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TEST SUMMARY

5.1.1 ANTENNA REQUIREMENT
RESULT: Passed

5.1.2 DutY CYCLE
RESULT: Passed

5.1.3 Maximum CoONDUCTED AVERAGE OQUTPUT POWER
RESULT: Passed

5.1.4 26DB BANDWIDTH
RESULT: Passed

5.1.5 6DB BANDWIDTH
RESULT: Passed

5.1.6 POWER DENSITY
RESULT: Passed

5.1.7 FREQUENCY STABILITY MEASUREMENT
RESULT: Passed

5.1.8 SPURIOUS EMISSION
RESULT: Passed

5.2.1 MAINS CONDUCTED EMISSIONS
RESULT: Passed

6.1.1 ELECTROMAGNETIC FIELDS
RESULT: Passed
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1. General Remarks

1.1 Complementary Materials

These attachments are integral parts of this test report:

Appendix P: Photo Documentation
(File Name: 50335252 002 APPENDIX P)

Appendix D: Test Result of Radiated Emissions
(File Name: 50335252 002 APPENDIX D)

Test Specifications
The following standards were applied.

The decision rule of conformity of this test report is following the requirements of the
requested standard in the quotation, and agreed among testing laboratory and manufacturer
(applicant) to exclude the consideration of Measurement Uncertainty, unless it is required by
the specific standard.

Table 1: Applied Standard and Test Levels

Radio
FCC CFR47 Part 15: Subpart E Section 15.407

ANSI C63.10:2013
KDB789033 D02 General UNII Test Procedures New Rules v02r01

1.2 Decision Rule of conformity

The decision rule of conformity of this test report is following the requirements of the requested
standard in the quotation, and agreed among testing laboratory and manufacturer (applicant) to exclude
the consideration of Measurement Uncertainty, unless it is required by the specific standard.
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2. Test Sites

2.1 Test Laboratory

TUV Rheinland Taiwan Ltd.
Taipei Testing Laboratories

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.
Taipei City 105
Taiwan (R.O.C.)

2.2 Test Facility
TUV Rheinland Taiwan Ltd.

AC Mains Conduction:

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.
Taipei City 105

Taiwan (R.O.C.)

FCC Registration No.: 180491

IC Canada Registration No.: 9465A

Radiated Test/Conducted Test:

No. 458-18, Sec 2, Fenliao., Linkou Dist.
New Taipei City 244

Taiwan (R.O.C.)

FCC Registration No.: 226631

IC Canada Registration No.: 25563

TAF Accredited NCC Test Lab. No.:3567
TAF 1SO17025 Certification effective period: 6"-May-2019 to 05"-May-2022

Testing Laboratory

3567
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2.3 List of Test and Measurement Instruments

Table 2: List of Test and Measurement Equipment

Equipment Manufacturer Model No. Serial No. Cal. Date Cal. Due Date
EMI Test Receiver R&S ESR7 102108 2019/2/06 | 2020/2/05
Spectrum Analyzer R&S FSV40 101508 2019/2/05 | 2020/2/04

Pre-Amplifier Agilent 8447D 2044A10772 | 2019/222 | 2020/2/21

Pre-Amplifier EMCI EMCO051845SE 980633 2019/2/25 | 2020/2/24

Pre-Amplifier EMCI EMC184045SE 980657 20190223 | 2020/2/22

Bilog Antenna | SCHWARZBECK | VULB-9168 00951 2019114 | 2020/1/31
Horn Antenna ETS-Lindgren 3117 00218930 | 2019/12/06 | 2020/12/05
Horn Antenna | SCHWARZBECK | BBHA 9170 00887 2019/4/12 | 2020/4/11
Loop Antenna EMCI LPAGOO 287 2019/12/20 | 2020/12/19
Test Software Audix e3 Ver. 9 N/A N/A
Test Cable HUBER+SUHNER | , SUCOFLEX | an0056/4EA | 2010/4118 |  2020/4/17
104EA 9k~18G
SUCOFLEX
Test Cable HUBER+SUHNER | ~-COT-ER 804680/4 2019/4118 |  2020/4/17
Test Cable HUBER+SUHNER f’oljcg’kiﬁgé MY37202/4 | 2019/4/18 | 2020/4/17
SUCOFLEX
Test Cable HUBER+SUHNER |  SHEC/ B8 | s00898/2EA | 201914118 | 202004117
SUCOFLEX
Test Cable HUBER+SUHNER | ;0o giqoq | B0090T2EA | 20194118 |  20204/17
SUCOFLEX

Test Cable HUBER+SUHNER | ;0 gsoq | 801027/2EA | 201904118 |  20204/17

EMI Test Receiver | Rohde & Schwarz ESCI 7 100797 2019/1/16 2020/1/31
Two'k;gf I\E’d\ﬁt"vmk Rohde & Schwarz | ENV216 101243 2019/6/23 | 2020/06/22
Two-Line V-Network | Rohde & Schwarz ENV216 101262 2019/7/16 | 2020/7/15

Impedance

Stapimeance TESEQ ISN T800 51949 2019/2/20 |  2020/2/19
Pulse Limiter | Rohde & Schwarz | ESH3-z2 | 507 91994 | 201977125 | 202017724
Spectrum Analyzer R&S FSV40 101513 2019/2/8 2020/2/7
ETSI POy meter Dare RPR6W-1901030| 1829913 2019/7/30 |  2020/7/29
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2.4 Traceability

All measurement equipment calibrations are traceable to NML(Taiwan)/NIST(USA) or where calibration
is performed outside Taiwan, to equivalent nationally recognized standards organizations.

2.5 Calibration

Equipment requiring calibration is calibrated periodically in a suitably accredited Calibration Lab.
Additionally all equipment is verified for proper performance on a regular schedule using in house
standards or comparisons.

2.6 Measurement Uncertainty

The estimated combined standard uncertainty for radiated emissions and conducted emissions
measurements.

Table 3: Emission Measurement Uncertainty

Parameter Uncertainty
Radio Frequency + 0.1 ppm
RF power, conducted +1.5dB
RF power density, conducted + 3 dB
spurious emissions, conducted + 3 dB

all emissions, radiated + 6 dB
Temperature +1°C
Humidity +5 %

DC and low frequency voltages 3 %
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3. General Product Information

3.1 Product Function and Intended Use

The EUT is a Firebox. It contains a WiFi compatible module enabling the user to communicate
data through a Wireless interface.
For details refer to the User Guide, Data Sheet and Circuit Diagram.

3.2 System Details and Ratings

Table 4: Basic Information of EUT

Item EUT information
Kind of Equipment Firebox

Type Designation Firebox T20-W
FCCID Q6G-FS2AE5SW

Table 5: Technical Specification of EUT

Technical Specification Value
Operating Frequencies Band 1: 20M(5180-5240MHz), 40M(5190-5230MHz), 80M(5210MHz)
Band 4: 20M(5745-5825MHz), 40M(5755-5795MHz), 80M(5775MHz)
Channel Spacing 10 MHz
9 for 20MHz bandwidth
Channel number 4 for 40MHz bandwidth
2 for 80MHz bandwidth
Operation Voltage 54Vdc

802.11a/n: OFDM (BPSK / QPSK / 16QAM / 64QAM)
802.11ac: OFDM (BPSK/ QPSK/ 16QAM / 64QAM / 256QAM)
Band 1: 4.13dBi

Band 4: 4.94dBi

802.11a: WLAN (3TX, 3RX)

Product Type 802.11n: WLAN (3TX , 3RX)

802.11ac: WLAN (3TX, 3RX)

Modulation

Antenna gain
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Table 6: Channel Frequency Table

Bandwidth | Bandwidth | Bandwidth

Band Channel Frequency (MHz) 20M 40M 80M

36 5180 V

38 5190 V

40 5200 V
(g;:g'}) 42 5210 v

44 5220 V

46 5230 V

48 5240 V

149 5745 V

151 5755 V

153 5765 V
U-NII-3 155 5775 V
(Band 4) 157 5785 V

159 5795 V

161 5805 \Y

165 5825 \Y
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3.3 Independent Operation Modes

Basic operation modes are:
A. Transmitting
B. Receiving
C. Normal
D. Off

3.4 Noise Generating and Noise Suppressing Parts

Refer to the Block Diagram.

