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Revision History

REVISION HISTORY

Original Test Report No.: 12804674H-C

Revision | Test report No. Date Page revised Contents
- 12804674H-C October 10, 2019 - -
(Original)
1 12804674H-C-R1 November 19, 2019 P.6 - Deletion of Clock frequency(ies) in the
system
- Addition of Clock frequency
(maximum) in Radio Specification
1 12804674H-C-R1 November 19, 2019 P.8 Update the Uncertainty table.
1 12804674H-C-R1 November 19, 2019 P.10, 11 Addition of Tested Frequency at
Additional band:
- 20 MHz band: 5720 MHz
- 40 MHz band: 5710 MHz
- 80 MHz band: 5690 MHz
1 12804674H-C-R1 November 19, 2019 P.12 Correction of Cable No. 5 and 12
information:
- Cable’s shield: from Shielded to
Unshielded
1 12804674H-C-R1 November 19, 2019 P.17, 18, 50 to 55, 62 to Addition of Test data following
67,74t0 79, 115, 131, frequencies:
144, - 20 MHz band: 5720 MHz
- 40 MHz band: 5710 MHz
- 80 MHz band: 5690 MHz
1 12804674H-C-R1 November 19, 2019 P.18 Correction of test data
-11n-40 26 dB Emission Bandwidth
(5310 MHz to 5670 MHz)
-11ac-40 26 dB Emission Bandwidth
(5310 MHz to 5670 MHz)
1 12804674H-C-R1 November 19, 2019 P.20, 22, 24 to 27, 30, Addition of Wave forms following
33, 36, 38, 40, 41, 81, frequencies:
84, 87, 90, 93, 96, 98, - 20 MHz band: 5720 MHz
100, 102 to 104 - 40 MHz band: 5710 MHz
- 80 MHz band: 5690 MHz
1 12804674H-C-R1 November 19, 2019 P.27 Correction of Antenna number:
From Antenna 1 to Antenna 2
1 12804674H-C-R1 November 19, 2019 P.40 Correction of 11n-40 6 dB Bandwidth
data at 5795 MHz
1 12804674H-C-R1 November 19, 2019 P.62 to 67 Addition of Result (Burst power
average)
1 12804674H-C-R1 November 19, 2019 P.68 to 70 Deletion of SISO Wave forms
1 12804674H-C-R1 November 19, 2019 P.71to 73 Addition of Burst rate confirmation
(SAR Power)
1 12804674H-C-R1 November 19, 2019 P.79 Correction of Antenna 1+2 table:
PSD (Conducted and e.i.r.p.) value at
5290 MHz
1 12804674H-C-R1 November 19, 2019 P.105, 107, 108, 110, Correction of Distance factor for
112,113,116, 118,119, | 1 GHz to 10 GHz
121, 123, 124, 126, 128,
129,132,134
1 12804674H-C-R1 November 19, 2019 P.124 Deletion of 5250 MHz data
1 12804674H-C-R1 November 19, 2019 P.132, 134, 140, 142 Correction of Limit
1 12804674H-C-R1 November 19, 2019 P151, 152 Addition of Test instruments used on
October 26 to November 15, 2019
2 12804674H-C-R2 November 28, 2019 P.12 Correction of Name of Cable No.12
from Signal Cable to Signal and DC
Cable
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Reference: Abbreviations (Including words undescribed in this report)
A2LA The American Association for Laboratory Accreditation MCS Modulation and Coding Scheme
AC Alternating Current MRA Mutual Recognition Arrangement
AFH Adaptive Frequency Hopping N/A Not Applicable
AM Amplitude Modulation NIST National Institute of Standards and Technology
Amp, AMP Amplifier NS No signal detect.
ANSI American National Standards Institute NSA Normalized Site Attenuation
Ant, ANT Antenna NVLAP National Voluntary Laboratory Accreditation Program
AP Access Point OBW Occupied Band Width
ASK Amplitude Shift Keying OFDM Orthogonal Frequency Division Multiplexing
Atten., ATT Attenuator P/M Power meter
AV Average PCB Printed Circuit Board
BPSK Binary Phase-Shift Keying PER Packet Error Rate
BR Bluetooth Basic Rate PHY Physical Layer
BT Bluetooth PK Peak
BT LE Bluetooth Low Energy PN Pseudo random Noise
BW BandWidth PRBS Pseudo-Random Bit Sequence
Cal Int Calibration Interval PSD Power Spectral Density
CCK Complementary Code Keying QAM Quadrature Amplitude Modulation
Ch., CH Channel QP Quasi-Peak
CISPR Comite International Special des Perturbations Radioelectriques QPSK Quadri-Phase Shift Keying
CcwW Continuous Wave RBW Resolution Band Width
DBPSK Differential BPSK RDS Radio Data System
DC Direct Current RE Radio Equipment
D-factor Distance factor RF Radio Frequency
DFS Dynamic Frequency Selection RMS Root Mean Square
DQPSK Differential QPSK RSS Radio Standards Specifications
DSSS Direct Sequence Spread Spectrum Rx Receiving
EDR Enhanced Data Rate SA, S/A Spectrum Analyzer
EIRP, e.i.r.p. Equivalent Isotropically Radiated Power SG Signal Generator
EMC ElectroMagnetic Compatibility SVSWR Site-Voltage Standing Wave Ratio
EMI ElectroMagnetic Interference TR Test Receiver
EN European Norm Tx Transmitting
ERP, e.r.p. Effective Radiated Power VBW Video BandWidth
EU European Union Vert. Vertical
EUT Equipment Under Test WLAN Wireless LAN
Fac. Factor
FCC Federal Communications Commission
FHSS Frequency Hopping Spread Spectrum
FM Frequency Modulation
Freq. Frequency
FSK Frequency Shift Keying
GFSK Gaussian Frequency-Shift Keying
GNSS Global Navigation Satellite System
GPS Global Positioning System
Hori. Horizontal
ICES Interference-Causing Equipment Standard
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
IF Intermediate Frequency
ILAC International Laboratory Accreditation Conference
ISED Innovation, Science and Economic Development Canada
ISO International Organization for Standardization
JAB Japan Accreditation Board
LAN Local Area Network
LIMS Laboratory Information Management System
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SECTION 1: Customer information
Company Name : DENSO Corporation
Address : 1-1 Showa-cho, Kariya-shi, Aichi-ken 448-8661, Japan
Telephone Number : +81-566-26-5919
Facsimile Number : +81-566-25-4920
Contact Person : Isamu Suzuki

The information provided from the customer is as follows;

- Applicant, Type of Equipment, Model No., FCC ID on the cover and other relevant pages

- Operating/Test Mode(s) (Mode(s)) on all the relevant pages

- SECTION 1: Customer information

- SECTION 2: Equipment under test (E.U.T.)

- SECTION 4: Operation of E.U.T. during testing

* The laboratory is exempted from liability of any test results affected from the above information in SECTION 2 and
4.

SECTION 2: Equipment under test (E.U.T.)

2.1 Identification of E.U.T.
Type of Equipment : Control Box
Model No. : DNNS097
Serial No. : Refer to SECTION 4.2
Rating : DC12.0V
Receipt Date of Sample : July 24, 2019
(Information from test lab.)
Country of Mass-production : United States of America
Condition of EUT : Production prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT : No Modification by the test lab.
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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2.2 Product Description

Model: DNNS097 (referred to as the EUT in this report) is a Control Box.

Feature of EUT:
Operating Temperature

Radio Specification

Clock frequency (Maximum)

-30 deg. C to +70 deg. C

37.4 MHz (Bluetooth and Wi-Fi Module IC)

IEEE802.11b IEEE802.11g/n IEEE802.11a/n/ac TEEE802.11n/ac IEEE802.11ac
(20 M band) (20 M band) *1) (40 M band) *1) (80 M band) *1)
Frequency 2412 MHz - 2462 MHz 2412 MHz - 2462 MHz | (USA) (USA) (USA)
of operation 5180 MHz - 5825 MHz 5190 MHz - 5795 MHz 5210 MHz - 5775 MHz
(CANADA) (CANADA) (CANADA)
5280 MHz - 5580 MHz 5310 MHz - 5550 MHz 5530 MHz
5660 MHz - 5825 MHz 5670 MHz - 5795 MHz 5690 MHz - 5775 MHz
Type of DSSS/CCK OFDM OFDM
modulation (DQPSK, (64QAM, 16QAM, (64QAM, 16QAM, QPSK, BPSK, 256QAM(IEEE802.11ac only))
DBPSK) QPSK, BPSK)
Channel 5 MHz 20 MHz 40 MHz 80 MHz
spacing
Antenna ASSEMBLY WiFi Antenna
type
Antenna MHF PLUG
Connector
type
Antenna -2.9 dBi (max.)
Gain
GPS/GLONASS Bluetooth Ver.4.2
with EDR function
Frequency GPS: 1575.42 MHz 2402 MHz - 2480 MHz
of operation GLONASS: 1598.0625 MHz - 1605.375 MHz
Type of GPS: BPSK BT: FHSS (GFSK, n/4-DQPSK, 8-DPSK)
modulation GLONASS: FDMA LE: GFSK
Channel - BT: 1 MHz
spacing LE: 2 MHz
Antenna External Antenna ASSEMBLY BT Antenna
type
Antenna FAKRA MHF PLUG
Connector
type
Antenna 26.5 dBic -2.9 dBi (max.)
Gain

*1) This test report applies to WLAN (5 GHz band).

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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SECTION 3: Test specification, procedures & results

3.1 Test Specification

FCC Part 15 Subpart E

FCC Part 15 final revised on July 19, 2019 and effective August 19, 2019 except
15.258

Test Specification

Title FCC 47CFR Partl5 Radio Frequency Device Subpart E
Unlicensed National Information Infrastructure Devices

Section 15.407 General technical requirements

* The revisions made after testing date do not affect the test specification applied to the EUT.

3.2 Procedures and results
Item Test Procedure Specification Worst margin _|Results Remarks
.. FCC: ANSI C63.10-2013 FCC: 15.407 (b) (6) / 15.207 "
Conducted Emission |1op 1, RSS-Gen 8.8 ISED: RSS-Gen 8.8 A N/A b
26 dB Emission FCC: KDB Publication Number g 15407 (a) (1) (2) (3) Complied
Bandwidth 789033 a) Conducted
ISED: - ISED: -
sgcggy{(DB Publication Number FCC: 15.407 (a) (1) (2) (3)
Maximum .
Conducted ISED: RSS-247  6.2.1.1 Complied Conducted
Output Power ISED: 6.22.1 b)
wiput tow o 6.23.1 See data
6.2.4.1
FCC: KDB Publication Number
789033 FCC : 15.407 (a) (1) (2) (3)
Maximum Power ISED: RSS-247 6.2.1.1 Complied
. Conducted
Spectral Density 6.2.2.1 c)
6.2.4.1
FCC: ANSI C63.10-2013 FCC: 15.407 (b), 15.205 and
s Conducted
. . KDB Publication Number 789033  [15.209
Spurious Emission ISED: RSS-247  6.2.1.2 3.9 dB Complied  |(= 30 MH2)/
Restricted Band : ) 6' 2' 2' 5 160.4170 MHz 4/ er)) Radiated
Edge ISED: - P QP, Vert. (> 30 MHz)
6.2.3.2 *2)
6.2.4.2
6 dB Emission FCC: ANSI C63.10-2013 FCC: 15.407 (e) See dat Complied Conducted
Bandwidth ISED: - ISED: RSS-247  6.2.4.1 ce data f) onducte

line.

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
* For DFS tests, please see the test report number 12804674H-E issued by UL Japan, Inc.
*1) The test is not applicable since the EUT is not the device that is designed to be connected to the public utility (AC) power

*2) Radiated test was selected over 30 MHz based on section FCC 15.407 (b) and KDB 789033 D02 G.3.b).

a) Refer to APPENDIX 1 (data of 26 dB Emission Bandwidth and 99 % Occupied Bandwidth)
b) Refer to APPENDIX 1 (data of Maximum Conducted Output Power)
c) Refer to APPENDIX 1 (data of Maximum Power Spectral Density)
d) Refer to APPENDIX 1 (data of Radiated Spurious Emission)

e) Refer to APPENDIX 1 (data of Conducted Spurious Emission)

f) Refer to APPENDIX 1 (data of 6 dB Bandwidth)

Symbols:
Complied The data of this test item has enough margin, more than the measurement uncertainty.
Complied# The data of this test item meets the limits unless the measurement uncertainty is taken into consideration.

