | -6.44 dBm | Occ Bw | 36.931982634 MHz
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M1 1] 5.232258 GHz | -1.53 dBm ndB down 40.116 MHz
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M1 1] 5.178365 GHz | -2.29 dém ndB down 40.637 MHz M1 1] 5.18386 GHz | 1.46 dBm
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T/ / \
.30 dB ¥ 30 d8 =
30 oy g gy 20 p "~
" R
i s Ly —ng
L o WP i e i
50 dim: 50 dim:
60 d8 60 d8
70 dey <70 dey
CF 5.23 GHz 691 E& sgnn 60.0 MHz CF 5.23 GHz 691 E& sgnn B0.0 MHz
Marker Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.216194 GHz | -3.55 dBm ndB down 40.897 MHz M1 1] 5.23475 GHz | 1.26 dBm
T1| 1 5.209505 GHz | -29.17 dam | ndd | 25.00 d& T1| 1 5.211476 GHz | -6.61 dim | Occ Bw | 37.047756874 MHz
T2 1 5.250492 GHz -29.64 dBm Q factor 127.5 T2 1 5.248524 GHz -5.66 dem |
' '
L byl | Measuring... m P L byl | Measuring... m
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
Ref Level 20.00 d&m & RBW 500 kHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 1 MHz  Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
™[] 1.62 dim CITEN] 1.21 dBm
e 5.2273080 GHz| 5.227340 GHz|
1008 nds 26.00 dB| 10 dB Jco Bw 36.931982634 MHz|
_— M1 By 39942000000 MHz| s
& T PP ‘-tul,u.k o ARJOEO ittt tAe 3 e I :
-10d 7 \ ?/"“ u \
1. -10 i {
<20 dB 5
y L / “
|
.30 dB )i . 20 dB \
wM.M Rt e ,-/J llL
40 de
-30 dBm T e
-~ "
e R MM»_\’\
40 d8
60 d8
-70 dB S04
=60 dBm:
CF 5.23 GHz 691 E& sgnn 60.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.227308 GHz | -1.82 dBm ndB down 39.942 MHz
T1| 1 5.210116 GHz | -27.91 dam | ndd | 26.00 d&
T2 1 5.250058 GHz -26.51 dBm Q) factor 130.9 || CF 5.23 GHz 691 E Span B0.0 MHz
T - A | - ey
L byl | Measuring... P L bil ] e P
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IEEE 802.11ac

VHT80 5210MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
Ref Level 20.00 d&m & RBW 1 MHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
mi[1] -0.87 dBm) mi[1] -0.66 dBm
e 5.207570 GHz| e 5.207400 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 75.890014472 MHz|
ode M1 Bw B2.140000000 MHz| 0ae h
T T S - fagt 63,4 s o ke g & i 2
Il; oo d M'!--‘\.,/—.__vn-'l AL MJ«’—'\A\—\'\, ,,_“ ,r;- e, e R B J"\J‘M‘F i SR RECPRL R 4‘
-10 di -10 di
! ! { l\
20 d8 - rj l",l 20 d 7 Y
LB _Hry ¢ a0 d8 o \
B o L PR s \_
-40 da 40 dB Makas i o
50 dim: 50 dim:
60 d8 60 d8
70 dey <70 dey
CF 5.21 GHz 691 E: SEBII 120.0 MHz CF 5.21 GHz 691 E: SEBII 120.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.20757 GHz | -0.87 dBm ndB down B2.14 MHz M1 1] 5.2074 GHz | -0.66 dBm
T1| 1 5.16867 GHz | -26.84 dam | ndd | 25.00 d& T1| 1 5.171968 GHz | -5.69 dim | Occ Bw | 75.890014472 MHz
T2 1 5,25081 GHz -26.38 dBm Q) factor 63.4 T2 1 5.247858 GHz -5.76 dBm |
' '
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FCC ID: HLZSP3100