3.5 Submitted Documents

- Block Diagram

- Instruction Manual

- Rating Label

- Technical Description
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The test modes were adapted accordingly in reference to the instructions for use.

During testing, Channel and Power Controlling Software provided by the customer
was used to control the operating channel as well as the output power level. The RF
output power selection is for the setting of RF output power expected by the customer

and is going to be fixed on the firmware of the final end product.

Table 7: Table for Parameters of Test Software Setting

NCB: 20MHz NCB: 40MHz NCB: 80MHz
UNII Mode Mode Mode
Band Channel 802.11a 802.11n/ac | Channel | 802.11n/ac | Channel | 802.11n/ac
Setting Setting Setting Setting
36 13 13 38 12 42 11
Band 1 40 15 15 46 17
48 15 15
149 10 11 151 15 155 15
Band 4 157 12 13 159 13
165 13 12
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4.2 Test Operation and Test Software

Setup for testing: The test sample itself is equipped with a touch screen, It was used
to enable the operation modes listed in section 3.3 as appropriate by the screen.

The samples were used as follows:
Conducted: A001025332-002
Radiation: A001025332-003

The modulation and bandwidth are similar for 802.11n mode for 20MHz/40MHz and
802.11ac mode for 20MHz/40MHz, therefore investigated worst case to representative
mode in test report.

Full test was applied on all test modes, but only worst case was shown

IEEE 802.11a mode:

Band 1 Channel Low (5180MHz), Channel Mid (5200MHz) and Channel High (6240MHz) with
6Mbps data rate were chosen for full testing.

Band 4 Channel Low (5745MHz), Channel Mid (5785MHz) and Channel High (6825MHz) with
6Mbps data rate were chosen for full testing.

IEEE 802.11an/ac HT20/VHT20 mode:

Band 1 Channel Low (5180MHz), Channel Mid (5200MHz) and Channel High (5240MHz) with
MCSO0/NSS1 data rate were chosen for full testing.

Band 4 Channel Low (5745MHz), Channel Mid (5785MHz) and Channel High (5825MHz) with
MCSO0/NSS1 data rate were chosen for full testing.

IEEE 802.11an/ac HT40/VHT40 mode:

Band 1 Channel Low (5190MHz) and Channel High (5230MHz) with MCS0/NSS1 data rate
were chosen for full testing.

Band 4 Channel Low (5755MHz) and Channel High (5895MHz) with MCSO/NSS1 data rate
were chosen for full testing.

IEEE 802.11ac VHT80 mode:
Band 1 Channel Low (5120MHz) with MCSO0/NSS1 data rate were chosen for full testing.
Band 4 Channel Low (5775MHz) with MCSO/NSS1 data rate were chosen for full testing.

4.3 Special Accessories and Auxiliary Equipment

The product has been tested together with the following additional accessories:
Kind of Equipment Manufacturer Model Name
Notebook Lenovo G580
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4.4 Countermeasures to achieve EMC Compliance
The test sample which has been tested contained the noise suppression parts as

described in the Constructional Data Form or the Technical Construction File. No
additional measures were employed to achieve compliance.

4.5 Test Setup Diagram
Diagram of Measurement Configuration for Radiation Test

Ant. Tower

EUT& 3m
Support U

Turn Table

Ground Plane

Test Receiver

MOUOO

O O e

Note: Measurements above 1 GHz are done with a table height of 1.5m
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Diagram of Measurement Equipment Configuration for Mains Conduction
Measurement (if applicable)

EUT &
Support stand
LISN
80cl
{
Ground plane
Testreceive | |____|-——
Mo oo o

Diagram of Measurement Equipment Configuration for Conducted Transmitter
Measurement

. RF Cable
Test Receiver/

Power Meter EUT
A

USB to RJ45 Cable

Laptop with test
SW installed
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5. Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

RESULT: Passed
Test standard : FCC Part 15.407(a), Part 15.203
Requirement : use of approved antennas only with directional gains that

do not exceed 6 dBi

According to the manufacturer declaration, the EUT has an antenna with a directional gain of 4.94 dBi.
The antenna is a printed PCB trace with no possibility of replacement with a non-approved antenna by
the end-user. Therefore, the EUT is considered to comply with this provision.

Refer to EUT photo for details.
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5.1.2 Duty Cycle
RESULT:

Test standard
Limit
Kind of test site

Test setup

Operation Mode
Test Channel

Passed

KDB 789033 Zero-Span Spectrum Analyzer Method,
None; for reporting purposes only
Shielded room / Conducted room

A
Refer to the Table (Band 1 low channel)

Table 8: Test result of Duty Cycle

Mode On Time(ms) | On+Off Time(ms) | Duty Cycle (%) | Duty Factor (dB)
802.11a 4.32 4.22 97.69 0.10
802.11ac VHT20 5.93 5.85 98.65 0.06
802.11ac VHT40 4.99 4.9 98.20 0.08
802.11ac VHT80 5.13 5.04 98.25 0.08

The duty factor is 10log (1/ (Duty Cycle (%) / 100)).
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Test Plot of Duty Cycle
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802.11n HT40
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5.1.3 Maximum Conducted Average Output Power

RESULT: Passed
Test standard : FCC Part 15.407(a)
Basic standard : ANSI C63.10:2013
Kind of test site : Shielded room

Test setup

Test Channel : Refer to the Table 7
Operation Mode : A

Ambient temperature : 20-24 °C

Relative humidity : 50-65 %
Atmospheric pressure : 100-103 kPa

FCC Limit

For client devices in the 5.15-5.25 GHz band, the maximum conducted output power over the
frequency band of operation shall not exceed 1W provided the maximum antenna gain does
not exceed 6 dBi.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1W.
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Table 9: FCC Test result of Average Output Power

Channel Average Output Power Limit

Mode Frequency Ant 1 Ant 2 Ant 3 Total
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm)
5180 13.37 13.59 13.81 18.36 30.00
5200 15.74 15.85 16.11 20.67 30.00
802.11a 5240 14.48 15.24 16.04 20.07 30.00
5745 9.33 9.02 10.21 14.32 30.00
5785 8.58 9.67 13.22 15.74 30.00
5825 9.20 10.30 14.24 16.59 30.00
5180 13.32 13.51 13.75 18.30 30.00
5200 15.32 15.62 17.14 20.87 30.00
802.11n 5240 14.84 15.35 15.75 20.10 30.00
HT20 5745 10.27 9.78 12.02 15.57 30.00
5785 11.37 11.03 15.03 17.65 30.00
5825 10.46 10.12 14.84 17.15 30.00
5190 11.36 11.71 12.59 16.69 30.00
802.11n 5230 16.43 16.89 17.76 21.83 30.00
HT40 5755 14.02 14.00 16.21 19.64 30.00
5795 10.13 11.12 14.17 16.93 30.00
5180 12.82 13.33 13.63 18.04 30.00
5200 15.19 15.65 16.67 20.65 30.00
802.11ac 5240 15.21 15.03 15.51 20.03 30.00
VHT20 5745 9.60 10.45 11.98 15.56 30.00
5785 11.35 7.57 15.12 17.15 30.00
5825 10.44 7.85 14.91 16.82 30.00
5190 11.31 11.73 12.58 16.68 30.00
802.11ac 5230 16.78 16.35 17.63 21.72 30.00
VHT40 5755 13.92 13.91 16.26 19.62 30.00
5795 9.98 8.71 13.34 15.91 30.00
802.11ac 5210 10.29 10.10 11.31 15.37 30.00
VHT80 5775 12.05 13.01 15.36 18.47 30.00
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5.1.4 26dB Bandwidth

RESULT: Passed
Test standard : FCC Part 15.407(a)

Basic standard : ANSI C63.10:2013

Kind of test site : Conducted room

Test setup

Test Channel : Refer to the Table 7

Operation Mode : A

Table 10: Test result of 26dB & 99% Bandwidth

Mode Channel Frequency 26dB Bandwidth (MHz)
(MHz) Ant 1 Ant 2 Ant 3
5180 20.42 20.78 21.62
802.11a 5200 21.06 20.86 20.78
5240 20.22 21.94 20.94
5180 20.58 22.30 20.78
802.11n HT20 5200 20.70 22.18 22.34
5240 22.66 21.54 22.98
5190 43.24 4412 43.00
802.11n HT40
5230 45.87 44.84 44.76
802.11ac VHT80 5210 86.79 88.07 84.08
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Test Plot of 26dB Bandwidth