* In case any questions arise about test procedure, ANSI C63.10: 2013 is also referred.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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FCC 15.31 (e)

The EUT provides stable voltage constantly to the wireless transmitter regardless of input voltage.

Instead of a new battery, DC power supply was used for the test.

That does not affect the test result, therefore the EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

It is impossible for end users to replace the antenna, because the antenna is mounted inside of the vehicle. Therefore,

the equipment complies with the antenna requirement of Section 15.203.

3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99 % Occupied -
Band Width RSS-Gen 6.7 IC: - N/A 2) Conducted
a) Refer to APPENDIX 1 (data of 26 dB Emission Bandwidth and 99 % Occupied Bandwidth)
Symbols:
Complied The data of this test item has enough margin, more than the measurement uncertainty.
Complied# The data of this test item meets the limits unless the measurement uncertainty is taken into consideration.

Other than above, no addition, exclusion nor deviation has been made from the standard.

34 Uncertainty

There is no applicable rule of uncertainty in this applied standard. Therefore, the following results are derived depending on

whether or not laboratory uncertainty is applied.

The following uncertainties have been calculated to provide a confidence level of 95 % using a coverage factor k=2.

Radiated emission

Measurement Uncertainty (+/-)
distance Frequency range
Before Sepmber 30, 2019 | After October 1, 2019
3m 9 kHz to 30 MHz 33dB 33dB
10 m 32dB 32dB
3m 30 MHz to 200 MHz (Horizontal) 4.8 dB 4.8 dB
(Vertical) 5.0dB 5.0dB
200 MHz to 1000 MHz  (Horizontal) 5.2dB 5.2dB
(Vertical) 6.3 dB 6.3 dB
10 m 30 MHz to 200 MHz (Horizontal) 4.8 dB 4.8dB
(Vertical) 4.9 dB 4.8 dB
200 MHz to 1000 MHz  (Horizontal) 5.0dB 5.0dB
(Vertical) 5.0dB 5.0dB
3m 1 GHz to 6 GHz 5.0dB 49dB
6 GHz to 18 GHz 5.3dB 5.2dB
Im 10 GHz to 26.5 GHz 5.8dB 5.5dB
26.5 GHz to 40 GHz 5.8dB 5.5dB
10 m 1 GHz to 18 GHz 5.2dB 5.2dB

Antenna Terminal test

Test Item

Uncertainty (+/-)

Before Sepmber 30, 2019

After October 1, 2019

26 dB Emission Bandwidth / 6 dB Emission Bandwidth /

99 % Occupied Bandwidth 0-96 % 0.96%
M aximum Conducted Output Power / Average Output Power 1.3dB 1.4 dB
Burst Rate 0.10 % 0.10%
Maximum Power Spectral Density 2.7dB 2.6 dB
Spurious Emission (Conducted) 1.9dB 2.6dB

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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3.5 Test Location

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999, Facsimile: +81 596 24 8124
NVLAP Lab. code: 200572-0 / FCC Test Firm Registration Number: 199967

room

* Size of vertical conducting plane (for Conducted Emission test) : 2.0 x 2.0 m for No.1, No.2, No.3, and No.4 semi-anechoic
chambers and No.3 and No.4 shielded rooms.

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

. IC Registration | Width x Depth x Size of reference ground plane (m) / aximam
Test site . . . Other rooms measurement
Number Height (m) horizontal conducting plane .
distance
No.1 semi-anechoic 2973C-1 192x112x7.7 70x6.0 No.1 Power source 10m
chamber room
No.2 semi-anechoic
2973C-2 7.5x5.8x52 4.0x4.0 - 3m
chamber
No.3 semi-anechoic 2073C-3 12.0 x8.5 x 5.9 6.8x5.75 No.3 Preparation 3m
chamber room
No.3 shielded room - 4.0x6.0x2.7 N/A - -
No.4 semi-anechoic 2073C-4 12.0x85%59 6.8 x5.75 No.4 Preparation im
chamber room
No.4 shielded room - 4.0x6.0x2.7 N/A - -
No.5 semi-anechoic ) 6.0x6.0x3.9 6.0 6.0 ) )
chamber
No.6 shielded room - 4.0x4.5x2.7 4.0x4.5 - -
No.6 measurement | 475x54%3.0 475 x4.15 - -
room
No.7 shielded room - 47x7.5x%x2.7 47x7.5 - -
No.8 measurement ) 31 %5.0x2.7 3150 ) )
room
No.9 measurement | 8.8 x4.6x2.8 24x24 - -
room
No.11 measurement ) 6.2 x4.7 3.0 48%46 ) )

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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SECTION 4:

Operation of E.U.T. during testing

4.1 Operating Mode(s)

Test operating mode was determined as follows according to “Section 1 of 6 802.11 a/b/g/n testing - Managing
Complex Regulatory Approvals -”” of TCB Council Workshop October 2009 and also was judged the necessity of

802.11ac mode by the pre-test.

Mode

Remarks*

IEEE 802.11a SISO (11a)

48 Mbps, PN9

IEEE 802.11n SISO 20 MHz BW (11n-20)
IEEE 802.11n MIMO 20 MHz BW (11n-20)

MCS 3 (1 Tx), PN9
MCS 15 (2 Tx), PN9

IEEE 802.11n SISO 40 MHz BW (11n-40)
IEEE 802.11n MIMO 40 MHz BW (11n-40)

MCS 4 (1 Tx), PN9
MCS 14 (2 Tx), PN9

IEEE 802.11ac SISO 20 MHz BW (11ac-20)
IEEE 802.11ac MIMO 20 MHz BW (11ac-20)

MCS 4 (1 Tx), PN9
MCS 7 (2 Tx), PN9

IEEE 802.11ac SISO 40 MHz BW (11ac-40)
IEEE 802.11ac MIMO 40 MHz BW (11ac-40)

MCS 7 (1 Tx), PN9
MCS 1 (2 Tx), PN9

IEEE 802.11ac SISO 80 MHz BW (11ac-80)
IEEE 802.11ac MIMO 80 MHz BW (11ac-80)

MCS 8 (1 Tx), PN9
MCS 1 (2 Tx), PN9

*The worst condition was determined based on the test result of Maximum Conducted Output Power.

*Power of the EUT was set by the software as follows;

Power settings: 11a: 11 dBm

11n-20: SISO 11 dBm /MIMO 11 dBm
11n-40: SISO 9 dBm / MIMO 9 dBm
11ac-20: SISO 10 dBm / MIMO 10 dBm
11ac-40: SISO 9 dBm / MIMO 9 dBm
11ac-80: SISO 8 dBm / MIMO 8 dBm
Software: TYAA WiFi Validation V1.1.2.67

*This setting of software is the worst case.

Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

*The details of Operation mode(s)-1/2

Test Item Operating Tested Tested Frequency
Mode Antenna Lower Middle Additional Upper
Band Band Band Band
26 dB Emission Bandwidth 11a Tx - 5260 MHz | 5500 MHz -
11n-20 Tx 5300 MHz 5580 MHz
11ac-20 Tx 5320 MHz 5700 MHz
___________________________________________ S120MHz | ]
11n-40 Tx - 5270 MHz 5510 MHz -
11ac-40 Tx 1 5310 MHz 5550 MHz
5670 MHz
___________________________________________ 5710MHz | ]
11ac-80 Tx - 5290 MHz | 5530 MHz -
5610 MHz
5690 MHz

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124



Test report No. : 12804674H-C-R2
Page : 11 of 152
Issued date : November 28, 2019
FCCID : HYQDNNS097
*The details of Operation mode(s)-2/2
Test Item Operating Tested Tested Frequency
Mode Antenna Lower Middle Additional Upper
Band Band Band Band
99 % Occupied Bandwidth, 1la Tx 5180 MHz | 5260 MHz | 5500 MHz | 5745 MHz
11n-20 Tx 5220 MHz 5300 MHz 5580 MHz 5785 MHz
11ac-20 Tx 5240 MHz 5320 MHz 5700 MHz 5825 MHz
___________________________________________ ST20MHz | |
11n-40 Tx 5190 MHz 5270 MHz 5510 MHz 5755 MHz
11ac-40 Tx 1 5230 MHz 5310 MHz 5550 MHz 5795 MHz
5670 MHz
___________________________________________ STIOMHz | |
11ac-80 Tx 5210 MHz 5290 MHz 5530 MHz 5775 MHz
5610 MHz
5690 MHz
Maximum Conducted Output Power, | 1la Tx 5180 MHz 5260 MHz 5500 MHz 5745 MHz
Maximum Power Spectral Density | 5220 MHz | 5300 MHz | 5580 MHz | 5785 MHz
5240 MHz 5320 MHz 5700 MHz 5825 MHz
___________________________________________________________ ST20MHz | |
11n-20 Tx 5180 MHz 5260 MHz 5500 MHz 5745 MHz
11ac-20 Tx 5220 MHz 5300 MHz 5580 MHz 5785 MHz
5240 MHz 5320 MHz 5700 MHz 5825 MHz
___________________________________________ ST20MHz | |
11n-40 Tx 142 5190 MHz 5270 MHz 5510 MHz 5755 MHz
11ac-40 Tx 1 2’ 5230 MHz 5310 MHz 5550 MHz 5795 MHz
’ 5670 MHz
___________________________________________ STI0MHz | |
11ac-80 Tx 5210 MHz 5290 MHz 5530 MHz 5775 MHz
5610 MHz
5690 MHz
20 dB Bandwidth 11a Tx 5240 MHz - - -
11n-20 Tx
| 11ac-20 Tx__| R SSSR ISSRSRR IR S
11n-40 Tx 5230 MHz - - -
| Mlac40Tx ||l ]
11ac-80 Tx 5210 MHz - - -
6 dB Bandwidth 11a Tx - - - 5745 MHz
11n-20 Tx 5785 MHz
| 11ac20Tx_| P RS IS NE— 5825 MHz |
11n-40 Tx - - - 5855 MHz
acdoTx | || 5795 MHz |
11ac-80 Tx - - - 5775 MHz
Radiated Spurious Emission 11n-20 Tx 1+2 5180 MHz - - -
(Below 1 GHz)
Radiated Spurious Emission 11n-20 Tx 1+2 5180 MHz 5260 MHz 5500 MHz 5745 MHz
(Above 1 GHz) 5320 MHz 5580 MHz 5785 MHz
5700 MHz 5825 MHz
5720 MHz
11n-40 Tx 1+2 5190 MHz 5270 MHz 5500 MHz 5755 MHz
5310 MHz 5670 MHz 5795 MHz
___________________________________________________________ STI0MHz | |
11ac-80 Tx 1+2 5210 MHz 5290 MHz 5530 MHz 5775 MHz
5610 MHz
5690 MHz
Conducted Spurious Emission 11n-20 Tx 1 5180 MHz - - -

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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4.2 Configuration and peripherals
2
B
3
C
4
D l—
A
6
1 E
N
8 12| [11{10
—3
94E|
DCI12V DCI12V

*Cabling and setup were taken into consideration and test data was taken under worse case conditions.

Description of EUT and Support equipment
No. Item Model number Serial number Manufacturer Remarks
A Control Box | DNNS097 No.I for AT* DENSO CORPORATION EUT
No.2 for RE*
B Display 39710-TYAA-A010-M1 [ M17007A-ES1 Panasonic Corporation -
C Jig cPhy No.6 MICROCHIP -
D Touch Pad - - VISTEON CORPORATION | -
E GPS Antenna | V3-000624 No.6 Yokowo Co.,Ltd -
List of cables used
No. Name Length (m) Shield Remarks
Cable Connector
1 DC Cable 2.0 Unshielded Unshielded -
2 Display Cable 1.0 Shielded Shielded -
3 Signal Cable 1.0 Shielded Shielded -
4 Signal Cable 1.0 Shielded Shielded -
5 Signal Cable 2.0 Unshielded Unshielded -
6 GPS Antenna Cable 2.0 Shielded Shielded -
7 USB Cable 1.0 Shielded Shielded -
8 USB Cable 1.0 Shielded Shielded -
9 USB Cable 1.0 Shielded Shielded -
10 | DC Cable 2.0 Unshielded Unshielded -
11 DC Cable 2.0 Unshielded Unshielded -
12 | Signal and DC Cable 2.0 Unshielded Unshielded -

*AT: Antenna Terminal Conducted tests, RE: Radiated Spurious Emission

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTION 5: Radiated Spurious Emission and Band Edge Compliance

Test Procedure

< Below 1GHz >
EUT was placed on a urethane platform of nominal size, 0.5 m by 1.0 m, raised 0.8 m above the conducting ground
plane. The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with a ground plane.