U-NII-1 1EEE 802.11ac VHT80 5210MHz_Ant 2
. 0 N "
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ] ‘? Spectrum ] ‘?
Ref Level 20.00 dim & RBW 1 MHz Ref Level 20.00 dim & RBW 1 MHz
At 40 dB  SWT 1ms & VBW 3 MHZ  Mode Auto Sweep Alt 3508 SWT 1ms & VBW 3 MHz  Mode &uto Sweep
@ 1Pk Mayx @ 1Pk Max
mi[1] -0.56 dBm) mMi[1] 0.29 dBm)
- 5.239000 GHz| 5.239000 GHz|
1008 i 26.00 dB| 10 dp oo B 75890014472 MHz|
By M1 B7.000000000 MHZ2
ode F RPTY D= ey e LT MR PR 60.2 M1
10 di .’H “'|] L f ‘,\,ududa*m,rd-“"‘*""‘*’“"“‘"\. r_..nﬁww el M!M.-\_,i'._'
/ i j 1
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50 d8
70 dB -50 di
CF 5.21 GHz 691 E: SEnn 120.0 MHz =60 dom
Marker
Type | Ref | Tre | X-value | Y-valug | _Function | Function Result | -70 dB:
M1 1] 5.239 GHz | -0.56 dBm ndB down 87.0 MHz
1 1] 516676 GHz | -26.63 dBm | ndb | 26.00 dB
T2 1 525376 GHz -26.67 diém Q factor 50.2 | CF 5.21 GHz 591 pts Span 120.0 MHz
——
s T T e e | | T ) R
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FCC ID: HLZSP3100
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IEEE 802.11a 5260MHz_Ant 1
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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
mi[1] 0.63 dBm) mi[1] -0.64 dBm)|
e 5.2617950 GHz| e 5.2617370 GHz|
1008 nds 26.00 dB| 1008 Occ Bw 16.729377713 MHz|
- Bw 21.418000000 MHz| - L '-'.
0 dB o AT R~y 245.7 ode T e [ R
104 / \ S5 ¥ ki
Z X T Z / .
<20 d = <20 d - \
¥ 7 N\
-30 dB - - -30 dB -
Lo ) Y
Py ViSRS N O s
-40 dB - o dB -
oy A oy
50 dim: 50 dim:
60 d8 60 d8
70 dey <70 dey
CF 5.26 GHz 691 E& sgnn 40.0 MHz CF 5.26 GHz 691 E& sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | Type | Ref | Tre | ®-value | Y-value | Function | Function Result |
M1 1] 5.261795 GHz | 0.63 dBm ndB down 21.418 MHz M1 1] 5.261737 GHz | -0.64 dBm
T1| 1 5.249201 GHz | -25.15 dam | ndd | 25.00 d& T1| 1 5.2516064 GHz | -8.38 dam | Occ Bw | 16729377713 MHz
T2 1 5.270709 GHz -25.37 dém Q factor 245.7 T2 1 5.2683357 GH: -8.99 dém
i i
L ] J' Measuring... m P Lk J1 J' Measuring... m
. 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
[@ 1Pk Max [@ 1Pk Max
mi[1] 0.40 dBm) mi[1] -0.74 dBm)
e 5.3017950 GHz| e 5.3016790 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 16.729377713 MHz|
- ¥ Bw 21.302000000 MHz| - "-:
0 d8 R e [ R eetth, ey 248.9 0 e N SUR Y PUSPRY PV W P L
-10 d "'\ “10d ;‘( \.'\-
20 de = T 20 de 7 - <
5538 = \ 5B p b
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\ Ny o,
50 dim: 50 dim:
=60 dB &0 d
.70 dB 70 dB
CF 5.3 GHz 691 E& sgnn 40.0 MHz CF 5.3 GHz 691 E& sgnn 40.0 MHz
arker arker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result | Type | Ref | Tre | ®-valus | Y-value | Function | Function Result |
M1 1] 5.301795 GHz | 0.40 dém ndB down 21.302 MHz M1 1] 5.301679 GHz | -0.74 dém
T1| 1 5.289349 GHz | -25.25 dam | ndd | 25.00 d& T1| 1 5.2016064 GHz | -8.55 dam | Occ Bw | 16729377713 MHz
T2 1 5.310651 GHz -25.43 dém Q) factor 248.9 T2 1 5.3083357 GH:z -9.06 dem
i i
L ] J' Measuring... m ) L JL J' Measuring... m
" 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
[@ 1Pk Max [@ 1Pk Max
mi[1] 0.03 dBm) mi[1] -0.75 dBm)
e 5.3217950 GHz| e 5.3216790 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 16.729377713 MHz|
- it Bw 21.360000000 MHz| - "-:
o T Tt 249.1 ode TS P P R U e
. \ . /| b
/ 3 / \
<20 dB T <20 dB
\\ /‘ \\
-30 da - -30 da - :
b e L vl b
40 da Bave T o da s
2 S
50 dim: 50 dim:
60 d8 60 d8
70 dey <70 dey
CF 5.32 GHz 691 E& sgnn 40.0 MHz CF 5.32 GHz 691 E& sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | Type | Ref | Tre | ®-valus | Y-value | Function | Function Result |
M1 1] 5.321795 GHz | 0.03 dém ndB down 21.36 MHz M1 1] 5.321679 GHz | -0.75 dém
T1| 1 5.309407 GHz | -25.95 dam | ndd | 26.00 d& T1| 1 5.3116064 GHz | -8.68 dim | Occ Bw | 16729377713 MHz
T2 1 5.330767 GHz -26.23 dém Q factor 249.1 T2 1 5.3283357 GH: -9.02 dém
i i
L ] J' Measuring... m P Lk J1 J' Measuring... m
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FCC ID: HLZSP3100

U-NII-2A

802.11n HT20 5260MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ]