802.11a 5180MHz
Ant 1

o
Spectrum (n-?l
Ref Level 20,00 dBm  Offset 13 50 08« RBW 200 kW2
b ALt 2da BWT 37843 » VBW 1IMH2 Mode outo FFT
@ 1Pk May
Mifs] 0,77 dBm)|
512350 UHE
10 B nds y. 2640 dB
l..,».~~""" [Py e "\.,u‘ 20, 4200000010 ML
0 dém 1 v, Qtactor 2599
/ \
-10 gBm F \
20 ¢BM 8
-~ “ -i
30 dBm o - - —
ST L, g deal i = ,
" NAA,
40 dBém s
50 dBm
-60 gBm
70 @B
CF 5.18 GHz 1001 pts Span 40,0 MHz
Marker
| _type | Ret | 1ec | X-value | v-value | Function | Function Result |l
ML 1 5185235 GH2 | 5.72 Gom . hoB down | 20.92 MHz
T1! 1l 516551 GHz | -19,26 g8m | nea | 26.00 d8
T2 1) 5, 19003 GH2 -19.25 cgm Q factor 253.9
‘ v - w
[ - -}
Date: 10.JAN.2020 18:25:59
Ant 2
o
Spectrum | (qx;‘
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kN2
b AL 20d3 BWT IT8u3z » VBW. IMHz Mode suloFFT
@ 1Pk May
IEL 1,05 dBm
5.172994 70 UHz
10 B s 26.4W B
‘{*-!.u'--"vv, s e ™ TE A 20, 770000000 M2
0. deém " O lactar ™~ '_‘.\ 249 .0
/ \
-10 gBm . ‘\
2048 =
S / B 4
3; W S o
S ~ L X
40 dBm AL VA,
50 dBm
-60 gBm
-70 B
CF 5.10 GHz 1001 pts Span 40,0 MHz
Marker
[ Type | Ret | Tec | X-value | ¥-value | Function | Function Result |l
My |1 5.173047 GHz | S.05 oBm | noe sown | 20779 MMz
Ti! 1l 5.159411 GHz | -20.97 gam | noa | 26.00 03
T2 1) 519019 GHz | -20.91 c&m Q factor 249,0
' Yy r—
. . -
Date: 10.JAN.2020 18:27:00
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Ant 3
o
Spectrum (?‘
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kW2
b ALE 2da BWT T8y » VBW IMHz Mode sulo FFT
@ 1Pk May
Mifs] .75 dBm
51837900 UHz
10 G5 #ﬂ 2644 B
- ANV e AR 21610000001 M
o der f Qtactor | 3390
l’ I.
-10 98m ~
rd \
-20 4B e Lo
30 dBm - e
o | S V¥
ST & 0 RECOP
~40 dBm -
50 dBm
-60 sBm
-70 gBm
CF 5.10 GHz _—ﬁllo'i'pls Span 40.0 MMz
Marker
| type | Ret | Tec | X-value | Y-value | Function | Function Result |l
M 1 5.183796 GH2 | .75 gam . nos down | 21.618 MHz
T |11 5.168071 GHz | -20.18 gam | ned | 26.00 08
T2 1 5.100589 GHz | -20.35 cBm Q fator 239.8 |
‘A_ JL J - n
Date: 10.JAN.2020 18:28:24

802.11a 5200MHz

Ant 1
=
Speactrum (“-?‘
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 3200 kN2
b AL 20dd BWT T8 Uz » VBW  IMHz Mode oulo FFT
@ 1Ok May
mafs] 7:80 dBm
" 5.2008390 UH:
10 cainx . ‘_1'_»-"‘ nas 26 .40 o
LR e el | e e 21, (50000aDN M|
0 dém - - R ) N
|, ) lactor ,\ p
4 \
-10 gBm = - E
i
-20 ¢Bm ot N
2 \
30 B m——— 8
h e Y i (NSRS
40 dBm -
50 dBm:
-60 ghm
-70 B
© 1001 pis Span 40,0 MHz
| type | Ret | Tec | X-value 1 Y-value | Funection | Function Result |l
ML 11 §. 200639 GH2 | 7.63 08m | NnoB down | 21,050 MHz
T1) [ 5.189411 GHz | -16.25 gam | nea | 26.00 03
T2 1 5.21047 GHz | -18.15 cam qQ factor 247.0 ||
[ R | - '
" s -
Date: 15.JAN.2020 18:33:41
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Ant 2
Speactrum l%’
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kW2
poe AL 2da BWT 37843z » VBW  IMHz Mode bdulo FFT
@ 1Pk May
Mifs] 7,60 9B
5.2012360 UH:
10 o pom, 26,440 Ry
N ~No— i
. A i\ | 1 S 20.850UNNADT ML
O.dpe 7 Q) lactor 2499
/
~-10 g6m r
T3 2
20 ¢Bm i e
=
//' M 5\
30 eBm——" A
eV M)
~40 dBém -
50 dBm
-60 sBm
-70 gBm
CF 5.2 GHz 1001 pts Span 40,0 MHz
Marker
| type | Ret | Tec | X-value | Y-value | Funection | Function Result |l
277 R I §.201239 GHz | 7.63 GBm | ndB down | 20 £59 Mz
| 11 5.189211 GHz | -16,50 c8m | ne | 26.00 08
T2 1] 5.21007 GHz | -18.38 cam Q factar 249.4 ||
[ il - '
- L - |
Date: 15.JAN.2020 18:28:58
Ant 3
Speactrum I l“.?
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kW2
foe AL 20da BWT 378 u3s » VBW  IMHz Mode bdulo FFT
@ 1Ok May
Mifs] 7.47 dBm|
vl 5.10A3201 UH:
10 cBm ; ﬁ s 26,000 B
- AV AN BT \ 20, 770000GDT ME2
0 diim y 0 lactor \ 250.0
{ \
-10 g8 m 2 -
2y 12
-20 ¢Bm = -
—r =
nal i\ '.\
+30 dBn — e
= -.,‘--.J” 0 ~/ b\'"\n""‘\—».
40 dBm
50 dBm:
-60 ghm
~70 gBm
'l‘ﬁ‘liivp!s Span 40.0 MHz
| type | Ret | Tec | X-value 1 Y-value | Function | Function Result |l
My |1 5.193326 GH2 | 7.47 oBm noB cown | 20779 MH2
15 Y N . V! 5.189231 GHz | -18.51 c8m | N | 26.00 08
T2 1 5.21007 GHz | -16.47 cam q factor 250.0 |
[ Rt - '
“ — -
Date: 15.JAN.2020 18:21:52
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802.11a 5240MHz

Ant 1
o
Spectrum (“-?l
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kN2
b AL 2da BWT IT8uz » VBW. 1IMHz Mode suloFFT
@ 1Pk May
S TE] .21 dBm|
i 5.2458390 OHz
10 cgm 7= T [ITIT VN S 26 .1H0 B
| i el Y A Bw N 20220000001 M2
0.dém I T Q) lactor 259.9
J
-10 dBm v v,." -
,‘/ N
20 ¢Bm " 4 . W
~—rn, |"M R N "-._‘
+30 dBm— - e
gyl T —
40 dBm
50 dBm
-60 sBm
-70 ¢Bn
CF 5.24 GHz 1001 pts Span 40.0 MHz
Marker
| type | Ret | Tec | X-value | ¥-value | Function | Function Result |l
M | 1) §.245634 GHZ | .24 0Bm | N6 cown | 20.22 MHz
1! 1 5.22989 GHz_| -17.75 g8m | nea | 26.00 d8
T2 1 525011 GHz | 17,74 c&m Q factar 259.4 |
| - a
L. - -
Date: 10.JAN.2020 18:36:32
Ant 2
—
Speactrum (?‘
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 3200 kN2
b At Hda BWT  378us & VBW 1IMHz  Mode bulo FFT
@ 1Ok May
Mils] 0,50 dBm|
v 523008820 UH:
10 den 3 L 26,00 dB)
" ACONAINMN Ll Nt | AN A WAy 21, 9300N0GD1 ME2|
0 dir j O lactor 238.0
J
-10 g8 m 7
1y NG
-20 ¢Bm { A
» 5 » \1 \
.30 dBiy — e
A i o (s TS
-0 dBm ]
50 dBm
-60 gBm
~70 gBm
24 GHz ’ﬁl‘di’pls Span 40.0 MHz
Marker
| type | Ret | Tec | X-value | v-value | Function | Function Result |l
‘Mt | 11 5239092 GH2 | 5.56 0Bm . noB down | 21.638 MHz
T1! 11 5.229011 GHz | -19.17 g8m | nea | 26.00 08
T2 1 5250549 GHz | -19,39 cBm qQ factor 238.8 ||
‘ v ;T—
J