< Above 1GHz >

EUT was placed on a urethane platform of nominal size, 0.5 m by 0.5 m, raised 1.5 m above the conducting ground
plane.

The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with absorbent materials lined
on a ground plane.

The height of the measuring antenna varied between 1 m and 4 m and EUT was rotated a full revolution in order to
obtain the maximum value of the electric field strength.

Test antenna was aimed at the EUT for receiving the maximum signal and always kept within the illumination area of
the 3 dB beamwidth of the antenna.

The measurements were performed for both vertical and horizontal antenna polarization with the Test Receiver, or the
Spectrum Analyzer.

The measurements were made with the following detector function of the test receiver and the Spectrum analyzer (in
linear mode).

The test was made with the detector (RBW/VBW) in the following table.

When using Spectrum analyzer, the test was made with adjusting span to zero by using peak hold.

< Below 1GHz >
The result also satisfied with the general limits specified in section 15.209 (a).

< Above 1GHz >
Inside of restricted bands (Section 15.205):
Apply to limit in the Section 15.209 (a).

Outside of the restricted bands:
Apply to limit 68.2 dBuV/m, 3 m (-27 dBm e.i.r.p.*) in the Section 15.407 (b) (1) (2) (3).

For W58 Bandedge

-27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25
MHz above or below the band edge, and from 25 MHz above or below the band edge increasing linearly to
a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below the
band edge increasing linearly to a level of 27 dBm/MHz at the band edge in the section 15.407(b)(4)(i).

Restricted band edge:
Apply to limit in the Section 15.209 (a).
Since this limit is severer than the limit of the inside of restricted bands.

*Electric field strength to e.i.r.p. conversion:

E = 1000000 v30P (uV/m) :P is the e.i.r.p. (Watts)
3

UL Japan, Inc.
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Test Antennas are used as below;
Frequency 30 MHz to 200 MHz | 200 MHz to 1 GHz | Above 1 GHz
Antenna Type Biconical Logperiodic Horn
Frequency Below 1 GHz Above 1 GHz
Instrument used Test Receiver Spectrum Analyzer
Detector QP Peak Average
IF Bandwidth BW: 120 kHz RBW: 1 MHz Method AD *1)
VBW: 3 MHz RBW: 1 MHz
VBW: 3 MHz
Detector: Power
Averaging (RMS)

Trace: > 100 traces
If duty cycle was less
than 98%, a duty
factor was added to
the results.

*1) The test method was also referred to KDB 789033 D02 General UNII Test Procedures New Rules v02r01 "Guidelines

for Compliance Testing of Unlicensed National Information Infrastructure (U-NII) Devices Part 15, Subpart E".

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124



Test report No. : 12804674H-C-R2
Page : 15 of 152

Issued date : November 28, 2019
FCCID : HYQDNNS097

Figure 2: Test Setup

Below 1 GHz
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
Q __— Auenuator
- .
Im
x : Center of turn table
1 GHz - 10 GHz
""" . Measuring Antenna
EUT ‘\ (Horn)
1 Spectrum
Analyzer
Test Volume ‘ 3m . Attenuator or Filter

1 : Radius of an outer periphery of EUT

*: Center of turn table

10 GHz - 40 GHz

Measuring Antenna

(Horn)

EUT

Spectrum

Analyzer

x : Center of turn table

Test Distance: 3 m

Distance Factor: 20 x log (4.0 m /3.0 m) =2.5 dB
* Test Distance: (3 + Test Volume /2) -r=4.0 m

Test Volume : 2.0 m
(Test Volume has been calibrated based on CISPR 16-1-4.)
r=00m*

* The test was performed with r = 0.0 m since EUT is small
and it was the rather conservative condition.

Distance Factor: 20 x log (1.0 m /3.0 m) =-9.5dB
*Test Distance: 1 m

The carrier level and noise levels were confirmed at each position of X, Y and Z axes of EUT to see the position of
maximum noise, and the test was made at the position that has the maximum noise.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Measurement range :30 MHz - 40 GHz

Test data : APPENDIX
Test result : Pass

UL Japan, Inc.

Ise EMC Lab.
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SECTION 6: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep Detector Trace Instrument used
time and Test method
26 dB Bandwidth Enough to capture Close to 1 % >RBW Auto Peak Max Hold Spectrum Analyzer
the emission of EBW
99 % Occupied Enough width to 1%to5%of | >3 RBW Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) display emission OBW
skirts
20 dB Bandwidth Enough to capture 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
the emission
6 dB Bandwidth Enough to capture 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
the emission
Maximum Conducted | - - - Auto Average - Power Meter
Output Power (Sensor: 80 MHz
BW)
(Method PM))
Maximum Power Encompass the 1 MHz or >3 RBW Auto RMS Clear Write | Spectrum Analyzer
Spectral Density entire EBW 470 kHz *2) Power Averaging
(200 times)
Conducted Spurious 9 kHz - 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission*3) 150 kHz - 30 MHz 9.1 kHz 27 kHz

* The test method was also referred to KDB 789033 D02 General UNII Test Procedures New Rules v02r01 "Guidelines for
Compliance Testing of Unlicensed National Information Infrastructure (U-NII) Devices Part 15, Subpart E".

*1) Peak hold was applied as Worst-case measurement.
*2) KDB 789033 D02 says that RBW is set to be 500 kHz for 5.725 GHz-5.850 GHz, but it is not possible with
spectrum analyzer, so RBW Correction Factor (10 log(500 kHz / 470 kHz)) was added to the test result.

*3) In the frequency range below 30 MHz, RBW was narrowed to separate the noise contents.

Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the
chart. (9 kHz-150 kHz: RBW =200 Hz, 150 kHz-30 MHz: RBW = 9.1 kHz)

The test results and limit are rounded off to two decimals place, so some differences might be observed.

The equipment and cables were not used for factor 0 dB of the data sheets.

Test data
Test result

: APPENDIX

: Pass

UL Japan, Inc.

Ise EMC Lab.
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APPENDIX 1: Test data
26 dB Emission Bandwidth and 99 % Occupied Bandwidth
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room / Shielded Room
Date September 2, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/63 % RH 24 deg. C/40 % RH
Engineer Takumi Shimada Yuta Moriya
Mode Tx
11a
Antenna Tested 26 dB Emission | 99 % Occupied
Frequency Bandwidth Bandwidth
[MHz] [MHz] [kHz]
5180 - 17062.9
5220 - 16962.0
5240 - 16940.6
5260 20.777 17057.7
5300 20.675 16988.6
5320 20.785 17032.7
Antenna 1 5500 20.881 17048.1
5580 20.766 17006.8
5700 20.808 17061.6
5720 20.891 17127.1
5745 - 17105.7
5785 - 17023.0
5825 - 17037.7
11n-20
Antenna Tested 26 dB Emission [ 99 % Occupied
Frequency Bandwidth Bandwidth
[MHz] [MHZz] [kHz]
5180 - 18000.8
5220 - 18052.3
5240 - 18090.0
5260 21.057 18090.1
5300 21.237 18092.1
5320 21.002 18133.1
Antenna 1 5500 21.368 18101.9
5580 21.029 18100.2
5700 20.862 18103.4
5720 21.386 18165.7
5745 - 18063.6
5785 - 18115.2
5825 - 18134.3
11ac-20
Antenna Tested 26 dB Emission | 99 % Occupied
Frequency Bandwidth Bandwidth
[MHz] [MHz] [kHz]
5180 - 18038.1
5220 - 18049.0
5240 - 18080.0
5260 21.188 18108.0
5300 21.247 18141.6
5320 21.271 18105.1
Antenna 1 5500 21.301 18142.6
5580 21.012 18141.5
5700 21.280 18170.5
5720 21.399 18187.4
5745 - 18155.5
5785 - 18125.3
5825 - 18153.5
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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26 dB Emission Bandwidth and 99 % Occupied Bandwidth

Report No.
Test place

Date

Temperature / Humidity

12804674H

Ise EMC Lab. No.6 Measurement Room / Shielded Room

September 2, 2019
24 deg. C /63 % RH

Engineer Takumi Shimada
Mode Tx
11n-40
Antenna Tested 26 dB Emission | 99 % Occupied
Frequency Bandwidth Bandwidth
[MHz] [MHZz] [kHz]
5190 - 36384.3
5230 - 36406.2
5270 39.518 36577.5
5310 39.185 36449.7
Antenna 1 5510 39.531 364214
5550 39.301 36466.6
5670 39.387 36464.1
5710 39.631 36506.0
5755 - 36499.3
5795 - 36357.5
11ac-40
Antenna Tested 26 dB Emission | 99 % Occupied
Frequency Bandwidth Bandwidth
[MHz] [MHZz] [kHz]
5190 - 36929.8
5230 - 36420.8
5270 39.841 36540.7
5310 39.848 36640.0
Antenna 1 5510 39.871 36582.8
5550 39.816 36615.7
5670 39.878 36656.1
5710 40.098 36666.7
5755 - 36399.0
5795 - 36494.4
11ac-80
Antenna Tested 26 dB Emission | 99 % Occupied
Frequency Bandwidth Bandwidth
[MHz] [MHZz] [kHz]
5210 - 75870.9
5290 80.816 75732.3
Antenna 2 5530 80.961 75742.5
5610 81.182 75744.3
5690 81.301 76119.8
5775 - 75936.5
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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26 dB Emission Bandwidth

11a, Antenna 1

5260 MHz 5500 MHz
% Agilent R T i Agilent R T
Ref @ dBm #Htten 18 dE Ref & dEm "Htten 18 dB
sPeak sPeak
Log Log T T
10 9 = 10 I
dB/ | dB/
o . o ",
sl L3 Wi e
: S Ty o Beier o~ ey
LgAv LaRv
Ml S8 Ml 52
Center 5.260 88 GHz Span 48 MHz Center 5,500 88 GHz Span 48 MHz
*Res BH 200 kHz *UBH 620 kHz Sweep 1.04 ms (1281 pts) sRes BH 200 kHz *JBH 620 kHz Sweep 1,04 ms (1201 pts)
Occupied Bandwidth Occ BH 7 Pur  99.00 7 Occupied Bandwidth Occ BN % Per  99.90 7
16.5758 MHz % dB -26.00 16.5726 MHz % dB -26.00
Transmit Freq Error  -36.693 kHz Transmit Freq Error  -17.909 kHz
% dB Bandwidth 20.777 MHz % dB Bandwidth 20381 MHz
5300 MHz 5580 MHz
% Agilent R T % Agilent R T
Ref @ dBm *Htten 18 dE Ref @ dEm sHtten 18 dB
sPeak sPeak
Log Log
18 by et et | 18 ol L e
dB/ ] ' dB/ / :
M A A ™,
> - i e
I'._ 7 A\
A G o ] ¥ T
LaRv LaRv
Ml S8 Ml 52
Center 5.300 88 GHz Span 48 MHz Center 5,580 08 GHz Span 48 MHz
*Res BH 200 kHz *UBH 620 kHz Sweep 1.04 ms (1281 pts) sRes BH 200 kHz #JEH 620 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH 7 Pur  99.00 7 Occupied Bandwidth Occ BN Z Per  99.90 7
16.5813 MHz X 4B -26.00 48 165763 MHz X dB -26.00 dB
Transmit Freq Error  -26.845 kHz Transmit Freq Error  -14.497 kHz
% dB Bandwidth 20675 MHz % dB Bandwidth 20,766 MHz
5320 MHz 5700 MHz
% Agilent R T % Agilent R T
Ref @ dBm *Htten 18 dB Ref @ dEm sHtten 18 dB
wPeak sPeak
Log T Log
18 P N L Pl ot i) 18 o AP g
dB/ dB/ .
=¥ r L i = N
yu = oy w Tl T,
LgAv LgAv
Ml 52 Ml 52
Center 5.320 B8 GHz Span 48 MHz Center 5,700 88 GHz Span 48 MHz
*Res BH 200 kHz *VEH 628 kHz Sweep 1.04 ms (1281 pts) *Res BH 200 kHz oJEH 620 kHz Sweep 1,04 ms (1201 pts)
Occupied Bandwidth Occ BH 7 Pur  99.00 7 Occupied Bandwidth Occ BN % Per  99.90 7
16.5879 MH=z x dB -26.00 dB 16.5754 MHz % dB -26.00 dB
Transmit Freq Error  -33.046 kHz Transmit Freq Error 926,629 Hz
% dB Bandwidth 20.785 MHz % dB Bandwidth 20308 MHz
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26 dB Emission Bandwidth