(=)

Ref Level 20.00 d&m

& RBW 300 kMz

Spectrum ]

(=)

Ref Level 20.00 d&m
Att 35 dB

& RBW 300 kMz

1 MHz  Mode Auto FFT

Att A0dB SWT 38.1ps & VBW 1MHz Mode auto FFT SWT 35.1 s & VBW
[@ 1Pk Max [@ 1Pk Max
mi[1] 5.87 dBm) mi[1] -6.43 dBm)|
e 5.2575690 GHz| e 5.2629520 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 1B.002894356 MHz|
- Bw 21.650000000 MHz| -
0 F Q factor 242.8 0 e R
a0d e Wi ""‘x""_h\ e A A, el A0 S PP S . L e
/ \ / ]
20 de g - 20 de = <
S Ty Y2 o
/ \ /
40 gt h ~+0 da
o \ ISR VP A
e e ] R R
50 dBm: 50 dBm:
60 d8 60 d8
70 dey <70 dey
CF 5.26 GHz 691 E: sgnn 40.0 MHz CF 5.26 GHz 691 E: sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il
M1 1] 5.257569 GHz | -5.87 dém ndB down 21.65 MHz M1 1] 5.262952 GHz | -6.43 dBm
T1| 1 5.249201 GHz | -31.97 dam | ndd | 26.00 dB T1| 1 5.2509696 GHz | -13.18 dam | Occ Bw | 18.002894356 MHz
T2 1 5.270941 GHz -31.91 d&ém Q factor 242.8 | T2 1 5.2689725 GH:z -13.45 dBm |
' '
L byl | Measuring... m P L byl | Measuring... m )
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
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
™[] 3.16 dbm) CITEN]
e 5.2553690 GHz| 5.2639¢% Z|
10 dey B 26.00 dB 10 dB Yor B 18.060761476 MHz
ode 4 Bw 21.766000000 MHz|
T Q factor 5
;,_f\’,_q,J\ e P o M
-10 di - - -
/ PNV AN A Aoy oy
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-20 de - / T
o o 4 \
\
e, g a0d / L
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-50 dBm ’{
40 d8 e
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0 PR P e e
-70 dB S04
=60 dBm:
CF 5.26 GHz 691 E: sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il ~70 B
M1 1] 5.255369 GHz | -3.16 dBm ndB down 21.766 MHz
T1| 1 5.249233 GHz | -29.01 dam | ndd | 25.00 d&
T2 1 5.270999 GHz -29.12 dBm Q) factor 241.5 || CF 5.26 GHz 691 E Span 40.0 MHz
X - A | - ey
L byl | Measuring... P L bil ] e P

U-NII-2A  802.11n HT20 5300MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
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
M1[1] -6.4% dBm mi[1] 7.19 dBm)
e 5.2976850 GHz| e 5.2965270 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 1B.060781476 MHz|
- Bw 21.650000000 MHz| -
2.8, Q factor 244.7 ode m
10 d st Forn] o L 10d P poedBon Mo S 8
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20 de - 20 de f -
/ A\
1874 s ‘,/ hY
-30 da . -30 da - .
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g L P, . <50 o8 4 %
el J “ 2 ey i
" i AP A A
50 dBm: 50 dBm:
60 d8 60 d8
70 dey <70 dey
CF 5.3 GHz 691 E& sgnn 40.0 MHz CF 5.3 GHz 691 E& sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.207685 GHz | -6.49 dBm ndB down 21.65 MHz M1 1] 5.206527 GHz | =7.19 dém
T1| 1 5.289233 GHz | -32.43 dam | ndd | 26.00 d& T1| 1 5.2909696 GHz | -14.16 dam | Occ Bw | 18.060781476 MHz
T2 1 5.310883 GHz -32.45 dém Q) factor 244.7 | T2 1 £.3090304 GHz ~15.86 d&m |
' '
L byl | Measuring... m P L byl | Measuring... m
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FCC ID: HLZSP3100