| il

Date: 10.JAN.2020 18:37:25
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Ant 3
p—
Spectrum (?‘
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kW2
e Att 2dd BWT  37.8us @ VBW 1MHz  Mode outo FFT
@ 1Pk May
Ml 7,98 aBm|
10 ML 5. 2050750 UH:
i R PR P S 26,40 o
- f/" A ek 20 B il MRy, 209300001 MH2
0 dér | O lactor ‘. 250.5
‘l \l
-10'd8m -
= g
_,_/'w‘ {
-20 ¢Bm s = :
3 AN W\ .
30 gBm—fer =
G WM
40 dBm
50 dBm
-60 gBm
-70 B
CF 5.24 GHz © 1001 pis Span 40,0 MHz
Marker
| type | Ret | Tec | X-value | Y-value | Function | Function Result |l
2T I I 5245075 GHZ | 7.5 Bm | nde cown | 20,639 MHz
| 1 5.229371 GHz | -18.13 c8m | nea | 26.00 08
T2 1] 5.25031 GHz | -18,04 cBm Q factor 250,5 ||

|
!

Date: 10.JAN.2020 18:38:17

802.11n HT20 5180MHz

Ant 1
—
Spectrum (u_?‘
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kN2
b ALt 2da BWT 278 us » VBW 1IMHz Mode oulo FFT
@ 1Pk May
Mils) 0,060 dBm
op 5.1727220 OH:
10 G X ey 26,400 dB
iR P el IR N et B A 205700000070 M
vy ] ) lactor \ 251.06]
J \
f \
-10 8m -
2048 g .
- -
+30 dBmy — e
e Ve
NI <t N A
dém
50 dBm
-60 ghm
~70 gBm
Eﬁ“s.ne GH2z ’ﬁl‘di’p!s spd;l ”iii.’d“ﬁ{d?
Marker
| type | Ret | Tec | X-value 1 Y-value | Function | Function Result |l
1AL 11 5.177720 GH2 | 5,59 gBm . NnoB gown | 20.579 MHz
T1! 11 5.16973 GHz | -19.23 c8m | nos | 26.00 08
T2 1 5,19031 GHz | -19.24 cBm q factar 2519 ||
5" g w
-

|
! JL

Date: 10.JAN.2020 18:47:16
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Ant 2
(=
Spectrum (%’l
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kW2
poe AL 2da BWT 37843z » VBW  IMHz Mode bdulo FFT
@ 1Pk May
mifs] %, 13 9Bm|
5.1708820 UH:
10 G B s 26400 dB
o s ) o U Sl A Pt e 22.79RI00GD0 Mz
} Q) lactor |\ 292.2
/ \
-10a8m 7 T
Ty A N -T2
20 ¢BM i~ R
~ e N
L / \
30 B = =
A AT L
2 bt LY
50 dBm:
-60 sBm
-70 gBm
CF 5.10 GHz 1001 pts Span 40.0 MHz
Marker
| type | Ret | Tec | X-value | ¥-value | Function | Function Result |l
ML | 1 S 170092 GH2 | 5,13 GBm | nue down | 72,230 MHz
T1) 11 5.168571 GHz | -21.01 Bm | nea | 26.00 08
T2 1 5. 100650 GHz | -20.89 cam Q factar 232.2 ||
‘ - ;T—
- L - |
Date: 10.JAN.2020 18:49:02
Ant 3
o
Spectrum I (“-?l
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kW2
foe AL 20da BWT 378 u3s » VBW  IMHz Mode bdulo FFT
@ 1Ok May
ETH] 0.30 dBm|
A 51855540 UHE
1R nis 2600 dR
. A=, ,/’ﬂ"""l‘\"t';-‘"" ‘“‘-.“..,»\ 20, 770000GDN MH2
0 diim T 0 lactor \ 249.6
f )
-10 gBm 7 "-\
20 ¢BM = A A5 v
" Y
g / W\
30 dBmy Ty =
LT o VN A A
40 dBm -~
50 dBm:
-60 ghm
~70 gBm
CF 5.18 GHz 'l‘ﬁ‘liivp!s Span 40.0 MHz
Marker
| type | Ret | Tec | X-value 1 Y-value | Function | Function Result |l
Mt | 1l 5185564 GHZ | 5,36 GBm | noB down | 20770 Mhz
| 1 516061 GHz | -19,52 Bm | N | 26.00 08
T2 1 5,19039 GHz | -19.68 c&m qQ factor 2496 ||
[ Rt ' - '
“ — -
Date: 10.JAN.2020 18:49:54
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802.11n HT20 5200MHz
Ant 1

p—
Speactrum I L?‘
Ref Level 20,00 dBm  Offset 13 50 08« RBW 200 kN2
o Att 2da BWT  37.8us @ VBW. 1MHz Mode Aute FFT
@ 1Pk May
ITEY] .10 dBm|
10'd8 M 5.20728 780 UH:
e =, T
R RN peves, ow v 26,10 B
ATV NARTRPRESTN r:.»g“ A A 20.6900NNADTN M2
O djem 7 Qlactor 251:9)
] 1
/ I
-10 gBm — 1C
|.~/ .
-20 ¢BM . V‘L‘w
ot A —'lﬂ - T ."" A
6 B g ¥ i
40 dBém
50 aBm
-60 oBm
-70 B
CF 5.2 GHz —fﬁﬁi’p!s Span 40,0 MHz
Marker
| type | Ret | Tec | X-value | Y-value | Function | Function Result |l
ML 1 202076 G2 | 8.16 GBm | nue down | 20,639 MHz
| 11 5,189291 GHz | -17.60 cam | " nem | 26.00 dB
T2 1] 5.20099 GHz -17.70 cam Q factar 2513 ||
\ Bl | - '
L JL 'y
Date: 10.JAN.2020 18:53:09
Ant 2
o
Spectrum | (“-?‘
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kN2
foe AL 2da BWT 378 uz » VBW. IMHz Mode suloFFT
@ 1Pk May
Ml 780 dBm
e 51048450 OH:
10 cam | S, 1 — nds oo 26,00 o
I Y P S (PRAN L 221 78000017 MH2
0.dém 7 0 lactor \ 95342
\
-10 ¢Bm 7 X
110 B
o vy
-20 ¢Bm 7 i
20 ¢B ol Wy
G RiT T ok
ol N VoA
40 dBm
50 dBm
-60 gBm
-70 ¢Bm
CF 5.2 GHz 1001 pts Span 40.0 MHz
Marker
| _type | Ret | Tec | X-value | v-value | Function | Function Result |l
My 1 5.193855 GH2 | 7.86 oBm NoE gown | 22,178 MHz
| 1 5,188631 GHz | -17.96 cBm | nea | 26.00 d8
T2 1] 211069 GHzZ -17.56 cam Q factar 234.2 ||
' i Y w
“ — o
Date: 10.JAN.2020 18:52:07
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Date: 10.JAN.2020

802.11a 5240MHz
Ant 1

18:51:17

Ant 3
po—
Spectrum (?‘
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 200 kW2
poe AL 2da BWT 37843z » VBW  IMHz Mode bdulo FFT
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10 G i PR e, Y, v . 26,410 By
- / v A VY By \ 223300000010 M2
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3 SV Y
sy
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50 dBm:
-60 gBm
-70 cBr
CF 5.2 GHz 1001 pts Span 40,0 MHz
Marker
| type | Ret | Tec | X-value | Y-value | Function | Function Result |l
2T I I §.196224 GNZ | "0.94 GBm | NniB sown | 22330 Mhz
| 11 5.188971 GHz | -17.14 Bm | ne | 26.00 08
T2 1] 5.211309 GHz | -17.93 c&m Q factor 232.6
[ i ! - '
A o -