11a, Antenna 1

5720 MHz

5 Agilent
Ref @ dEm *Atten 16 dB

*Peak
Log T T T
10 I ! <
dB/

LafRv
Ml 52

Center 5.720 88 GHz
*Res BH 200 kHz

Occupied Bandwidth
16.5943 MHz

*UBH 628 kHz

Transmit Freq Error  -25.922 kHz
% dB Bandwidth 20,891 MHz

Span 48 MHz
Sweep 104 ms (1281 pts)

Occ BH % Pwr 99.08 1
®x dB -26.00 dB
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26 dB Emission Bandwidth

11n-20, Antenna 1

5260 MHz 5500 MHz
% Agilent R T ¥ Agilent R T
Ref @ dBEm *Htten 19 dl Ref @ dBm #Htten 18 dB
*Peak wPeak |
Log Log
16 P e . o] 16 Do et AN g,
dB/ J _ dB/ L
. A b o ba
LgAv LgAv
Ml 52 Ml 52
Center 5.260 88 GHz Span 46 MHz Center 5.508 88 GHz Span 48 MHz
*Res BH 200 kHz *VEH 628 kHz Sweep 1.04 ms (1201 prs) *Res BH 200 kHz sVBH 628 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BM % Pwr  99.00 7 Occupied Bandwidth Occ BH 7 Pur  99.00 1
17.7491 MHz x B -26.00 B 17.7724 MHz x dB -26.00 dB
Transmit Freq Error  -4.084 kHz Transmit Freq Error  5.861 kHz
% dB Bandwidth 21.857 MHz % dB Bandwidth 21.368 MHz
5300 MHz 5580 MHz
“ Agient R T “ Agient R T
Ref @ dBm *Htten 18 dB Ref @ dBm #Htten 18 dB
sPeak "Peak
Log Log
16 A A e gy 18 PR Y, PN YLV, RTe) P
dB/ / \ dB/ ; .
." Y _’k; =
A S s gl -
LaFv Lgfv
ML %2 Ml §2
Center 5,308 B8 GHz Span 48 MHz Center 55808 88 GHz Span 48 MHz
*Res BH 200 kHz SVEH 628 kHz Sweep 1.04 ms (12081 pts) *Res BH 208 kHz sVBH 628 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BM % Pur  99.00 7 Occupied Bandwidth Occ BH 7 Pur  99.00 1
17.8010 MHz kds 2600 dB 17.7798 MHz x dB -26.00 B
Transmit Freq Error 2,767 kHz Transmit Freq Error 505518 Hz
% dB Bandwidth 21.237 MHz % dB Bandwidth 21.829 MHz
5320 MHz 5700 MHz
v Agilent R T ¥ Agilent R T
Ref @ dBm *Htten 18 dB Ref @ dBm #Htten 18 dB
sPeak [ "Paak |
Log Log
dB/ dB/ f 1
FF 7 . o e ra A%
J AL A d s
! ’ W . h W
LaFv Lafv
Ml 52 Ml 58
Center 5.320 B8 GHz Span 48 MHz Center 5.708 88 GHz Span 48 MHz
*Res BH 208 kHz *UBH 628 kHz Sweep 1.04 ms (1201 pts) *Res BH 200 kHz WUBH 628 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BM % Pur  99.00 7 Occupied Bandwidth Occ BH 7 Pur  99.00 1
17.7740 MHz kds 2600 db 17.7549 MHz x dB -26.00 B
Transmit Freq Error  6.424 kHz Transmit Freq Error 5,088 kHz
% dB Bandwidth 21.882 MHz % dB Bandwidth 20.862 MHz
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26 dB Emission Bandwidth

11n-20, Antenna 1

5720 MHz

5 Agilent
Ref @ dBm sAtten 16 dB

*Paoak
Log
1@
dB/

o1

LgAv

Ml 32

Center 5.726 88 GHz
"Res BH 208 kHz *UEH 628 kHz

Occupied Bandwidth
17.7480 MHz

Transmit Freq Error  -18.677 kHz
% dB Bandwidth 21.386 MHz

Span 46 MHz
Sweep 1.84 ms (1201 pts)

Occ BH % Pur 99.08 1
% dB  -26.00 dB
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26 dB Emission Bandwidth

11ac-20, Antenna 1

Transmit Freq Error  1.146 kHz

17.8434 MHz

5260 MHz 5500 MHz
% Agilent R T % Agilent R T
Ref @ dBm *ftten 10 dB Ref @ dEm sAtten 10 dl
wPeak wPeak
Log N N Log
16 LoVl b Wt L e gy, 18 . - i ’ w” e
B/ d&/
Vs . - .'I.-‘_ o
I i "
Lgfv LaRv
Ml 52 ML 52
Center 5.260 B GHz Soan 49 MHz2 | Conrer G508 00 GHz Span 48 MHz
*Res BH 208 kHz *UBH 620 kHz Sweep 1.04 ms (1201 pts) *Res BH 208 kHz *VEH 620 kHz Sweep 1.84 ms (1281 prs)
Occupied Bandwidth Occ BH % Pur 99007 | geeypied Bandwidth Occ BN % Pur  99.00 7
17.7804 MHz x dB -26.00 B 17.7703 MHz % dB -26.00 dB
Transmit Freq Error  -5.401 kHz
% dB Bandwidth 21188 MHz NS LU i
5300 MHz 5580 MHz
% Agilent R T % Agilent R T
Ref @ dBm sfitten 16 dB Ref 6 dBm sfitten 19 d
wPeak wPeak
Log Log
18 N s T v o o 10 & o & - Y
dB/ . \ &/ i L
" T 4,
77 Nl ¥F Tl
3 -'...'.’ o, '
W o s oo __“
LaRv Lgfv
ML S2 ML S2
Center .390 08 GHz snan 40 MHz | Conter 5560 00 GHz Span 40 Mz
*Res BH 208 kHz *UBH 626 kHz Sweep 1.04 ms (1201 pes) sRes BH 208 kHz WYBH 620 kHz Sweep 1.04 ms (1201 prs)
Occupied Bandvidth OccBHZPwr 99007 | Oecypied Bandwidth Occ BN % Pur 9900 7
17.8017 MHz x dB -26.00 B 17.7357 MHz % dB -26.00 dB
Transmit Freq Error 2120 kHz
% dB Bandwidth 21.247 MHz NS L o Al
5320 MHz 5700 MHz
“ Agilent R T % Agilent R T
Ref @ dBm sfitten 10 d Ref 6 dBm sfitten 19 d
wPeak wPeak
Log Log
18 PNS NS TS, SR ‘o 18 o ¢ A | el
dB/ , dB/ J |
5 4 - A
A 2 E ol ; ;
7 T LMo
LaRv Lafw
ML S2 ML S2
Center 5.320 08 GHz san 4G MHz | Conrer 5,708 80 GHz Span 40 Mz
*Res BH 200 kHz *VEH 628 kHz Sweep 1.04 ms (1201 pts) | upes B 200 KHz oVBH 620 kHz Sweep 184 ms (1201 prs)
Occupied Bandvidth Occ BH % Pur 99007 | geeypied Bandwidth Occ BN % PHr  99.00 7
17.7991 MHz x dB -26.00 B % dB -26.00 dB

% dB Bandwidth 21.271 Wz ML et
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26 dB Emission Bandwidth

11ac-20, Antenna 1

5720 MHz

5 Agilent
Ref @ dBm sAtten 16 dB

*Paoak
Log 1 1 T
18 1 ! Ll
dB/

LgAv

Ml 32

Center 5.726 88 GHz

Occupied Bandwidth
17.7768 MHz

Transmit Freq Error  -2,735 kHz
% dB Bandwidth 21.399 MHz

*Res BH 200 kHz *UBH 620 kHz
Occ BH % Pur 99.08 1

Span 46 MHz
Sweep 1.84 ms (1201 pts)

% dB -26.00 dB

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124




Test report No. : 12804674H-C-R2
Page : 25 of 152
Issued date : November 28, 2019
FCCID : HYQDNNS097
26 dB Emission Bandwidth
11n-40, Antenna 1
5270 MHz 5550 MHz
% Agilent R T % Agllent R T
Ref @ dBm #Htten 18 dB Ref @ dBm *Htten 18 dE
sPeak wPeak
Ii%g Log
- . o 19 P T A L ©
dB/ | \ dB/ T |
+ ] e —)fl €
.-’ ! f -
el . [P ST [T (R TT 2 ST Ry
Lafv LgAv
Eﬂ o 5.270 88 GH. Span 36 M M S2
enter 5. z pan Hz
*Res BH 399 kHz WUBH 1.2 MHz Sweep 1.04 ms (1201 pts) E;;;‘gfgg‘j f:z Gz WEH 1.2 Mz Swesp 1.04 mf’;i;;ﬁp’:ﬁf
Occupied Bandwidth GccBMZPur 9001 | Occupied Bandvidth Occ BH % Pur 9900 7
36.2802 MHz . 36.2551 MHz % dB -26.00 4B
Transmit Freq Error  -11.930 kHz .
Transmit Freq Error  7.596 kHz
x dB Banduidth 39516 Mz x dB Bandwidth 39301 Mz
5310 MHz 5670 MHz
% Agilent R T % Agllent R T
Ref @ dBm #Htten 18 dB Ref @ dEm *Htten 18 dE
wPeak wPeak
Ii%g . Log
° R 19 . i st o
dB/ Al dB/
=¥ Ir e > T
.I L}
{ i kY
Y SrrrR s () T T FTYE IR T T el T
Lgfv LaRy
Ml 52 ML 52
Center 5,318 88 GHz Span 88 MHz Center 5.670 0 GHz Span 50 MHz
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Center 5.240 0@ GHz Span 40 MHz Center 5,320 89 GHz Span 48 MHz
#Res BH 430 kHz #YBH 1.3 MHz Sweep 1.64 ms (1201 pts) *Res BH 438 kHz #UBH 1.3 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BN 7 Pur 9900 7 Occupied Bandwidth Occ BH 7 Pur  99.00 1
18.0800 MHz KB S2008 € 18.1051 MHz x dB -26.00 B
Transmit Freq Error  3.042 kHz Transmit Freq Error  -32.640 kHz
Occupied Bandwidth  20.458 MHz % dB Bandwidth 21.659 MHz

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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99 % Occupied Bandwidth

11ac-20, Antenna 1

5500 MHz 5745 MHz
i Agilent R T 5 Agilent R T
Ref @ dBm #Atten 18 dB Ref 8 dBm *Htten 18 dB
*Peak #Peak
Log PYVRT RSPRTI FETEY Log F RS TepTr—TY T ey T
16 P i e S i 3 o VS Emmiis e’ foe
dB/ 4 dB/ o \
+ 20 .'\_(- v 4
of Y X
T Wtd L b e [Nt .
LgFv Lafv
M1 52 ML $2
Center 5,500 88 GHz Span 4B MHz Center 5.745 @8 GHz Span 40 MHz
*Res BH 430 kHz SUBH 1.3 MHz Sweep 1.04 ms (1201 prs) | *Res BH 438 kHz SUBH 1.3 MHz Sweep 164 ms (1201 prs)
Occupied Bandvidth occBW Z Pur 99007 | Occupied Bandwidth Occ BN % Pr  99.00 7
18.1426 MHz % dB -26.00 4B 18.1555 MHz % dB  -6.00 dB
Transmit Freq Error  -35.839 kHz Transmit Freq Error 26,691 kHz
% dB Bandwidth 21.687 MHz % dB Bandwidth 17.687 MHz
5580 MHz 5785 MHz
i Agilent R T i Agilent R T
Ref @ dBm *Atten 10 dB Ref & dBm *Atten 18 dB
*Peak #Peak
Log EUPTYY T PRI T Log " N P e P e
T D e e o e o i Y i oc
dB/ s 1, dB/ I N,
- .‘. [ 7 N
/ y n A
NS TS g Ly AL T
LaRv Lafv
M1 52 ML $2
Center 5.588 88 GHz Span 48 MHz | Center 5.785 98 GHz Span 48 MHz
*Res BH 438 kHz #VEH 1.3 MHz Sweep 1.04 ms (1281 pts) sRes BH 430 kHz SUEH 1.3 MHz Sweep 1.04 ms (12601 prs)
Occupied Bandwidth Occ BM 7 Pur  99.00 7 Occupied Bandwidth Occ BN 7 Pur 9990 7
18.1415 MHz x dB -26.00 dB 18.1253 MHz x dB  -6.00 dB
Transmit Freq Error  19.708 kHz Transmit Freq Error  -35.010 khz
% dB Bandwidth 21.739 MHz % dB Bandwidth 17.742 MHz
5700 MHz 5825 MHz
& Agilent R T it Agilent R T
Ref @ dBm sfitten 10 dl Ref @ dBm sfitten 10 dB
wPeak *Peak
Log POV ey Jr—— vy Log Y W T T e BT |
19 9u,_\ v e T “"‘: 10 >4 W Ty #h ’ Y
dB/ i ) dB/ \
5 e Y LMl
NN L b Al
TR A ""l—‘-"-“‘-\w. Kot ¥ e Mo ol i
LaRv Lafv
ML $2) Ml §2
Center 5.708 88 GHz Span 48 MHz Center 5.825 0@ GHz Span 48 MHz
*Res BH 438 kHz #VEH 1.3 MHz Sweep 1.04 ms (1281 pts) sRes BH 430 kHz SYEH 1.3 MHz Sweep 1.84 ms (12601 prs)
Occupied Bandwidth Occ BM % Pur  99.00 7 Occupied Bandwidth Occ BN 7 PWr 99,90 7
18.17@5 MHz x dB -26.00 dB 18.1535 MHz x dB  -6.00 dB
Transmit Freq Error  -45.014 kHz Transmit Freq Error  3.962 kHz
% dB Bandwidth 21.665 MHz % dB Bandwidth 17.748 MHz
UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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99 % Occupied Bandwidth