U-NII-2A

IEEE 802.11

n HT20 5300MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
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] ~4.09 dBm| M1[1] 3.01 dBm|
e 5.3019680 GHz| 5.2969320 GHz|
10 dey ndn 26.00 dB) 10 dB Jee B 18.060781476 MHZ|
- - Bw 21.766000000 MHz|
0 y 0 factor 243.6
W I Pt TR, O, PPy Jor o
(i i i T G il Y ]
j. 1‘ ._f.__ 1\_I‘J.M'\.J\ Lnn..v—,_\_ i 'M--\f\. -
20 d& N, -10 i f X
¢4 \\- / A
-30 da L .20 dB L :
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40 g a / \
S ey Ve B -30 dBm 7
-50 dm X \
40 d8
B ¥ s o] b
60 V') b \A, N
=70 dB: -50
=60 dBm:
CF 5.3 GHz 691 E: sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.301968 GHz | -4.09 dém ndB down 21.766 MHz
1 1] 5.289175 GHz | -29.84 dBm | ndb | 26.00 dB
T2 1 5.310941 GHz -30.01 d&m Q) factor 243.56 || CF 5.3 GHz 691 E Span 40.0 MHz
) | . I
L J1 | Measuring... & L J1 ] 0 &
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
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
mi[1] -6.14 dBm) mi[1] -6.93 dBm)
e 5.3184370 GHz| e 5.3191900 GHz|
iode ndi 26.00 dB) iode Occ Bw 1B.002894356 MHz|
- Bw 21.592000000 MHz| -
0 ! Q factor 246.3 0
10 d o Wk P \ﬂ—MK'-"\ L e Ve R Y 104d il oo P A i
s / \ s ] i
<20 dB y. <20 dB 5
-30 dB _f/ .\{-' -30 dB / N
/ \ / \
ARG - — 40 de :
(i P hor N S
50 dBm: 50 dBm:
50 d8 50 d8
-70 dB <70 dB:
CF 5.32 GHz 691 E: sgnn 40.0 MHz CF 5.32 GHz 691 E: sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.318437 GHz | -6.14 dém ndB down 21.592 MHz M1 1] 5,31919 GHz | -6.93 dém
1 1] 5.309349 GHz | -31.86 dBm | ndb | 26.00 dB 1 1] 5.3109696 GHz | -14.16 dBm | Occ Bw | 18,002894356 MHz
T2 1 5.330941 GHz -32.43 diém Q factor 246.3 | T2 1 5.3289725 GHz -13.17 dém |
)i ] G e )il ] [
L J1 | Measuring... & L J1 | Measuring... &

U-NI1I-2A

IEEE 802.11

n HT20 5320MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
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] -4.12 dBm M1[1] -4.06 dBm
e 5.3150800 GHz| 5.3242260 GHz|
10 dey ndn 26.00 dB) 10 dB Jee B 18.002894356 MHz|
- Bw 21.708000000 MHz|
0 _’! Q factor 244.8
) e el e ity e Yo (] -
=10 I AR | o R-\I"'\r-—\",v‘ .
i -10 drr /T \
-30 / -20 7 .
230,98 = / \
30 iRy - P 30 dam
50 dBm: / \‘
40 8 Vi
s LRV phakiat) e i o]
=70 dB: -50
=60 dBm:
CF 5.32 GHz 691 E: sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.31508 GHz | -4.12 dém ndB down 21.708 MHz
1 1] 5.309291 GHz | -30.32 dBm | ndb | 26.00 dB
T2 1 5.330999 GHz -30.06 dBm Q) factor 2448 || CF 5.32 GHz 691 E Span 40.0 MHz
L J1 | Measuring... P L J1 ] 0 &
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FCC ID: HLZSP3100

U-NII-2A

IEEE 802.11ac VHT20 5260MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ]

(=)

Spectrum ]
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
mi[1] o mi[1] -6.74 dBm)|
e 5.2594210 GHz| e 5.2572790 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 1B8.002894356 MHz|
- S Bw 21.592000000 MHz| -
2.8, 3 Q factor 243.6 0
s us..a-/\u—Kl T AT Y T o P ) e L
a i {
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w“ﬂ:ﬁ:hﬂ e \‘ YL I ~40 d8 \L\_
e A M bmntnr]
50 dim: 50 dim:
60 d8 60 d8
70 dey <70 dey
CF 5.26 GHz 691 E& sgnn 40.0 MHz CF 5.26 GHz 691 E& sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il
M1 1] 5.259421 GHz | -4.10 dém ndB down 21.592 MHz M1 1] 5.257279 GHz | -6.74 dBm
T1| 1 5.249175 GHz | -30.31 dam | ndd | 25.00 d& T1| 1 5.2509696 GHz | -13.43 dam | Occ Bw | 18.002894356 MHz
T2 1 5.270767 GHz -30.33 deém Q factor 243.56 T2 1 5.2689725 GH:z -14.65 dBm |
' '
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
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
M1[1] M1[1]
10 dey ndB 26.00 dB 10 dB Joe B 18.002094356 MHz
- Bw 21.708000000 MHz|
o ¥ 2 factor 242.4 __
) et | A oo, o i
10 T Y T Y e ARV A
] - H
i Y o \
J
. \
AR Sy Eyev— <30 dem
50 dim: \
40 dB \
60 d8 A Tares Saratl e
70 dB S0d
=60 dBm:
CF 5.26 GHz 691 E& sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.262894 GHz | -4.13 dém ndB down 21.708 MHz
T1| 1 5.249233 GHz | -30.32 dam | ndd | 25.00 d&
T2 1 5.270941 GHz -30.19 dBém Q factor 24z2.4 || CF 5.26 GHz 691 E Span 40.0 MHz
X . C e B ' T
L byl Measuring... P L bil ] e P
" 0 . "
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ] ‘T Spectrum ] ‘T
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
mi[1] -4.83 dBm)| mi[1] -6.57 dBm)|
e 5.3056150 GHz| e 5.2968160 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 17945007236 MHz|
- Bw 21.534000000 MHz| -
2.8, Q I:u:ft 246.4 0
404 premsif o e A0 T PR, D, e L o
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70 dey <70 dey
CF 5.3 GHz 691 E& sgnn 40.0 MHz CF 5.3 GHz 691 E& sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.305615 GHz | -4.83 dBm ndB down 21.534 MHz M1 1] 5.206816 GHz | -6.57 dBm
T1| 1 5.289201 GHz | -31.00 dam | ndd | 26.00 d& T1| 1 5.2910275 GHz | -12.67 dam | Occ Bw | 17.545007236 MHz
T2 1 5.310825 GHz -30.82 dBém Q factor 246.4 T2 1 5.3089725 GH:z -14.09 diém |
L J1 J' Measuring... m P Lk JL J' Measuring... m
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FCC ID: HLZSP3100