Date: 10.JAN.2020

18:54:40
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Spectrum (?‘
Ref Level 20,00 dBm  Offset 13 50 d8 & RBW 3200 kN2
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@ 1Ok May
Mifs] 7.30 dBm|
vl 5.2339650 UHz
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40 dBm —
50 dBm
-60 sBm
~70 gBm
24 GHz ’ﬁl‘di’pls Span 40.0 MHz
Marker
| type | Ret | Tec | X-value | Y-value | Function | Function Result |l
‘Mt | 11 §.234055 GH2 | 7.36 0B | o6 cown | 72 667 MHz
| 1 5228731 GHz | -18.75 @8m | nea | 26.00 d8
T2 1 5.251339 GHz | -18.66 c&m Q factor 231.0
‘ — ;W
A - -
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Ant 2
=
Spectrum (%’l
Ref Level 20,00 dB&m  Offset 13 50 d8 & RBW 3200 kM2
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Marker
| type | Ret | Tec | X-value | ¥-value | Function | Function Result |l
ML | 1 §.244535 GH2 | 5.62 GBM | NhiB sawn | 21530 MHz
Ti! 11 5.229211 GHz | -19.22 ¢8m | nos | 26.00 o2
T2 1] 5.250749 GHz | -19,30 cBm Q factar 243.5 ||
\ I - " " .
- L - |
Date: 10.JAN.2020 18:55:54

Ant 3

Speactrum I
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| type | Ret | Tec | X-value 1 Y-value | Function | Function Result |l
ML 11 §.230727 GH2 | 5.60 0B | noB cown | 72.677 MHz
T1! [ 5228571 GHz | -19.21 c8m | nea | 26.00 03
T2 1) 5.251548 GHz | -18.95 cam Q factor 227.7 ||
n ' — '
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802.11n HT40 5190MHz
Ant 1

—
Spectrum (?l
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Marker
| type | Ret | Tec | X-value | ¥-value | Function | Function Result |l
MLy | 1 5.17053 GH2 | 0.16 Gom . noB down | 33,237 MHz
T 11 5.168342 GHz | -18.10 gam | nod | 26.00 08
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802.11ac VHT80 5210MHz
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5.1.5 6dB Bandwidth

RESULT: Passed
Test standard FCC Part 15.407
Limit FCC Part 15.407
Basic standard ANSI C63.10:2013
Kind of test site Conducted room
Test setup
Test Channel Refer to the Table 7
Operation Mode A
Table 11: Test result of 6dB Bandwidth
Channel 6dB Bandwidth (MHz) 6dB Bandwidth
Mode Frequency Limit (kH Result
(MHz) Ant 1 Ant 2 Ant 3 imit (kHz)
5745 16.34 16.34 16.34 >500 Pass
802.11a 5785 16.46 16.50 16.46 >500 Pass
5825 16.42 16.46 16.46 >500 Pass
5745 17.70 17.70 17.70 >500 Pass
802.11n HT20 5785 17.82 17.94 17.82 >500 Pass
5825 17.78 17.74 17.66 >500 Pass
7 ) ) A4 > P
802.11n HT40 5755 36.36 36.36 36 500 ass
5795 36.28 36.36 36.34 >500 Pass
802.11ac VHT80 5775 75.92 74.97 75.60 >500 Pass
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Test Plot of 6dB Bandwidth
802.11a

5745MHz
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5745MHz
Ant 1

Ref Level 20.00 gBm  Offset 13,50 dB » RBW 100 kH2
b Att 20 de  SWIT 54.9 pus W VBW 200 kK2 Mode Auto FFT
@ 1Pk View

Mi1i1] 516 dBm)|
8.73604090 GHz2
mMaf1) 2,05 dbm

s 5.7524390 GHz

10 dBm

0 B

1 .2.0%0 dbnv
t

10 dbm—2 0Dz |05t :‘!Pm"w

p\u..fw-r\‘fm ety Lo, Jorah [t snlien i

1
, ' "
20 dbum l‘

a0 gem o S
v
Aast W

AR AR Bt

S50 dim

A o

40 dBm:

~70 dBm v

CF 5,745 GHz 1001 pts Span 40,0 MHz

Type | Ref | Trc | K-valug | v-volue |  Function | Function Result |!
M1 [ 1] 5.735040 GHz -3,16 dBm |
p2| M1 1] 17,7023 MKz | 2,97 di | I
M3 1 5,752433 GH2 -2.05 98m \

-— T
-~ L -

Date: 15.JAN.2020 18:52:37

Ant 2

Ref Level 20.00 gBm  Offset 13,50 dB » RBW 100 kH2
b Att 0 de  SWT G4.8 pus W VBW 200 kK2 Mode Auto FFT
® 1Pk View

Mii1] -8.59 dBm
8.726U400 GH2
M) 114 abm

M3 5.7499550 Gz

10 dém

Pl Jeashnafial g EorbongfeApiod

QdBM=——to1 _4 147 dRmr——F
: -

Cr ;

|

~L2 =7 140 Dmry

10 dbm-

-20 dium -

-a0'dem o
AN Py,

J M

| AL i

S50 dem

e

40 dBm:

-70 dBm vy

CF 5,745 GHz 1001 pts Span 40,0 MHz

Type | Ref | Trc | ®-valua | v-value | Function | Function Result ||
M1~ 1] 5.736049 GHz | -8.59 gBm | | i
D2 1] 1] 17,7023 MKz | 3,43 di [ |

M3 1 5,749955 GH2 ~1.14 0Bm \

‘
. 8 e

Date: 15.JAN.2020 18:54:00

-




Produkte
Products

/A TOVRheinland®

Prufbericht - Nr.:
Test Report No.

50335252 002

Ant 3

Spectrum I

(=]

Ref Level 20.00 gBm  Offset 13.50 dB » RBW 100 kH2

b At 2 de  8SWIT 54.9 us e VBW 300 kHz. Mode Auto FFT

@ 1Pk View

10 dém

Ml 728 dam
8.726U400 GH2

-10 dBm

S-4Bm—01 0,030 A6
]

210 rpm

I

At ol sl

maf1y 0,09 dbm|
NS 5.7 4995500 G2

Y M,:&;,);\K " -‘nﬁ’u\-!xf
|

=20 diun

<30 gm

it
140 dBm et

m"«'!f

50 dém

40 dBm:

~70 dBm

CF 5,745 GHz

1001 pts Span 40,0 MHz

Marker

K-valug

v-value | Function | Function Result !

_Type | Ref | Trc |
M1 -1
p2| M 1

M3/ | 1]

5.736045 GHz |
17,7023 MHz |

§,749955 GH2

-7.38 ¢Bm | i
3,41 dB | |
0.02 g8m \

-

3 -

Date: 15.JAN.2020

5785MHz
Ant 1

Spectrum I

18:55:42

(=]

b At 20

Ref Level 20.00 gBm  Offset 13,50 dB » RBW 300 kH2

di&  SWI 378 us e VBW L MH2.  Mode Auto FFT

@ 1Pk View

10 dém

Ml 397 dam
4.7760000 GHz

-10 dBm

T 12070 dhn 2

M) 2.07 abm
5.2793260 Gz

-
-

-20 dium

<30 gm -am

=

R dbm—

\f\,n1~
i ah SECEREL Y

50 dem

40 dBm:

~70 dBm

CF 5,785 GHz

1001 pts Span 40,0 MHz

Marker
_Type | Ref | Trc |
Ml. . 1».

®-value |

v-value | Function | Function Result !

D2 i)
M3

(W™

5.776000 GHz
17.8222 MKz |
5.775326 GHz

-3.97 Bm | | i
0.84 dB | | I
2.07 d8m \

-

3 -

Date: 10.JAN.2020

23:08:15

Seite 44 von 90
Page 44 of 90




Produkte
Products

/A TOVRheinland®

Prufbericht - Nr.:
Test Report No.