11ac-20, Antenna 1

5720 MHz

5 Agilent
Ref @ dBm sAtten 16 dB

*Paoak
Log { { N s .
18 ! ! @ |

dB/

LgAv

Ml 32

Center 5.726 88 GHz
#Res BH 438 kHz *VBH 1.3 MHz

Occupied Bandwidth
18.1874 MHz

Transmit Freq Error  -27.25% kHz
% dB Bandwidth 21.752 MHz

Span 46 MHz
Sweep 1.84 ms (1201 pts)

Occ BH % Pur 99.08 1
% dB  -26.00 dB

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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99 % Occupied Bandwidth

11n-40, Antenna 1

5190 MHz 5310 MHz
&t Agllent R T % Agilent R T
Ref @ dBm Atten 18 dB Ref @ dém "Ateen 10 dB
wPeak wPeak
L Lo
1?]9 Srretrtistrpp ettty | f.‘-{_‘w i wg Y S et It s Y o s st i
dB/ [ \ dB/ / \
4.;' "‘.e R W
7 n i
Wi , e W Y
iRty - e P R Py i R et
Lgfv LgAv
Ml $2] Ml §2
Center 5.198 06 GHz Span 80 MHz Center 5.318 @6 GHz Span 36 MHz
#Res BW 750 kHz #YBH 2.4 MHz Sweep 1.84 ms (1201 pts) #Res BH 750 kHz WWEH 2.4 MHz Sweep 1.04 ms (1281 pts)
Occupied Bandvidth Occ BH % Pur  99.00 7 Occupied Bandwidth Occ BN % Pur  99.00 1
36.3843 MHz X dB 2000 6B 36.4497 MHz X dB 2600 4B
Transmit Freq Error  -4.237 kHz Transmit Freq Error  -55.273 kHz
Occupied Bandwidth  38.603 MHz % dB Bandwidth 40.012 MHz
5230 MHz 5510 MHz
3 Agilent R T % Agilent R T
Ref 8 dBm Atten 16 dB Ref @ dBm *Atten 10 dB
#Peak "Peak
Log Log
10 e, et it atasatatams 3 ) D e s
dB/ dB/ / i
5] L€ 5 le
i \ ]
el b s, AT PP P \
Lofv LgAv
Ml 52 Ml 52
Center 5,230 80 GHz Span 88 MHz Center 5.518 88 GHz Span 38 MHz
#Res BH 750 kHz #VBH 2.4 MHz Sweep 1.04 ms (1201 pts) sRes BH 758 kHz #VBH 2.4 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH 7 Pur  59.00 % Occupied Bandwidth Occ BH 7 Pur  99.00
36.4062 MHz x B -20.00 4B 36.4214 MHz x dB -26.00 B
Transmit Freq Error  -20.998 kHz Transmit Freq Error  42.473 kHz
Occupied Bandwidth ~ 39.158 MHz % dB Bandwidth 39.793 MHz
5270 MHz 5550 MHz
4 Agilent R T i Agilent R T
Ref @ dBm #Atten 19 dl Ref @ dBm *Htten 18 dB
sPeak *Peak
Log PUrTYT YT " wp— Log ]
i) L — : T b4 10 s R e i .
dB/ f dB/ . |
oy e | |
:"I .x_ _rl "L
LN T i NN S it g 1 1 Ui aiantel gl
LgRv T LoRy
Ml 52 ML 52|
Center 5,278 88 GHz Span 80 MHz Center 5.550 0@ GHz Span 8@ MHz
sRes BH 750 kHz SUBH 2.4 MHz Sweep 1.04 ms (1201 pts) #Res BH 750 kHz oJBH 2.4 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 1 Occupied Bandvidth Occ BH % Pur  99.00 7
36.5775 MHz *dB -26.00 4B 36.4666 MHz x dB -26.00 4B
Transmit Freq Error  -44,994 kHz Transmit Freq Error  -15.965 kHz
% dB Bandwidth 40.326 MHz % dB Bandwidth 40,270 MHz
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 5
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124

16-0021 JAPAN
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99 % Occupied Bandwidth

11n-40, Antenna 1

5670 MHz 5755 MHz
i Agilent R T i Agilent R T
Ref @ dEm *Htten 10 dB Ref @ dBm *Htten 18 dE
sPeak sPeak
Log T T Log 1 n Py ——
10 LS ..\,.‘.m-.-,__,__:rl\,.,_,._:‘u,.,._‘. o 10 g, Pt b, | ety
dB/ { dB/ 1
/ _r'.
|ttt LTI, O PP e e AN i RSN T
LgAv Lghv
Ml 52| Ml 52
Center 5.670 98 GHz Span 88 MHz Center 5.755 @8 GHz Span 36 MHz
*Res BH 820 kHz *VEH 2.4 MHz Sweep 1.04 ms (1201 pts) *Res BH 758 kHz #VBH 2.4 MHz Sweep 1.04 ms (1281 pts)
Occupied Bandvidth occ BH Z Pur 93002 | QOccupied Bandwidth Occ BH 7 Pur 9960 7
36.4641 MHz X d8 -2600 46 36.4993 MHz X dB 6.0 dB
Transmit Freq Error  -47.039 kHz Transmit Freq Error  -2.784 kHz
® dB Bandwidth 48,126 MHz % dB Bandwidth 36.522 MHz
5710 MHz 5795 MHz
% Agilent R T % Agilent R T
Ref @ dBm sAtten 18 dB Ref @ dBm *Htten 18 dB
wPeak wPeak
Log " oS vy g e P Log
16 L X ° 10 e e T ——
dB/ : - 4B/ i
=3 \ &
o ™
s g P Mt L . L
e, e e R B S LU
LaFiv LgAv
Ml 52 ML 52
Center 5719 09 Ghz Span 89 M2 | Conver 5795 00 GHz Span 50 iz
*Res BH 750 kHz *UBH 24 Miz Sweep 1.04 ms (1201 pts) | pec By 750 kiz WUBH 2.4 MHz Sweep 184 ms (1201 pts)
1 i HLP 99.00 % - . o
Occupied Bandwidth Occ B % Pwr 3900% | Occupied Bandvidth Occ BH Z Pur  99.00 %
36.5060 MHz : 36.3575 MHz xdB  -6.00 4B
Transmit Freq Error  3.084 khz
Transmit Freq Error 12114 kHz
% dB Bandwidth 48.398 MHz x dB Bandwidth 36465 MHx
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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99 % Occupied Bandwidth

11ac-40, Antenna 1

5190 MHz 5310 MHz
+ Agilent R T % Agilent R T
Ref @ dBm #Atten 10 dB Ref @ dBm *fitten 10 dl
#Peak wPeak
Log T e e Log
i s o - m? 10 P e e e, S Y
iy 7 i dB/ / ]
)
>/ N 5 \ e
il il doren Al i . U mr—— L
LaRv LaRv 1
ML $2 M1 32
Center 51960 00 GHz Span 88 MHz Center 5.319 98 GHz Span 38 MHz
Res BH 758 kHz #WBH 2.4 MHz Sweep 1.04 ms (1201 pts) sRes BH 750 kHz SUBH 2.4 MHz Sweep 1.04 ms (1201 prs)
Occupied Bandwidth Occ BH 74 PWr  99.00 % Occupied Bandwidth Occ BH ¥ Pur  99.00 7
36.9298 MHz x dB -26.08 dB 36.6400 MHz % dB -26.00 4B
Transmit Freq Error  -23.508 kHz Transmit Freq Error  2.305 kHz
Occupied Bandwidth  41.717 MHz % dB Bandwidth 48,644 MHz
5230 MHz 5510 MHz
s Agilent R T w0 Agilent R T
Ref @ dBm #Atten 10 dB Ref @ dBm *Atten 10 dB
#Peak wPeak
Log Log
10 R PN T [P o 16 VS USSP S ST N
dB/ J ' \ d8/ / \
i L 2 '\_ e
i \ *,‘"’
I ﬂ*' W s L B i L
IR L Ao " L
LgAv LgRv
ML $2 Ml 52
Center 5.230 08 GHz Span 50 Mz Center 5.518 88 GHz Span 38 MHz
Res BH 750 kHz WUBH 2.4 HHz Sweep 104 ms (1261 prs) | "Res BH 750 Kz SUBH 2.4 WHz Sweep 1.04 ms (1201 prs)
Occupied Bandvidth occBH zpwr  ssesz | Occupied Bandwidth Occ BU L Pur o0t
36.4208 MHz x dB 26,00 dB 36.5828 MHz ® dB -26.
. Transmit Freq Error 5,459 kHz
Transmit Freq Error  -24.124 kHz
Occupied Bandwidth 48140 MHz x dB Bandwidth 10.547 MHz
5270 MHz 5550 MHz
5 Agilent R T w0 Agilent R T
Ref 8 dEm sHrten 18 d Ref @ dBm #Htten 18 d
wPeak | wPeak
Log Log —1
o b e g it N STy T R
dB/ / \ B/ | \
> ‘ . ~ > |I "\ -
1 Y ‘ :
fi DAt b Hobhashican L Sl ol L WP S
Lofv Lo
ML 2 ML 2
Center 5.270 00 Gz Span 60 Tz | Center 5,550 99 Gz Span 89 MHz
*Res BH 758 kHz *BH 2.4 MHz Sweep 104 ms (1201 prs) | *Res BH 750 iz *VEH 2.4 MHz Sweep 1.04 ms (1201 pr)
Occupied Bandsidth occohzpwr 99097 | Occupied Bandwidth Occ BA 7 Pur 9900 1
36.5407 MHz % dB -26.00 dB 36.6157 MHz x dB -26.00 B
. Transmit Freq Error 22,39 kHz
Tt fraq ror 22548 Wi % dB Bandwidth 40.491 HHz
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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99 % Occupied Bandwidth