U-NII-2A

IEEE 802.11ac VHT20 5300MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
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] 3.89 dBm| M1[1] ~2.40 dBm
e 5.2975110 GHz| 5.2990160 GHz|
10 dey ndn 26.00 dB) 10 dB Jee B 17.945007236 MHz|
- ak Bw 21.881000000 MHz|
0 Q factor 242.1
) AP "”K""_\. i et e o _IK
=10 7 \ e B PR Y L
=10 dBr -
20 de 4 10 7
A ¢ /
-30 dB \i\ 20 dB. -
. \ / \
| 40 SRy A A, 30 dBm 7 \'\
50 dam { \
-40 dB J \
-60 dB A Sty \
ramn L~ AL A
=70 dB: -50
=60 dBm:
CF 5.3 GHz 691 E: sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.207511 GHz | -3.89 dBm ndB down 21.881 MHz
1 1] 5.289117 GHz | -29.80 dBm | ndb | 26.00 dB
T2 1 5.310999 GHz -30.29 dBm Q) factor 242.1 || CF 5.3 GHz 691 E Span 40.0 MHz
X ) | . I
L J1 | Measuring... & L J1 ] 0 &
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IEEE 802.11ac VHT20 5320MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ‘T Spectrum ‘T
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
mi[1] 5.6 dBm) mi[1] -6.82 dBm)
e 5.3173950 GHz| e 5.3193630 GHz|
iode ndi 26.00 dB) iode Occ Bw 17945007236 MHz|
- Bw 21.766000000 MHz| -
0d8 T Q factor 244.3 0d8 m
= i Yt ~arin K ot sttt ¥ = R T i P M p—.
-10 ,u" 1|l -10 f | \\
-20 dB . -20 dB -
i “ 4 »
-30 da Y 4 .30 dB L \
/ / %
i N \ i /
-“ﬂ-"!.;\w\p;-\..—‘ N T, P P )
YA A Lo | LR T
50 dBm: 50 dBm:
50 d8 50 d8
70 dB: <70 dB:
CF 5.32 GHz 691 E& sgnn 40.0 MHz CF 5.32 GHz 691 E& sgnn 40.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-valus | Y-value | Funetion | Function Result Il
M1 1] 5.317395 GHz | -5.63 dBm ndB down 21.766 MHz M1 1] 5.319363 GHz | -6.82 dém
1 1] 5.309117 GHz | -31.88 dBm | ndb | 26.00 dB 1 1] 5.3110275 GHz | -13.07 dBm | Occ Bw | 17.945007236 MHz
T2 1 5.330803 GHz -31.62 dém Q factor 244.3 T2 1 5.3289725 GHz -14.33 dém

)i ] G e
L J J Measuring... é

)il ] T e
J Measuring... é

U-NII-2A

IEEE 802.11ac VHT20 5320MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
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] -4.38 dBm M1[1] 3.68 dBm|
e 5.3220840 GHz| 5.3219680 GHz|
10 dey ndn 26.00 dB) 10 dB Jee B 18.002894356 MHz|
- . Bw 21.766000000 MHz|
0 y Qfactor 244.5
P kY s R M’u.h_.fx“',.—\.-_,-\ [] .
et f '1\ ,.)\—A-'-_,m— M"-"‘\I“"""": .
i ¥
ahib J . 10 de \
T r
-30 dB L5 .20 dB \
30 . _‘ 20 <
dB i i LY / \
AT T P -30 dam 7
50 dBm:
o A \
50 db: AdrwA "
S~ W )
=70 dB: -50
=60 dBm:
CF 5.32 GHz 691 E: sgnn 40.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.322084 GHz | -4.38 dBm ndB down 21.766 MHz
1 1] 5.309117 GHz | -30.54 dBm | ndb | 26.00 dB
T2 1 5.330883 GHz -30.62 dBm Q) factor 244.5 || CF 5.32 GHz 691 E Span 40.0 MHz
L J1 | Measuring... & L J1 ] 0 &
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FCC ID: HLZSP3100