50335252 002

Seite 45 von 90
Page 45 of 90

Ant 2

Spectrum I

&

Ref Level 20.00 gBm  Offset 13,50 dBE » RBW 300 kM2

b At 2 dB  SWI 78 us e VBW L MHZ.  Mode Auto FFT

@ 1Pk View

Mii1]
10 dém

Tmaf)
LRI

476 d8m
8.77159201 UHz
1.51 abm
5. 7605160 Gz

' — ey

510 #Ar e X
y e A Ee ~T"

L00 dirm U

Dz =
Ve

-10 dBm J N

20 dbn -

<30 dgem

T
30 dim—t

Py v

S50 dem

40 dBm

~70 dBm

CF 5,785 GHz 1001 pts

Span 40,0 MHz

[ Marker

Type | Ref | Trc | ®-valug | v-value | Function |

Function Result |!

Y N

p2| Wi 1]

M3 1
_—

~ - - )

5,7759291 GHz |
17.9421 MHz |
5769516 GH2

-3.76 dbm
1.75.dB |
1.51 gBm

Date: 10.JAN.2020 23:09:41

Ant 3

Spectrum

Ref Level 20.00 gBm
b At 20 di

Offset 13,50 dE » RBW 300 kH2

sSWIT 78 us w VBW L MHz  Mode Auto FFT

@ 1Pk View

‘ Mii1]
10 dBm

maf{d

Lo .s-ai._rw-"'--u \ J\_r&--'»,.f’/lr"-"\ ’\l‘-&/*\,' 2

AT LN
08B

-1.26 dBm
4.7 760000 GHz
5. 24 9bm
57099550 Gz

-10 dBm ,J )

-20 dium

30 dR g~
o

~40 dém

N Ve

S0 dim

40 dBm:

~70 dBm

CF 5,785 GHz 1001 pts

Span 40,0 MH2z

Marker

Type | Ref | Trc | ®-valug | v-value | Function |

Function Result |l

M1, | 1
D2| M1
M3

5.776000 GHz |
17.8222 MHz |
5.769955 GHz

-1.26 9Bm
1.42.de

1
1] 5.24 0Bm

-

- 4

Date: 10.JAN.2020 23:11:30




Produkte
Products

/A TOVRheinland®

Prufbericht - Nr.:
Test Report No.

50335252 002

Seite 46 von 90
Page 46 of 90

5825MHz
Ant 1

Spectrum

&

b At 30 di

SWT

Ref Level 20.00 gBm  Offset 13,50 dB » RBW 300 kH2
7.8 us w VBW

L MHz.  Mode Auto FFT

@ 1Pk View

10 dém

Mii1]

"i

mMaf1)

7.55 dBm|
H,UI39800 GH2
1,13 abm
58211240 GHz

o Kake i !

AN S, | o e

il & 3

e
-,

s (PN

40 dBm:

-70 dBm

CF 5,825 GHz

1001 pts

Span 40,0 MHz

Marker

K-valug |

Y-value | Function |

Function Result !

_Type | Ref | Trc |
M1 J—
D2 i

Al
M3 1

5515960 GHZ
17,7822 MHz |
5 921124 GHz

-7.55 d6m |
1,98 dB |
=1.13 gBm

-

3 )

Date: 10.JAN.2020

Ant 2

Ctruam

S

23:15:06

b At

Ref Level 20.00 gBm  Offset 13,50 dB w
;0 de  SWI

8 us -

RBW 300 k2

VBW 1 MHz  Mode Auto FFT

@ 1Pk View

10 dém

Mi1i1]

03 82

-10 dBm

QB rrs—d*] 0,740 gfm

maf1)

-5.50 d8m
H,UIdY800 GH2
074 abm
58196450 Gz

SV T

R ——

D ey ,,{-‘ oy = v
\

ki

-20 dim

=30 gim

vy
n A i
\o s il L- o

4
40 dém

=

= WA
A s,

S50 dim

40 dBm:

~70 dBm

-

N

CF 5,825 GHz

1001 pts

Span 40,0 MHz

rker
Type | Ref | Trc |

K-valua |

v-value | Function |

Function Result |!

’:ﬂ' | 1
D2 Ml

A
M3 1

5615960 GHz |
17,7423 MHz |
5 819645 GH2

-5.90 cBm
158 d8 |
0.74 0Bm

—

- -

Date: 10.JAN.2020

23:16:37




/A TOVRheinland®

Produkte
Products

Prufbericht - Nr.: 50335252 002 Seite 47 von 90
Test Report No. Page 47 of 90

Ant 3

Spectrum I |u‘?|

Ref Level 20.00 gBm  Offset 13,50 dB » RBW 300 kH2
b At 2 dB  SWI 378 s VBW L MH2  Mode Auto FFT
@ 1Pk View

Mii1] 2.0 dam
H,8106U0400 GH2
s maft) 4,05 dbm
IR e R | T SRS gy, oS "5 8265500 Gz
23 -1.9%0 ddm - y -

10 dém

”, Bl 4. 0%0 aBry
0 dBm L

=10 dBm L 1

=20 dbam

i A
30 4B =
gem= W VA,

IV [
40 diém

n/'qu\/\J"

S50 dem

40 dBm

~70 dBm

R

CF 5,825 GHz 1001 pts Span 40,0 MHz

[Marker

Type | Ref | Trc | X-valun | ¥-valua | Function | Function Result |!
M1 [ 1] 5.816040 GHz | -2.23 6Bm | | i
p2| i 1] 17,6623 MKz | 1,53 d@ | I
M3 1 5 026558 GH2 4.05 98m \

‘
. 8 ) [ L

Date: 10.JAN.2020 23:18:59

802.11n HT40
5755MHz
Ant 1

Ref Level 20.00 gBm  Offset 13,50 dE » RBW 300 kM2
b At 20 dB  SWI 1ms & VBW L MHE2  Mode Auto Sweep
@ 1Pk View

Mii1] 607 dam
8.72069080 GHz
maf1) 0.90 dbm|
5. 74083670 Gz

10 dém

oem

'Tﬁ:ﬁ\.‘umk\_.‘k

-10 dBm

=20 dbam

=30 gim
drsen i e
-0 d

N °
"’"uu ‘Mh‘k“""\&h‘ﬂl&‘-‘gd

S50 dem

40 dBm

~70 dBm 5o

CF 5,755 GHz 1001 pts Span 80,0 MH2

[Marker

Type | Ref | Trc | ®-valug | vy-volue | Function | Function Result |!
M1 [ 1] 5.7366983 GHz | ~6.67 dbm [ i
D2| Mi| 1] 36,3635 MHz | 2,80 di | [ |

M3 1 5748367 GH2 0.99 g8m \

‘
{ 8 e

Date: 10.JAN.2020 21:12:27




/A TOVRheinland®

Produkte
Products

Prufbericht - Nr.: 50335252 002 Seite 48 von 90
Test Report No. Page 48 of 90

Ant 2

Spectrumn I I?

Ref Level 20.00 gBm  Offset 13,50 dB » RBW 300 kH2
b At 20 di  SWI 1ms & VBW 1 MH2  Mode Auto Sweep
@ 1Pk View

Ml -5.26 d8m
8.22069080 GHz
M M) 2.24 9bm
SS50
Fesoat— . 5.7 404550 Gz

10 dém

) "

Q dBm

-10 dBm . g

/ \
-20 dom i )

30 dem o~ -
N i
40 dBm

Pttt

50 dém

40 dBm:

~70 dBm gk

CF 5,755 GHz 1001 pts Span 80,0 MHz

Marker

_Type | Ref | Trc | X-valug |  ¥-value | Function | Function Result |
M1 [ 5.7366983 GHz | -5.36 g6m | ! i

D2| Mmil 1] 36,3635 MHz | 2,59 dB | I

M3 5,740455 GH2 2.24 gBm \

[

Date: 10.JAN.2020 21:14:09

Ant 3

Ref Level 20.00 gBm  Offset 13,50 dE » RBW 300 kH2
b Att 2 dB  SWI 1ms & VBW L MH2  Mode Auto Sweep
@ 1Pk View

Mii1] 2,31 d8m)|
8.720690d GHz

M M) 3.97 abm
1 3970 :;I-rr. 'x-TM"‘""J""""’- el [ T P T “5.7426128 Gz
P2 2030 dem T i ~*

10 dém

0 dBm:

-10 dBm ’- 4

-20 dim - N

5 Ak
Porbi A 0 T R (TR

40 diém

S50 dem

40 dBm:

~70 dBm

CF 5,755 GHz 1001 pts Span 80,0 MH2z

rker
Type | Ref | Trc | ®-valug | Y-value | Function | Function Result ||
M1 [ 1 5,7366983 GHz | -2.31 dBm | l i
D2 M1 36,4435 MHz | 1,64 dB [ |
M3 5,742512 GH2 3.97 96m \

;
‘ 8 N e

Date: 10.JAN.2020 21:16:30

(W™




Produkte
Products

/A TOVRheinland®

Prufbericht - Nr.:
Test Report No.