11ac-40, Antenna 1

5670 MHz 5755 MHz
v Agilent R T i Agilent R T
Ref @ dBm #Htten 18 d Ref @ dBm #Atten 10 dB
wPeak #Peak
Log - ror | Log
16 o it St e Moty e - 10 ? gttt i ki, | A bR
dB/ I dB/ i
st 3 / i
\’ . \‘J N
T Ll kN S W e
3 s LR e
LaAv LgAv
Ml 52 ML 82
Center 5,678 88 GHz Span 38 MHz Center 5.755 08 GHz Span 80 MHz
sRkes BH 750 kHz #VBH 2.4 MHz Sweep 1.04 ms (1201 pts) Res BW 750 kHz #VBH 2.4 MHz Sweep 1.84 ms (1201 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7 Occupied Bandwidth Occ BN % Pur 9900 /
36.6561 MHz x B -26.00 dB 36.3990 MH=z % dB 2600 dB
Transmit Freq Error  -26.531 kHz .
Transmit Freq Error 39308 kHz
* dB Bandwidth 405659 MHz Occupied Bandwidth  40.233 Wiz
5710 MHz 5795 MHz
4 Agilent R T i Agilent R T
Ref @ dEm sHtten 18 dl Ref @ dBm #Atten 19 dB
*Peak #Peak
Log PV T Py PP e Log
18 L h hd 10 "’,,,w»'-\.«,w..‘ Mt | el iy
dB/ | | . dB/ i \
> |; « ‘lj' i
; mehhmeh dp J + 4 Ay B ! Ty lr l‘hl
. » ' 4
T T g T
Lafv LgAw
Ml 52 M1 $2]
Center 5,718 88 GHz Span 38 MHz Center 5.795 88 GHz Span 86 MHz
*Res BH 756 kHz *UBH 2.4 MHz Sweep 1.04 ms (1201 prs) Res BH 750 kHz #VBH 2.4 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 1 Occupied Bandvidth Occ BH % Pwr  99.00
36.6667 MHz % dB  -26.60 4B 36.4944 MHz x dB -26.00 dB
Transmit Freq Error  -27.201 kHz Transmit Freq Error  —45.169 kHz
% dB Bandwidth 40.663 MHz Occupied Bandwidth  39.737 Miz

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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99 % Occupied Bandwidth

11ac-80, Antenna 2
5210 MHz 5610 MHz
3 Agilent R T i Agilent R T
Egi EIB dBm #Atten 10 dB Ref =18 dBm *fitten 10 dB
Lu;a Lt it i ‘it sl e -3 EE;ak P L e T Y
1o : - 19 i '
* > Yo 4/ + \ o
J ! '
ittt F i Lar Ty -‘I' .\\
et bt 5 T
Lah
o LoRy
M1 $2
Center 5.218 0@ GHz Span 168 MHz M1 $2
#Res BH 1.6 MHz #UBH 5 MHz Sweep 1,04 ms (1201 pts) Center 5.610 89 GHz Span 160 MHz
Res BH 1.6 MH VEH 5 MH. B 1.4 1201
Occupied Bandwidth OccBH ZPWr 99007 | o ‘ ' ‘ reep 104 s (1201 prs)
75.8709 MHz x dB 2600 dB Occupied Bandwidth Occ BM % Pur  99.00 %
75.7443 MHz xdb 2800 &8
Tnnsl_nlt Freq E_rrnr -20.291 kHz
Occupied Bandwidth  82.813 MHz Transmit Freq Error  9.493 kHz
% dB Bandwidth §2.099 MHz
5290 MHz 5690 MHz
% Agilent R T % Agilent R T
Ref -18 dBm sfitten 18 dl RSE @ dBm *ftten 18 dB
*Peak o P . sPeak
Log G etietimn gopantt il e T 2 Log T
10 - 1 10 >
dB/ f | dB/ |
. A >/ |«
R e i [ e’ A\
d TR e e IR
Lafv LgAv
ML 52 M1 32
Center 5.290 @9 GHz Span 160 MHz | Center 5.690 83 GHz Span 168 MHz
*Res BH 1.6 MHz *UBH 5 MHz Sweep 1.84 ms (1201 prs) | *Res BH 1.6 MHz *UBH 5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Oce BN X Pur 9900 % Occupied Bandwidth Occ BH % Pur  99.00 7
75.7323 MHz * dB -26.00 dB 76.1198 MHz ® dB -26.00 4B
Transmit Freq Error  -40.783 kHz Transmit Freq Error 110,483 kHz
% dB Bandwidth 81.607 MHz * dB Bandwidth 82614 HHz
5530 MHz 5775 MHz
5 Agient R T # Agient R T
Ref -18 dBm sfAtten 10 Ref -18 dBm #Atten 10 dB
E:;ak R iiiinan ) P s mvdam a2 o -3 EE:ak 4‘r ot iAo | hsan ’ Txo\
10 \ 18 \
dB/ / { 48/ i T
- € T i
4 + i |
T M il T e R i
LaRv LgAv
M1 s2
ML s2 Center 5.775 00 GHz Span 168 MRz
Center 5.538 B8 GHz Span 168 MHz Res BH 1.6 MH VEM 5 MH S 1.84 1261
«Res BN 1.6 MHz BN S MHz Sweep 184 ms (1201 pts) *nes : g ZB it ! : vesn LA ms (1201 prs)
] ) . ccupied Bandwidt Occ BH % Pur 9300 7
Occupied Bandwidth Occ BH 7 Pur  99.00 « P 75.9365 MHz x dB -26.00 B
75.7425 MHz ®x dB -26.00 dB .
Transmit Freq Error  -54.487 kHz
Transmit Freq Error  68.025 kHz % dB Bandwidth §0.998 MHz
% dB Bandwidth 81.932 MHz
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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20 dB Bandwidth
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 4, 2019
Temperature / Humidity 22 deg. C/ 60 % RH
Engineer Takumi Shimada
Mode Tx
I1a
Antenna Tested 20 dB Emission
Frequency Bandwidth
[MHz] [MHz]
Antenna 1 5240 17.668
11n-20
Antenna Tested 20 dB Emission
Frequency Bandwidth
[MHz] [MHz]
Antenna 1 5240 18.824
11ac-20
Antenna Tested 20 dB Emission
Frequency Bandwidth
[MHz] [MHz]
Antenna 1 5240 18.532
11n-40
Antenna Tested 20 dB Emission
Frequency Bandwidth
[MHz] [MHz]
Antenna 1 5230 37.518
11ac-40
Antenna Tested 20 dB Emission
Frequency Bandwidth
[MHz] [MHz]
Antenna 1 5230 37.585
11ac-80
Antenna Tested 20 dB Emission
Frequency Bandwidth
[MHz] [MHz]
Antenna 2 5210 77.243

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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20 dB Bandwidth
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 4, 2019
Temperature / Humidity 22 deg. C/60 % RH
Engineer Takumi Shimada
Mode Tx
11a, Antenna 1
5240 MHz
¥ Agilent R T
Ref 8 dBm Atten 19 dB
sPeak
Log T T T | T
18 v VN Y I AT
B/ [ i
'9‘_ €«
LaRv
ML 52
Center 5.248 88 GHz Span 48 MHz
sRes EH 108 kHz WUEH 308 kHz Sweep 3.84 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr 9900 I
16.4202 MHz k@ -20.00 8
Transmit Freq Error  -1.694 kHz
Occupied Bandwidth  17.665 MHz
11n-20, Antenna 1
5240 MHz
w0 Agilent R T
Ref @ dEm Atten 18 dB
sPeak
Log t ! !
10 I L o
B/ . o I '. re
4 > 4 .(_
:
LaFiv
ML 52

Center 5.248 88 GHz
*Res BH 100 kHz

Occupied Bandwidth
17.6613 MH=z

Transmit Freq Error
Occupied Bandwidth

Span 48 MHz
Sweep 3.84 ms (1201 pts)

Occ BH ¥ Pwr 99,00 ¥
® dB 20,08 dB

oUBH 300 kHz

-10.831 kHz
18.824 MHz

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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20 dB Bandwidth
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 4, 2019
Temperature / Humidity 22 deg. C/60 % RH
Engineer Takumi Shimada
Mode Tx
11ac-20, Antenna 1
5240 MHz
¥ Agilent R T
Ref 8 dBm Atten 19 dB
sPeak
Log T T T T T
dB/ | .
> « |
LaRv {
Ml 2
Center 5.248 88 GHz Span 48 MHz
sRes EH 108 kHz WUEH 308 kHz Sweep 3.84 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr 9900 I
17.6380 MHz xd8 -2a.00 &
Transmit Freq Error  -59.791 Hz
Occupied Bandwidth 18532 MHz
11n-40, Antenna 1
5230 MHz
o Agilent R T
Ref @ dEm Atten 18 dB
sPeak
Log 1
19 | 1
d8/ ba ' -;
-+ s
LagRv t
ML 2
Center 5.238 88 GHz Span 88 MHz

sRes BH 100 kHz

Occupied Bandwidth
36.1454 MHz

Transmit Freq Error
Occupied Bandwidth

Sweep 7.68 ms (1201 pts)

Occ BH % Pur 99.08 ¥
% dB -20.00 dB

sVEH 308 kHz

-10.494 kHz
37.518 MHz

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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20 dB Bandwidth
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 4, 2019
Temperature / Humidity 22 deg. C/60 % RH
Engineer Takumi Shimada
Mode Tx
11ac-40, Antenna 1
5230 MHz
¥ Agilent R T
Ref 8 dBm Aitten 10 dB
sPeak
Log T
19 | | | ] | | |
dB/ | [ 7 | i i
> : €«
LaRv
ML 52
Center 5.238 88 GHz Span 88 MHz
sRes BH 100 kHz WUEH 308 kHz Sweep 7.68 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr 9900 I
36.1505 MHz xd8 -2a.00 &
Transmit Freq Error  -34.976 kHz
Occupied Bandwidth  37.585 MHz
11ac-80, Antenna 2
5210 MHz
o Agilent R T
Ref @ dBm Atten 18 dB
sPeak
Log 1
19 | I ] | | | |
&/ 1 (- YT TV T | YT ML r lisdalulgl, WU
2 =
LagRv ‘
ML 52
Center 5.218 88 GHz Span 168 MHz
*Res BH 100 kHz BN 300 kHz Sweep 15.36 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
75.4380 MHz x dB -20.60 B
Transmit Freq Error  -40,918 kHz
Occupied Bandwidth  77.243 MHz