U-NII-2A

IEEE 802.11n HT40 5270MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

(=)

Spectrum ] ‘T Spectrum ]
Ref Level 20.00 d&m & RBW 500 kHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 1 MMz Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
(@ 1Pk Max [@ 1Pk Max
mi[1] a.28 dBbm) mi[1] 0.12 dibm)
e 5.2824170 GHz| e 5.282160 GHz|
iode ndi 26.00 dB) iode Occ Bw 36.816208394 MHz|
0 Bw 40.289000000 MHz| 0 i
- Q factor 131.1 b Sy e S
e it L P —— )J’ AN “"‘\1_
-10dl T -10dl \
-20 de \‘ -20 de 'f -
Yo ,f \
-30 dB "E\‘ -30 dB S s <
P Y o Y el N
-40 dB 40 dB TR
50 dBm: 50 dBm:
50 d8 50 d8
70 dB: <70 dB:
CF 5.27 GHz 691 E& sgnn 60.0 MHz CF 5.27 GHz 691 E& sgnn B0.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.282417 GHz | -3.28 dBm ndB down 40.289 MHz M1 1] 5.28216 GHz | 0.12 dém
1 1] 5.249942 GHz | -29.26 dBm | ndb | 26.00 dB 1 1] 5.251708 GHz | -5.24 dBm | Occ Bw | 36.816208394 MHz
T2 1 5.290232 GHz -29.30 diém Q factor 131.1 T2 1 5.288524 GHz -5.86 dém |
L J1 J' Measuring... m P Lk JL J' Measuring... m
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
Ref Level 20.00 d&m & RBW 500 kHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 1 MMz Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
(@ 1Pk Max [0 1Pk Max
™M1[1] 1.97 dim| M1[1]
e 5.2719970 GHz| 5.280300 7|
iode ndi 26.00 dB) 10 dBi Jcc Bw 36.931982634 MHz|
- M1 Bw 40.116000000 MHz|
9. RPN SR Py {(J'\.A_..\,-ﬂ-lm-r.wam R 1314 a FLCH P e . eh
14 i :
-10d j' b )’ f \
™ 1
S { -10 dBir
<20 d ; J \
-30 di, — .20 dB
| 30 g
i — A %
40 dB - ¥ -
-30] dBm— g
TR Apbiy,
-50 dim U"ﬂ [~
40 dB
50 d8
-70 dB S04
=60 dBm:
CF 5.27 GHz 691 E& sgnn 60.0 MHz
arker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.271997 GHz | -1.37 dém ndB down 40.116 MHz
1 1] 5.250116 GHz | -27.29 dBm | ndb | 26.00 dB
T2 1 5200232 GHz -27.42 dBm Q) factor 131.4 || CF 5.27 GHz 691 E Span B0.0 MHz
T . e B - I
L J1 | Measuring... & L J1 ] 0 &
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ] ‘T Spectrum ] ‘T
Ref Level 20.00 d&m & RBW 500 kHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 1 MMz Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
(@ 1Pk Max [@ 1Pk Max
mi[1] mi[1] 0.40 dim)
e 4 e 5.322390 GHz|
iode ndi 26.00 dB) iode Occ Bw 36.816208394 MHz|
. Bw 40463000000 MHz| .
0 Q factor 131.6 ode e |
-10dl ‘I_F,‘ -10dl
<20 dB <20 dB
-30 dB -30 dB: |
- T BT
40 da B [ 25 e D C TRE
50 dBm: 50 dBm:
50 d8 50 d8
70 dB: <70 dB:
CF 5.31 GHz 691 E& sgnn 60.0 MHz CF 5.31 GHz 691 E& sgnn B0.0 MHz
Marker Marker
ype e X-valug -valug unction unction Resul ype fis X-value ~valug unction unction Resul
Type | Ref | Trc | I | w-val |__Function | Function Result Il Type | Ref | Trc | I | ¥-val |__Function | Function Result Il
M1 1] 5.324327 GHz | -3.55 dBm ndB down 40.463 MHz M1 1] 5.32239 GHz | 0.40 deém
1 1] 5.290116 GHz | -29.19 dBm | ndb | 26.00 dB 1 1] 5.291708 GHz | -6.19 dBm | Occ Bw | 36.816208394 MHz
T2 1 5.330579 GHz -29.46 diém Q factor 131.6 T2 1 5.329524 GHz -6.13 dém |
L J1 J' Measuring... m P Lk JL J' Measuring... m
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FCC ID: HLZSP3100