50335252 002 Seite 49 von 90

Page 49 of 90

5795MHz
Ant 1

Spectrum I

&)

Ref Level 20.00 gBm  Offset 13,50 dBE » RBW 300 kM2

po At 20 dB  SWI 1ms & VBW 1 MHE2  Mode Auto Sweep
@ 1Pk View
Mii1] 0. 24 dBm
8.7 706909 GHz
10 gBm maf1) 1,28 ABm
123 5.78638110 GHz
QABM=——dr| _¢ 32 — -
’-,‘wt—\ »W‘WWP\'\J—M.»"\
g o Ve i B o " |[EN————
-10 dBm = : j
-20 dbam / \
v Y
o \,
a0 dem - e
’ g‘.-f" W
ST Laia s LN P RTINS
A0 dBm
S0 dim
40 dBm:
-70 dBm 50
Fl
CF 5,795 GHz 1001 pts Span 80,0 MH2
Type | Ref | Trc | K-valun | y-value | Function | Function Result |!
M1 [ 1] 5.7766983 GHz | -6.24 0Bm | i
D2 M| 1] 36,2837 MHz | 2,20 d& | [ |
M3 1 5.763311 GH2 -1.38 g8m \
— T
= JL_ =3
Date: 10.JAN.2020 22:33:34

Ant 2
Spectrum I |n€v.|
Ref Level 20.00 gBm  Offset 13,50 dB » RBW 300 kH2
b At 20 di  SWI 1ms & VBW I MH2  Mode Auto Sweep
@ 1Pk View
Mi1i1] 3.64 dBm
8.7 706900 GHz
10 dBm - M1 2,61 abm
gL 2610 g e e e e 57875670 G4z
O3 1390 rf:‘ml: lﬁJ w}l
- 1
10 dBm T \
20 db “/ 'k‘
- m M
o My
<30 d&m ‘Jbv,-“ il
| N L A A
A0 dBm
50 dBm
40 dBm:
~70 dBm F
Fl 1
CF 5,795 GHz 1001 pts Span 80,0 MHz
Marker
_Type | Ref | Trc | X-valug | ¥-vale | Function | Function Result |l
M1 [ 1 5.7766983 GHz | -3.84 9Bm | i
p2| i 1] 36,3635 MHz | 1,60 dB | I
M3 1 §.787567 GH2 2.61 dBm ‘
-

3 -

Date: 10.JAN.2020 22:39:43




Produkte
Products

/A TOVRheinland®

Prufbericht - Nr.:
Test Report No.

50335252 002

Seite 50 von 90

Page 50 of 90
Ant 3
Spectrum I |u€v.|
Ref Level 20.00 gBm  Offset 13,50 dB » RBW 300 kH2
po At 2 dB  SWI 1ms & VBW L ME2  Mode Auto Sweep
@ 1Pk View
Mii1] ~5.07 dam
8.7700184 GHz
10 dém " M1} 2.44 9bm
TSa= 361 5 A48 SR ESCSHLS T  RAE OIS - 5. 76620690 Gz
0 dBm 1 2440 dgn‘ » "“4 I.A..t,..o‘!. T, P - re L e =
0Z 3400 SEme 1ff k
=10 dBm / ﬁ
J \
<20 dbm Nf -
ui"‘ ﬂ"n b
3 \
a0 dem S N,
PN Sy Bl e o P
40 dBm
S0 dim
40 dBm
-70 dBm £a
Fl
l 1
CF 5,795 GHz 1001 pts Span 80,0 MH2z
[Marker
Type | Ref | Trc | X-valug | y-value | Function | Function Result ||
M1 [ 1 5.7766184 GHz -5.87 gbm | i
D2| M1 1] 36,4435 MKz | 3.3 de | |
M3 1 §.765209 GHz 2,44 0Bm
}
- b 4 - =
Date: 10.JAN.2020 22:43:53

802.11ac VHTS80
5755MHz
Ant 1
Spectrum I n%’]
Ref Level 20.00 gBm  Offset 13,50 dB w RBW 300 kHz
b Att 0 de  SWT 122.7 ys w VBW L MHz  Mode Auto FFT
@ 1Pk View
Mii1] 10,75 dBm
4.7360638 GHz
10 dBm Maf1) $.07 Abm
§5.760450 Gz
Q dBiry ‘
D1 4070 g R AR Rt 1 3= 5 S
[ e LIS AR NI T M e .
10 dlbm - 7 10,070 Gr— . Yy T e pasay
<20 dbam ll
)'J \
=30 gim =
J
-JMMM’JS‘ k"‘a\l{ . .
| PO GRSy MU et s n rbisin
|
A0 dBm l
40 dBm
70 dBm £
Fl
|
CF 5,775 GHz 1001 pts Span 160,0 MH2
Type | Ref | Trc | X-valug | ¥-valug | Function | Function Result |!
M1 [ 1 5.73663B GHz -10,75 d6m l i
p2| M 1] 75.924 MKz | 1,43 dB | [ 5
M3 1 5. 75045 GH2 ~4.07 dBm
}
— - 4 - =
Date: 10.JAN.2020 22:02:45




TUVRheinland”®

Produkte
Products

Prufbericht - Nr.: 50335252 002 Seite 51 von 90
Test Report No. Page 51 of 90

Ant 2

Spectrumn I ﬂ?

Ref Level 20.00 gBm  Offset 13.50 dB » RBW 100 kH2
b AtY 0 dE  SWT 2603 s & VBW 200 4Kz Mode Auto FFT
@ 1Pk View

Mii1] 0.66 dBm

S.707220 GHz
10 dBm mMaf1) 2.08 Abm)|
§.772440 Gz

[ ddim 1 -2 D80 dBr

10 dEm——=0% 8 ast aaﬁw%wwmw"l\ “wv'lr‘rd"wd“% St

=20 diun

|
4 1\
-30 gem 1 -y

L i

.. L
ek T S o o
S50 dBm

40 dBm:

~70 dBm

o

F1 l

CF 5,775 GHz 1001 pts

Viarker

_Type | Ref | Trc | X-valun |  ¥-vae | Function | Function Result |
M1 [ 1] 5.73727B GHz | -8.66 dBm | i

p2| M1 1] 74.97 MHz | 0.06 dB | [ I

M3 1 5.77244 GH2 -2.08 gBm |

—

q )8 T

Date: 17.JAN.2020 00:37:07

Span 160,0 MHz

Ant 3

Spectrum | "é’

Ref Level 20.00 gBm  Offset 13,50 dB » RBW 300 kH2
b At 20 de  SWT 1227 us- s VBW L MH2: Mode Auto FFT
@ 1Pk View

Mii1] -5.68 d8m
4,.736039 GH2z
10 dBm e maf1) 1.07 abm|

By g t3 5,744310 GMz
[0 dBm—=tt £.674 dBn s vy BT x
v t T 'S L et 7 VRIS '.l‘*"iﬁ'h"f““}‘f‘ﬂu ™

1

b

-10 dBm

20 dban !

—t

30 dem Adehphnd P
.«,:Jc}g.,..«.,w"‘*r “"'W‘»“nhm.;, #
A0 m

S50 dem

40 dBm:

~70 dBm

l

CF 5,775 GHz 1001 pts

[Marker

Type | Ref | Trc | ®-valug |  y-vale | Function | Function Result ||
M1 [ 1] '5.73663B GHz | -5.68 gBm | | i
D2 M1 75.604 MKz | 1,87 dB | | (l
M3 5.74231 GHz 1.87 d6m |

Span 160,0 MH2

(W™

-

~ -

Date: 10.JAN.2020 21:26:29




A_ TUVRheinland"

Produkte

Products
Prufbericht - Nr.: 50335252 002 Seite 52 von 90
Test Report No. Page 52 of 90

5.1.6 Power Density

RESULT: Passed
Test standard : FCC Part 15.407(a)(1),(3)

Basic standard : ANSI C63.10:2013, KDB789033 D02

Kind of test site : Shielded room

Test setup

Test Channel : Refer to the table 7

Operation Mode : A

FCC Limit :

For client devices in the 5.15-5.25 GHz band, the maximum conducted power spectral density shall not
exceed 17 dBm in any 1 megahertz band.