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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6 dB Bandwidth
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room / Shielded
Room
Date September 2, 2019
Temperature / Humidity 24 deg. C/63 % RH
Engineer Takumi Shimada
Mode Tx
11a
Antenna Tested 6 dB Limit
Frequency Bandwidth
[MHz] [MHz] [MHz]
5745 16.4721 > 0.500
Antenna 1 5785 16.470( > 0.500
5825 16.453| >0.500
11n-20
Antenna Tested 6 dB Limit
Frequency Bandwidth
[MHz] [MHz] [MHz]
5745 17.714] > 0.500
Antenna 1 5785 17.705( > 0.500
5825 17.718| > 0.500
11ac-20
Antenna Tested 6 dB Limit
Frequency Bandwidth
[MHz] [MHz] [MHz]
5745 17.605| > 0.500
Antenna 1 5785 17.647( > 0.500
5825 17.736] > 0.500
11n-40
Antenna Tested 6 dB Limit
Frequency Bandwidth
[MHz] [MHz] [MHz]
Antenna 1 5755 36.406 >0.500
5795 36.385| >0.500
11ac-40
Antenna Tested 6dB Limit
Frequency Bandwidth
[MHz] [MHz] [MHz]
5755 36.387| >0.500
Antenna 1
5795 36.364| > 0.500
11ac-80
Antenna Tested 6 dB Limit
Frequency Bandwidth
[MHZz] [MHz] [MHz]
Antenna 2 5775 75.817| > 0.500
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6 dB Bandwidth
11a, Antenna 1 11n-20, Antenna 1
5745 MHz 5745 MHz
¥ Agilent R T ¥ Agilent R T
Ref @ dBm #Htten 18 dB Ref @ dBm #Htten 18 dB
wPeak wPeak |
Log Log T
18 . et 18 D L T -]
dB/ M < dB/ i €
o Y
4 I 4 2 ey : . N
! _).."\.JLI--J.,N.-I TN T ey i ST
LaAv LaRv
Ml 58 Ml 52
Center 5.745 88 GHz Span 48 MHz Center 5.745 88 GHz Span 48 MHz
skes BH 108 kHz UBH 308 kHz Sweep 3.84 ms (1281 pts) *Res BH 180 kHz SVEH 308 kHz Sweep 3.84 ms (1201 pts)
Occupied Bandvidth Occ BH Z Pur  99.00 X Occupied Bandvidth Occ BH % Pur 9960 1
16.4474 MHz xdB  -640 B 17.6591 MHz X dB 6.0 3B
Transmit Freq Error  -8.320 khz Transmit Freq Error  -4.362 kHz
% dB Bandwidth 16.472 MHz % dB Bandwidth 17.714 MHz
5785 MHz 5785 MHz
¥ Agilent R T ¥ Agilent R T
Ref @ dBm #Atten 18 dB Ref @ dBm #Htten 18 dB
*Poak "Peak
Log Log
10 T SWROCN TR YT I I P S 18 E-N R | Mot ol
o8/ ? T dB/ > N
i A )
. n, , / )
YT R R W i e L T e
LgAv LgAv
Ml 52 M1 32
Center 5.785 88 GHz Span 48 MHz Center 5.785 88 GHz Span 48 MHz
*Res BH 109 kHz *UBH 300 kHz Sweep 3.84 ms (12081 pts) *Res BH 108 kHz sVEH 308 kHz Sweep 3.84 ms (1201 pts)
Occupied Bandwidth Oce BM X Pur  99.00 1 Occupied Bandwidth Oce BH X Pur  99.00 1
16.4430 MHz X dB  -6.00 48 17.6565 MHz xdB  -6.00 48
Transmit Freq Error  -14.437 kHz Transmit Freq Error  -7.213 kHz
% dB Bandwidth 16.470 MHz % dB Bandwidth 17.765 MHz
5825 MHz 5825 MHz
¥ Agilent R T ¥ Agilent R T
Ref @ dBm #Atten 18 dB Ref @ dBm #Htten 18 dB
*Peak sPeak
Log Log o
i) A fhash, N Y 18 B e VAR JENAH
o8/ > T o8/ ? - “
i - o L
R o et e gy, T L ety el
LgFv LAy
Ml 52 Ml 58
Center 5.325 8@ GHz Span 48 MHz Center 5.325 98 GHz Span 48 MHz
*Res BH 108 kHz #UBH 300 kHz Sweep 3.84 ms (1201 pts) *Res BH 108 kHz SUEH 308 kHz Sweep 3.84 ms (1201 pts)
Occupied Bandwidth Oce BH X Pur  99.80 1 Occupied Bandwidth Oce BH X Pur  99.00 1
16.4369 MHz x dB  -6.00 45 17.6680 MHz xdB -6.00 48
Transmit Freq Error  -8.68@ kHz Transmit Freq Error  -3.127 kHz
% dB Bandwidth 16,453 MHz % dB Bandwidth 17.718 MHz
UL Japan, Inc.
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6 dB Bandwidth
11ac-20, Antenna 1 11n-40, Antenna 1
5745 MHz 5755 MHz
% Agilent R T % Agilent R T
Ref @ dBm *Atten 10 dB Ref @ dEm sfitten 18 di
*Peak sPeak
Ii%g Log
Ol - O
dB/ i i }ig;’ IR % X VR (PR AW P R R ET RN Y
j I .l"- .-'I
: il el N TRpO S i Il‘zww..‘.,,.,ﬁ_"_“.l._‘,
LaAv Lafv
Ml 58 ML 2
Center 5.745 88 GHz Span 48 MHz
sRes BH 100 kHz *UBH 308 kHz Sweep 3.84 ms (1281 pts) E;:;eéﬂsi?gfjs :HQZGHZ *UBH 308 kHz Sweep 7.68 mss‘ziréﬁslﬁ DHtglf
Occupied Bandwidth Occ BH % Pur 99007 | geeypied Bandwidth Occ BN % Pur  99.00 7
17.6387 MHz xdB  -6.00 4B 36,1090 MHz % dB  -6.00 B
Transmit Freq Error  —5.370 kHz .
% dB Bandwidth 17.685 MHz :":‘;5?:“;::“'5"07 ;g:;é ::;
5785 MHz 5795 MHz
% Agilent R T 5 Agilent R T
Ref @ dBm #Atten 18 dB Ref 8 dEm *Htten 10 di
sPeak wPeak
kgg L. — Log
A\ " Yoy A Alad IM—»
dB/ i ' ." Lg‘, > PAEA T AN e [ AT L s
S R bl ol masusd -'f‘:"xlu:n!"'.'L';-.\lx';v'.rl\.;ni
Lgfv LgRv
Ml 52 ML 2
Center 5.785 88 GHz Span 48 MHz
*Res BH 108 kHz *UBH 308 kHz Sweep 3.84 ms (1201 pts) E;:;eéﬂsi?:; I?HQZGHZ *VEH 380 kHz Sweep 7.68 mss‘ziréﬁslﬁ DHtglf
Occupied Bandwidth Occ BH Z Pur  99.00 % Occupied Bandwidth Occ BN % Pur 9900 1
17.6592 MHz x dB  -6.00 4B 36,1695 MHz % dB  -6.00 dB
Transmit Freq Error  -9.657 kHz .
% dB Bandwidth 17.647 MHz Traaset fraq erer  2725c M
5825 MHz
¥ Agilent R T
Ref @ dBm #Atten 18 dB
sPeak
Log
:Ig/ o Bl e NIIPMNTT NYSMISNN ¥ S
r "
‘\
i h S
B -—
LgAv
Ml §2
Center 5.825 88 GHz Span 48 MHz
*Res BH 108 kHz *UBH 300 kHz Sweep 3.84 ms (1281 pts)
Occupied Bandwidth Occ BH % PWr 9900 1
17.6701 MHz X dB  -6.00 45
Transmit Freq Error  -10.093 kHz
% dB Bandwidth 17.736 MHz
UL Japan, Inc.
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6 dB Bandwidth
11ac-40, Antenna 1 11ac-80, Antenna 2
5755 MHz 5775 MHz
o Agilent R T 0 Aglent R T
Ref @ dBm *Atten 18 d Ref -1 dBm *Atten 18 dB
*Peak *Peoak
Log L%Q Pl L. Il hd
18 ! - 1 ! i MELTTTwe | | ZFREELTY AT AR COET VIR ET]
dB/ | o Pelbriiadd i, e e dB/ M <
I, L
y Lo
Y PR s e ST % P
LgAv LgAv
ML $2 ML 52
Center 5.755 88 GHz Span 80 MHz Center 5.775 88 GHz Span 168 MHz
sRes BH 100 kHz WUEH 308 kHz Sweep 7.68 ms (1201 prs) *Res BH 108 kHz sVEH 308 kHz Sweep 15.36 ms (1201 pts)
Occupied Bandwidth occBH zZPwr 9900z | Occupied Bandwidth Occ BH 7% Pur  99.00 %
36.1773 MHz xdB  -5.00 4B 75.4832 MHz X dB  -6.00 48
. _ Transmit Freq Error  -19.624 kHz
5795 MHz
v Agilent R T
Ref @ dBm sftten 16 dB
*Peak
Log
L. "." il T ".'._"_'.v’.")’.l:-.'n.,\...,v._
LaAv
M1 52
Center 5,795 B8 GHz Span 88 MHz
sRes BH 108 kiz sVEH 300 kHz Sweep 7.68 ms (1281 pts)
Occupied Bandwidth Occ BH % PWr 9900 1
36.1615 MHz xdB  -6.00 48
Transmit Freq Error  =15.336 kHz
% dB Bandwidth 36,364 MHz
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Maximum Conducted Output Power

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 11, 2019 September 2, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 65 % RH 24 deg. C/ 63 % RH 24 deg. C/40 % RH
Engineer Yuta Moriya Takumi Shimada Yuta Moriya
Mode Tx 11a
11a Applied limit: 15.407, mobile and portable client device

Tested Power | Cable | Atten. | Duty | Antenna| 26 dB 99% Conducted Power e.Lr.p.

Frequency | Meter | Loss Loss | Factor | Gain EBW OBW Result Limit | Margin Result Limit | Margin
Reading (B for FCC) | (B for 10)

[MHZz] [dBm] | [dB] [dB] [dB] [dBi] | [MHz] | [MHz] | [dBm] | [mW] | [dBm] [ [dB] | [dBm] | [mW] | [dBm] | [dB]
5180 -4.88 2.90| 10.13 1.72 -2.9|- 17.063 9.87 9.71] 23.97| 14.10 6.97 4.98| 29.97| 23.00
5220 -4.43 2.90| 10.13 1.72 -2.9|- 16.962| 10.32f 10.76] 23.97| 13.65 7.42 5.52] 29.97| 22.55
5240 -4.21 2.90| 10.13 1.72 -2.9(- 16.941] 10.54| 11.32] 23.97| 13.43 7.64 5.81| 29.97| 22.33
5260 -4.50 2.90| 10.14 1.72 -2.9120.777 17.058 10.26] 10.62] 23.97| 13.71 7.36 545 29.97| 22.61
5300 -4.81 2.90| 10.14 1.72 -2.9120.675 16.989 9.95 9.89| 23.97| 14.02 7.05 5.07( 29.97| 22.92
5320 -4.93 2,90 10.14 1.72 -2.9120.785 17.033 9.83 9.62] 23.97| 14.14 6.93 4.931 29.97| 23.04
5500 -4.99 290 10.14 1.72 -2.9120.881 17.048 9.77 9.48| 23.97| 14.20 6.87 4.86] 29.97| 23.10
5580 -4.25 290 10.15 1.72 -2.9120.766 17.007| 10.52| 11.27| 23.97| 13.45 7.62 5.78] 29.97] 22.35
5700 -4.43 2.90| 10.16 1.72 -2.9{20.808 17.062] 10.35| 10.84] 23.97| 13.62 7.45 5.56] 29.97| 22.52
5720 -4.51 2.90| 10.12 1.72 -2.9(20.891 17.127] 10.23| 10.54| 23.97| 13.74 7.33 541 29.97| 22.64
5745 -4.20 2.90] 10.16 1.72 -2.9]|- 17.106( 10.58| 11.43] 30.00| 19.42 7.68 5.86[ 36.00] 28.32
5785 -4.25 2.90] 10.16 1.72 -2.9|- 17.023 10.53 11.30] 30.00| 19.47 7.63 5.79( 36.00|] 28.37
5825 -4.52 2.90] 10.16 1.72 -2.9]|- 17.038 10.26] 10.62] 30.00| 19.74 7.36 5.45] 36.00] 28.64

Sample Calculation:

Conducted Power Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

e.i.r.p. Result = Conducted Power Result + Antenna Gain

Conducted Power Limit (5250 MHz-5350 MHz, 5470 MHz-5725 MHz) =250 mW or (11 + 10logB) dBm, whichever is lower

Conducted Power Limit (5725 MHz-5850 MHz) = I|W

UL Japan, Inc.

Ise EMC Lab.
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Maximum Conducted Output Power