U-NII-2A

IEEE 802.11n HT40 5310MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
Ref Level 20.00 d&m & RBW 500 kHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 1 MHz  Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
™[] 1.46 diim) CITEN] 2.06 dBm|
e 5.3090450 GHz| 5.320420 GHz|
1008 nda 26.00 dB| 10 dB Jco Bw 36.931982634 MHz|
. M1 Bw 40.029000000 MHZ :.:
o [PPSR TR T AJLJU\J.A-XHJ/\,NL S AMAGRLBE A o pmt s 132.6 o P PRy o el
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S -10 dBir -
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40 8 5o Voo ol . B
e | P . ——
e W ——
40 d8
60 d8
-70 dB S04
=60 dBm:
CF 5.31 GHz 691 E& sgnn 60.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.309045 GHz | -1.46 dBm ndB down 40.029 MHz
T1| 1 5.200116 GHz | -27.25 dam | ndd | 26.00 d&
T2 1 5.330145 GHz -26.66 dBm Q) factor 132.6 || CF 5.31 GHz 691 E Span B0.0 MHz
) B e . I
L byl | Measuring... P L bil ] e P
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
Ref Level 20.00 d&m & RBW 500 kHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 1 MHz  Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
mi[1] 2.56 dBm) mi[1] 0.68 dBm)
e 5.2796380 GHz| e 5.263980 GHz|
1008 nda 26.00 dB| 1008 5 Occ Bw 37.047756874 MHz|
_— Bw 40897000000 MHZ _— t'3
gy Q fact 129.1 o Pt TR S "
et b Lo b | sy A‘-\I...:ux.du.;_t.__m,.._,_ ;’f" e -k
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/
<20 dB <20 dB II/' T
g z e =i
i e B P i
“30 da s WL 40 dB P il
50 dim: 50 dim:
60 d8 60 d8
70 dey <70 dey
CF 5.27 GHz 691 E& sgnn 60.0 MHz CF 5.27 GHz 691 E& sgnn B0.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il
M1 1] 5.279638 GHz | -3.56 dBm ndB down 40.897 MHz M1 1] 5.26398 GHz | 0.68 dBm
T1| 1 5.249505 GHz | -29.58 dam | ndd | 26.00 d& T1| 1 5.251476 GHz | -6.90 dam | Occ Bw | 37.047756874 MHz
T2 1 5.290492 GHz -29.62 dBm Q) factor 128.1 || T2 1 5.288524 GHz -7.61 dém |
)il ] S ™ )i ] W e
L byl | Measuring... P L byl | Measuring... P

U-NII-2A

IEEE 802.11ac VHT40 5270MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
Ref Level 20.00 d&m & RBW 500 kHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 1 MMz Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
(@ 1Pk Max [0 1Pk Max
™M1[1] 1.91 dim| M1[1] 1.69 dBm|
e 5.2673080 GHz| 5.265020 GHz|
iode ndi 26.00 dB) 10 dBi Jcc Bw 36.931982634 MHz|
— M1 Bw 40.029000000 MH2| M1
g2g TR ,_,..J..\_k H,_,\..._..L.Q.lﬁ_fa'_\.wh-.ww_ 121.6 5 o I & - " n
and 7 "\ f \
.20 db: ') \ -10 dBr { \
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A o R L W
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40 8
50 d8
=70 dB: -50
=60 dBm:
CF 5.27 GHz 691 E: sgnn 60.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.267308 GHz | -1.31 dém ndB down 40.029 MHz
1 1] 5.250116 GHz | -27.20 dBm | ndb | 26.00 dB
T2 1 5200145 GHz -26.90 dBm Q) factor 131.6 || CF 5.27 GHz 691 E Span B0.0 MHz
T T R ) ] T
L JL J V| L Sie J T v
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FCC ID: HLZSP3100