For the band 5.725-5.85 GHz, the maximum conducted power spectral density shall not exceed 30 dBm
in any 500-kHz band.




A_ TUVRheinland"

Produkte

Products
Prufbericht - Nr.: 50335252 002 Seite 53 von 90
Test Report No. Page 53 of 90

Table 12: Test result of FCC Power Density

Channel Conducted Power Density Power Density
Mode Frequency (dBm/MHz) Limit
(MHz) Ant 1 Ant 2 Ant 3 Total (dBm/MHz)
5180 4.29 3.87 3.98 8.92 14.10
802.11a 5200 5.93 5.87 5.27 10.57 14.10
5240 6.38 4.66 6.06 10.63 14.10
5180 3.85 3.28 4.01 8.56 14.10
802.11n HT20 5200 6.51 6.22 6.96 11.41 14.10
5240 5.15 4.62 5.27 9.85 14.10
5190 -0.55 -1.28 -0.13 4.22 14.10
802.11n HT40 5230 4.79 3.57 4.29 9.10 14.10
802.11ac VHTS80 5210 -5.05 -6.21 -5.1 -0.57 14.10

Directional gain = 4.13 dBi + 10log(3) = 8.9 dBi > 6 dBi , so the power density limit shall be reduced
to 17-(8.9-6) = 14.10 dBm.

Channel Conducted Power Density Power Density
Mode Frequency (dBm/500kHz) Limit
(MHz) Ant 1 Ant 2 Ant 3 Total (dBm/500kHz)
5745 -5.64 -4.55 -3.72 0.30 26.29
802.11a 5785 -4.3 -4.02 -0.87 2.10 26.29
5825 -4.77 -3 -0.45 2.50 26.29
5745 -5.84 -4.78 -3.27 0.33 26.29
802.11n HT20 5785 -4.52 -4.30 -0.54 2.12 26.29
5825 -7.35 -5.33 -1.69 0.69 26.29
802.11n HT40 5755 -4.91 -3.3 -1.72 1.73 26.29
5795 -7.31 -3.24 -3 0.73 26.29
802.11ac VHT80 5775 -8.97 -6.15 -4.34 -1.24 26.29

Directional gain = 4.94 dBi + 10log(3) = 9.71 dBi > 6 dBi, so the power density limit shall be reduced
to 30-(9.71-6) = 26.29 dBm.
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5.1.7 Frequency Stability Measurement

RESULT: Passed

Test standard
Basic standard
Limits

Kind of test site

Test setup

Test Bandwidth
Operation mode

FCC 15.407(g)
ANSI C63.10: 2013
+20ppm

Shielded room

20/40/80MHz
A

Table 13: Test result of Frequency Stability

Frequency
(MHz) 5200
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (ppm)
132 5199.97164 5.454
120 5199.97164 5.454
108 5199.97135 5.510
Tempec : Mea§urement Frequency (.MHz) :
0 Minute 2 Minute 5 Minute 10 Minute
50 5199.93488 5199.93459 5199.93459 5199.93459
40 5199.94182 5199.94153 5199.94153 5199.94153
30 5199.95803 5199.99797 5199.95774 5199.99768
20 5199.97106 5199.97077 5199.97077 5199.97077
10 5199.99016 5199.99016 5199.98987 5199.98987
0 5200.00232 5200.00203 5200.00203 5200.00203
-10 5200.0081 5200.00839 5200.00839 5200.00839
-20 5200.01013 5200.01071 5200.01129 5200.01129
-30 5199.95861 5199.99826 5199.95832 5199.99768
Limit (ppm) +20
Max. Deviation 12,523 12,579 12.579 12,579
(ppm)
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Frequency
(MHz) 5785
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (ppm)
132 5784.94443 9.606
120 5784.94067 10.256
108 5784.94848 8.906
Tempec . Mea§urement Frequency (.MHz) .
0 Minute 2 Minute 5 Minute 10 Minute
50 5784.92735 5784.92735 5784.92735 5784.92735
40 5784.93575 5784.93546 5784.93546 5784.93517
30 5784.95282 5784.95282 5784.95282 5784.95282
20 5784.96758 5784.96816 5784.96787 5784.96787
10 5784.98842 5784.98871 5784.98842 5784.98871
0 5785.00232 5785.00232 5785.00232 5785.00203
-10 5785.00955 5785.00926 5785.00926 5785.00897
-20 5785.01245 5785.01245 5785.01245 5785.01245
-30 5784.99855 5784.99826 5784.99826 5784.99826
Limit (ppm) +20
Max. Deviation 12.558 12.558 12.558 12.558
(ppm)
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5.1.8 Spurious Emission

RESULT: Passed
Test standard FCC 15.205, FCC 15.209, FCC15.407
Basic standard ANSI C63.10: 2013
Limits Radiated emissions which fall in the restricted bands, as
defined in FCC 15.205(a) must comply with the radiated
emission limits specified in FCC 15.209(a)
Emission radiated outside the restricted and authorized
frequency bands must either comply with the radiated
emission limits specified for the restricted bands or in
FCC15.407
Kind of test site 3m Semi-Anechoic Chamber
Test setup
Test Channel Refer to Appendix D
Operation mode A
Ambient temperature 20-24 °C
Relative humidity 50-65 %
Atmospheric pressure 100-103 kPa
802.11a/n20 802.11n40 802.11ac80
Peak RBW: 1MHz RBW: 1MHz RBW: 1MHz
VBW: 3MHz VBW: 3MHz VBW: 3MHz
Average RBW: 1MHz RBW: 1MHz RBW: 1MHz
9 VBW: 1kHz VBW: 2kHz VBW: 3kHz

Factor (dB/m)=Antenna Factor(dB/m)+Cable loss (dB)

Level(dBuV/m)=Reading(dBuV)+ Factor(dB/m)

Testing was carried out within frequency range 9kHz to the tenth harmonic. For details refer to
Appendix D. The Radiated Emissions testing was performed in the X, Y and Z axis orientation. The
worst-case Axis orientation is recorded in this test report.
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5.2 Mains Emissions

5.2.1 Mains Conducted Emissions

RESULT: Passed
Test standard : FCC Part 15.207, FCC Part 15.107
Limits : Mains Conducted emissions as defined in

above test standards must comply with the
mains conducted emission limits specified

Kind of test site : Shielded Room
Test setup

Operation mode : C

Ambient temperature : 20-24°C
Relative humidity : 50-65%
Atmospheric pressure : 100-103 kPa

Factor (dB/m)=Antenna Factor(dB/m)+Cable loss (dB)
Level(dBuV/m)=Reading(dBuV)+ Factor(dB/m)

Remark: For details refer to Appendix D.
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6. Radio Frequency Exposure Compliance

6.1.1 Electromagnetic Fields

RESULT: Passed

Test standard : FCC CFR 47 Part 2 Subpart J Section 2.1091

Separation distance is more than 20 cm, thus mobile device exposure limits can be applied.

FCC Maximum Exposure:

Maximum Exposure:

Power to Antenna
(W) 152.41 mW
Power to Antenna
(dBm) 21.8 dBm
Antenna Gain 4.94 dBi1
Power+Ant Gain 475.3 mW
Distance 20 cm
S= 0.095 mW/cm”?2

Limit FCC: 1500-100,000 MHz 1.0 mW/cm?




A TUVRheinland”

Produkte
Products

Prufbericht - Nr.: 50335252 002 Seite 86 von 90
Test Report No. Page 86 of 90

7. Photographs of the Test Set-Up

Photograph 1: Set-up for Spurious Emissions (Front View 1)

Photograph 2: Set-up for Spurious Emissions (Front View 2)
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Photograph 3: Set-up for Spurious Emissions (Back View 1)
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Photograph 5: Set-up for Spurious Emissions (Back View 3)
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Photograph 7: Set-up for Mains Conducted testing (Back View)

2020/1/7 10:58
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