U-NII-2A

IEEE 802.11ac VHT40 5310MHz_Ant 1

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘T Spectrum ] ‘T
Ref Level 20.00 d&m & RBW 500 kHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 1 MHz  Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
mi[1] 2.31 dBm)| mi[1] 0.62 dBm)
e 5.3147760 GHz| e 5.303750 GHz|
1008 ndsa 26.00 dB| 1008 = Occ Bw A7.047756874 MHz|
_— L Bw 40897000000 MHZ _— 5
e factor 130.0] e = Y e Tewe
PEIESEL U RN T ‘—ﬁ e LT i w\
A0 h| Panils \I A0 \
<20 dB <20 dB
-30 dB \\ .30 dB S
o, 1 .
e o=t = ] T
st M i o
50 dim: 50 dim:
60 d8 60 d8
70 dey <70 dey
CF 5.31 GHz 691 E& sgnn 60.0 MHz CF 5.31 GHz 691 E& sgnn B0.0 MHz
Marker Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il
M1 1] 5.314776 GHz | -3.31 dBm ndB down 40.897 MHz M1 1] 5.30375 GHz | 0.62 dBm
T1| 1 5.289505 GHz | -29.31 dam | ndd | 25.00 d& T1| 1 5.201476 GHz | -7.18 dam | Occ Bw | 37.047756874 MHz
T2 1 5.330492 GHz -29.35 dém Q) factor 130.0 || T2 1 5.329524 GHz -7.32 dém |
' '
L byl | Measuring... m P L byl | Measuring... m )
. 0 . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum ‘T Spectrum ‘T
Ref Level 20.00 d&m & RBW 500 kHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 1 MHz  Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
™[] “0.07 dbm| CITEN] 1.70 dBm
e 5.3073080 GHz| 5.316600 GHz|
1008 nds 26.00 dB| 10 dB Jcc Bw 36.931982634 MHz|
. 1 Bw 39.942000000 MHz Lid
9. e Y r-ﬂh"ﬂ'!ﬂw—\-\_"\,ﬁ,ﬂw 132.9 o i ks A Yo I
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40 d8
60 d8
-70 dB S04
=60 dBm:
CF 5.31 GHz 691 E& sgnn 60.0 MHz
Marker
Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il ~70 B
M1 1] 5.307308 GHz | -0.87 dém ndB down 39.942 MHz
T1| 1 5.200116 GHz | -26.57 dam | ndd | 26.00 d&
T2 1 5.330058 GHz -26.62 dBm Q) factor 132.9 || CF 5.31 GHz 691 E Span B0.0 MHz
Y - T | T - L
L byl | Measuring... P L bil ] e P
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26dB Bandwidth

99% Occupied Bandwidth

Spectrum ]

(=)

Ref Level 20.00 d&m

& RBW 1 MMz

Spectrum ]

(=)

Ref Level 20.00 d&m

& RBW 1 MMz

ESL,

Att 40dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
mi[1] 2.75 dBm)| mi[1] 1.30 dBm)
e 5.281320 GHz| e 5.287220 GHz|
1008 nda 26.00 dB| 1008 Occ Bw 76.063675832 MHz|
048 M Bw B82.320000000 MHz| ode 1
gt I Lw#ﬂml‘_.rm.ﬂuﬂgiu'l Uiin MMJ‘M.\,,\" 642 = JRS) RIS R PRSP ERESE PR 4“
10 d T 10 d L
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20 d 4 20 d ll‘n,
e N e e
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e ~\
! f
4 diB i i e
50 dim: 50 dim:
50 d 50 d
70 dey -70 dB
CF 5.29 GHz 691 E: SEﬂlI 120.0 MHz CF 5.29 GHz 691 E: SEﬂlI 120.0 MHz
Marker Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result Il Type | Ref | Tre | ®-value | Y-value | Function | Function Result Il
M1 1] 5.28132 GHz | -2.75 dBm ndB down B2.32 MHz M1 1] 5.28722 GHz | -1.30 dBm
T1| 1 5.24902 GHz | -29.00 dam | ndd | 26.00 d& T1| 1 5.251968 GHz | -7.25 dam | Occ Bw | 76.063675832 MHz
T2 1 5,33133 GHz -28.74 dBm Q) factor &4.2 | T2 1 5.328032 GHz -5.52 diém |
' '
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FCC ID: HLZSP3100

U-NII-2A

IEEE 802.11ac VHT80 5290MHz_Ant 2

26dB Bandwidth

99% Occupied Bandwidth

Spectrum ] ‘mA’ Spectrum ] ‘mA’
Ref Level 20.00 d&m & RBW 1 MHz Ref Level 20.00 d&m & RBW 1 MHz
Att 40dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep Att 35dE  SWT 1ms & VBW 3 MMz Mode Auto Sweep
(@ 1Pk Max [0 1Pk Max
™M1[1] 0.02 dim| M1[1] 0.22 dBm|
e 5.303020 GHz| 5.280270 GHz|
10 dey ndn 26.00 dB) 10 dB Jee B 75.716353111 MHz|
. Bl 83180000000 MHz|
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o T——— e e = e
/ x " =y i
s { 1 -10 i - !
<20 d 5__l_,. ¢ f H
A £ '.“'\ . 20 dB / Ll
il AT / \
40 8 o / o
| S Vi
-50 dm ol | \Jf
40 8
50 d8
=70 dB: -50
=60 dBm:
CF 5.29 GHz 691 E& SEﬂlI 120.0 MHz
Marker
Type | Ref | Tre | ®-valus | Y-value | Function | Function Result | ~70 B
M1 1] 5.303802 GHz | 0.02 dém ndB down B3.18 MHz
1 1] 5.2478 GHz | -25.63 dBm | ndb | 26.00 dB
T2 1 5,33098 GHz -26.17 dBm Q) factor 53.8 | CF 5.29 GHz 691 E Span 120.0 MHz
) ] (I X ] (T
L J1 | Measuring... & L J1 ] 0 &
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