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 11, 2019 September 2, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 65 % RH 24 deg. C/ 63 % RH 24 deg. C/40 % RH
Engineer Yuta Moriya Takumi Shimada Yuta Moriya
Mode Tx 11n-20
Antenna 1+2 Applied limit: 15.407, mobile and portable client device
Tested 26 dB 99% Conducted power e.lr.p.
Frequency | EBW OBW Antenna Result | Limit | Margin Antenna Result | Limit | Margin
(B for FCC) | (B for IC) 1 2 Sum 1 2 Sum
[MHz] | [MHz] | [MHz] | [mW] | [mW] | [mW] | [dBm] | [dBm] | [dB] | mW] | [mW] | [mW] | [dBm] | [dBm] | [dB]
5180]- 18.001 9.91 9.44 19.35 12.87) 2397 11.10 5.08 4.84 9.92 9.97] 29.97| 20.00
5220(- 18.052 10.91 10.00 2091 13.20 23.97 10.77 5.60 5.13 10.73 10.30 29.97 19.67
5240]- 18.090 11.14 10.30] 2145 13.31 2397 10.66 5.71 5.28 11.00 10.41 2997 19.56
5260(21.057 18.090 10.79 10.00]  20.79 13.18] 23.97| 10.79 5.53 5.13 10.66 10.28]  29.97| 19.69
5300(21.237 18.092 10.00 9.53 19.53 12.91 23.97 11.06 5.13 4.89 10.02 10.01 29.97 19.96
5320]21.002 18.133 9.93 9.31 19.24 12.84] 2397 11.13 5.09 4.78 9.87 9.94] 2997 20.03
5500/21.368 18.102 9.91 9.08 18.99 12.78] 2397 11.19 5.08 4.66 9.74 9.88] 29.97| 20.09
5580121.029 18.100 11.40 10.26]  21.66 13.36| 23.97[ 10.61 5.85 5.26 11.11 10.46( 29.97[ 19.51
5700]20.862 18.103 10.94 10.05 20.99 13.22] 2397 10.75 5.61 5.15 10.76 10.32]  29.97| 19.65
5720(21.386 18.166 10.79 9.75 20.54 13.13 23.97 10.84 5.53 5.00 10.53 10.23 29.97 19.74
5745]- 18.064 11.69 9.73 21.42 13.31 30.00] 16.69 6.00 4.99 10.99 10.41 36.001 25.59
5785]- 18.115 11.35 10.00] 21.35 13.29] 30.00f 16.71 5.82 5.13 10.95 10.39] 36.00] 25.61
5825]- 18.134 10.89 9.42 20.31 13.08] 30.00] 16.92 5.58 4.83 10.42 10.18]  36.00] 25.82
Antenna 1 Antenna
Tested Duty | Power | Cable | Atten. | Antenna Result Power | Cable | Atten. | Antenna Result
Frequency | Factor | Meter Loss Loss Gain Cond. | eir.p. | Meter Loss Loss Gain Cond. | e.ir.p.
Reading Power Reading Power
[MHz] [dB] [dBm] [dB] [dB] [dBi] [dBm] [ [dBm] | [dBm] [dB] [dB] [dBi] | [dBm] | [dBm]
5180 1.94 -5.01 2.90 10.13 -2.90 9.96 7.06 -5.25 2.90 10.16 -2.90 9.75 6.85
5220 1.94 -4.59 2.90 10.13 -2.90 10.38 7.48 -5.00 2.90 10.16 -2.90 10.00 7.10
5240 1.94 -4.50 2.90 10.13 -2.90 10.47 7.57 -4.87 2.90 10.16 -2.90 10.13 7.23
5260 1.94 -4.65 2.90 10.14 -2.90 10.33 7.43 -5.00 2.90 10.16 -2.90 10.00 7.10
5300 1.94 -4.98 2.90 10.14 -2.90 10.00 7.10 -5.21 2.90 10.16 -2.90 9.79 6.89
5320 1.94 -5.01 2.90 10.14 -2.90 9.97 7.07 -5.31 2.90 10.16 -2.90 9.69 6.79
5500 1.94 -5.02 2.90 10.14 -2.90 9.96 7.06 -5.43 2.90 10.17 -2.90 9.58 6.68
5580 1.94 -4.42 2.90 10.15 -2.90 10.57 7.67 -4.90 2.90 10.17 -2.90 10.11 7.21
5700 1.94 -4.61 2.90 10.16 -2.90 10.39 7.49 -4.99 2.90 10.17 -2.90 10.02 7.12
5720 1.94 -4.63 2.90 10.12 -2.90 10.33 7.43 -5.07 2.90 10.12 -2.90 9.89 6.99
5745 1.94 -4.32 2.90 10.16 -2.90 10.68 7.78 -5.13 2.90 10.17 -2.90 9.88 6.98
5785 1.94 -4.45 2.90 10.16 -2.90 10.55 7.65 -5.01 2.90 10.17 -2.90 10.00 7.10
5825 1.94 -4.63 2.90 10.16 -2.90 10.37 7.47 -5.26 2.90 10.16 -2.90 9.74 6.84

Sample Calculation:

Conducted Power Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

e.ir.p. Result = Conducted Power Result + Antenna Gain

Conducted Power Limit (5250 MHz-5350 M Hz, 5470 MHz-5725 MHz) = 250 mW or (11 + 10logB) dBm, whichever is lower

Conducted Power Limit (5725 MHz-5850 MHz) = W

UL Japan, Inc.
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Maximum Conducted Output Power

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 11, 2019 September 2, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 65 % RH 24 deg. C/ 63 % RH 24 deg. C/40 % RH
Engineer Yuta Moriya Takumi Shimada Yuta Moriya
Mode Tx 11ac-20
Antenna 1+2 Applied limit: 15.407, mobile and portable client device
Tested 26 dB 99% Conducted power e.rp.
Frequency | EBW | OBW Antenna Result | Limit | Margin Antenna Result | Limit | Margin
(B for FCC) | (B for IC) 1 2 Sum 1 2 Sum
[MHz] | [MHz] | [MHz] | [mW] | mW] | [mW] | [dBm] | [dBm] | [dB] | [mW] | [mW] | [mW] | [dBm] | [dBm] | [dB]
5180(- 18.038 9.98 9.35 19.33 12.86 23.97 11.11 5.12 4.80 9.91 9.96 29971 20.01
5220(- 18.049 10.94 9.98 20.92 13.20 23.97 10.77 5.61 5.12 10.73 10.30 29.97 19.67
5240(- 18.080 11.19 10.26 21.45 13.31 23.97 10.66 5.74 5.26 11.00 10.41 29.97 19.56
5260(21.188 18.108 10.62 10.16 20.78 13.18 23.97 10.79 5.45 5.21 10.66 10.28 29.97 19.69
5300(21.247 18.142 10.09 9.40 19.49 12.90 23.97 11.07 5.18 4.82 10.00 10.00 29.97 19.97
5320(21.271 18.105 9.93 9.27 19.20 12.83 23.97 11.14 5.09 4.75 9.85 9.93 29971 20.04
5500{21.301 18.143 9.82 9.08 18.90 12.76 23.97 11.21 5.04 4.66 9.69 9.86 29971 20.11
5580(21.012 18.142 11.40 10.28 21.68 13.36 23.97 10.61 5.85 5.27 11.12 10.46 29.97 19.51
5700121.280 18.171 10.69 10.09 20.78 13.18 23.97 10.79 5.48 5.18 10.66 10.28 29.97 19.69
5720(21.399 18.187 10.91 10.14 21.05 13.23 23.97 10.74 5.60 5.20 10.80 10.33 29.97 19.64
5745|- 18.156 11.40 10.05 21.45 13.31 30.00 16.69 5.85 5.15 11.00 10.41 36.001 25.59
5785]- 18.125 11.22 9.86 21.08 13.24 30.00 16.76 5.75 5.06 10.81 10.34 36.001 25.66
5825]- 18.154 10.79 9.42 20.21 13.06 30.00 16.94 5.53 4.83 10.36 10.16 36.001 25.84
Antenna 1 Antenna
Tested Duty Power | Cable | Atten. | Antenna Result Power | Cable | Atten. | Antenna Result
Frequency | Factor | Meter Loss Loss Gain Cond. | eirp. | Meter Loss Loss Gain Cond. | e.ir.p.
Reading Power Reading Power
[MHz] | [dB] | [dBm] | [dB] | [dB] | [dBi] | [dBm] | [dBm] | [dBm] | [dB] | [dB] | [dBi] | [dBm] | [dBm]
5180 1.91 -4.95 2.90 10.13 -2.90 9.99 7.09 -5.26 2.90 10.16 -2.90 9.71 6.81
5220 1.91 -4.55 2.90 10.13 -2.90 10.39 7.49 -4.98 2.90 10.16 -2.90 9.99 7.09
5240 1.91 -4.45 2.90 10.13 -2.90 10.49 7.59 -4.86 2.90 10.16 -2.90 10.11 7.21
5260 1.91 -4.69 2.90 10.14 -2.90 10.26 7.36 -4.90 2.90 10.16 -2.90 10.07 7.17
5300 1.91 -4.91 2.90 10.14 -2.90 10.04 7.14 -5.24 2.90 10.16 -2.90 9.73 6.83
5320 1.91 -4.98 2.90 10.14 -2.90 9.97 7.07 -5.30 2.90 10.16 -2.90 9.67 6.77
5500 1.91 -5.03 2.90 10.14 -2.90 9.92 7.02 -5.40 2.90 10.17 -2.90 9.58 6.68
5580 1.91 -4.39 2.90 10.15 -2.90 10.57 7.67 -4.86 2.90 10.17 -2.90 10.12 7.22
5700 1.91 -4.68 2.90 10.16 -2.90 10.29 7.39 -4.94 2.90 10.17 -2.90 10.04 7.14
5720 1.91 -4.55 2.90 10.12 -2.90 10.38 7.48 -4.87 2.90 10.12 -2.90 10.06 7.16
5745 1.91 -4.40 2.90 10.16 -2.90 10.57 7.67 -4.96 2.90 10.17 -2.90 10.02 7.12
5785 1.91 -4.47 2.90 10.16 -2.90 10.50 7.60 -5.04 2.90 10.17 -2.90 9.94 7.04
5825 1.91 -4.64 2.90 10.16 -2.90 10.33 7.43 -5.23 2.90 10.16 -2.90 9.74 6.84

Sample Calculation:

Conducted Power Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

e.i.r.p. Result = Conducted Power Result + Antenna Gain

Conducted Power Limit (5250 MHz-5350 MHz, 5470 MHz-5725 MHz) = 250 mW or (11 + 10logB) dBm, whichever is lower

Conducted Power Limit (5725 MHz-5850 MHz) = IW

UL Japan, Inc.
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Maximum Conducted Output Power

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 11, 2019 September 2, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 65 % RH 24 deg. C/ 63 % RH 24 deg. C/40 % RH
Engineer Yuta Moriya Takumi Shimada Yuta Moriya
Mode Tx 11n-40
Antenna 1+2 Applied limit: 15.407, mobile and portable client device
Tested 26 dB 99% Conducted power e.Lr.p.
Frequency | EBW [ OBW Antenna Result | Limit | Margin Antenna Result | Limit | Margin
(B for FCC) | (B for 10) 1 2 Sum 1 2 Sum
[MHz] | [MHz] | [MHz] | [mW] | [mW] | [mW] | [dBm] | [dBm] | [dB] | mW] | [mW] | [mW] | [dBm] | [dBm] | [dB]
5190(- 36.384 6.19 6.03 12.22 10.87 23.97 13.10 3.18 3.09 6.27 7.97 29.971 22.00
5230(- 36.406 6.53 6.40 12.93 11.12 23.97 12.85 3.35 3.28 6.63 8.22 29.971 21.75
5270(39.518 36.578 6.41 5.97 12.38 10.93 23.97 13.04 3.29 3.06 6.35 8.03 29.971 21.94
5310(39.185 36.450 5.92 5.58 11.50 10.61 23.97 13.36 3.03 2.86 5.90 7.71 29.97] 22.26
5510(39.531 36.421 6.78 5.52 12.30 10.90 23.97 13.07 3.48 2.83 6.31 8.00 29.971 21.97
5550{39.301 36.467 7.26 6.07 13.33 11.25 23.97 12.72 3.72 3.11 6.84 8.35 29.971 21.62
5670(39.387 36.464 7.21 6.05 13.26 11.23 23.97 12.74 3.70 3.10 6.80 8.33 29.971 21.64
5710(39.631 36.506 6.38 5.69 12.07 10.82 23.97 13.15 3.27 2.92 6.19 7.92 29.971 22.05
5755(- 36.499 7.19 6.50 13.70 11.37 30.00] 18.63 3.69 3.33 7.02 8.47 36.00] 27.53
5795(- 36.358 7.06 6.59 13.65 11.35 30.00] 18.65 3.62 3.38 7.00 8.45 36.00f 27.55
Antenna 1 Antenna
Tested Duty | Power | Cable | Atten. | Antenna Result Power | Cable | Atten. | Antenna Result
Frequency | Factor | Meter Loss Loss Gain Cond. | e.irp. | Meter Loss Loss Gain Cond. | e.ir.p.
Reading Power Reading Power
[MHz] | [dB] | [dBm] | [dB] [dB] | [dBi] | [dBm] | [dBm] | [dBm] | [dB] [dB] | [dBi] | [dBm] | [dBm]
5190 2.72 -7.83 2.90 10.13 -2.90 7.92 5.02 -7.98 2.90 10.16 -2.90 7.80 4.90
5230 2.72 -7.60 2.90 10.13 -2.90 8.15 5.25 -7.72 2.90 10.16 -2.90 8.06 5.16
5270 2.72 -7.69 2.90 10.14 -2.90 8.07 5.17 -8.02 2.90 10.16 -2.90 7.76 4.86
5310 2.72 -8.04 2.90 10.14 -2.90 7.72 4.82 -8.31 2.90 10.16 -2.90 7.47 4.57
5510 2.72 -7.45 2.90 10.14 -2.90 8.31 5.41 -8.37 2.90 10.17 -2.90 7.42 4.52
5550 2.72 -7.16 2.90 10.15 -2.90 8.61 5.71 -7.96 2.90 10.17 -2.90 7.83 4.93
5670 2.72 -7.20 2.90 10.16 -2.90 8.58 5.68 -71.97 2.90 10.17 -2.90 7.82 4.92
5710 2.72 -7.69 2.90 10.12 -2.90 8.05 5.15 -8.19 2.90 10.12 -2.90 7.55 4.65
5755 2.72 -7.21 2.90 10.16 -2.90 8.57 5.67 -7.66 2.90 10.17 -2.90 8.13 5.23
5795 2.72 -7.29 2.90 10.16 -2.90 8.49 5.59 -7.59 2.90 10.16 -2.90 8.19 5.29

Sample Calculation:

Conducted Power Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

e.i.r.p. Result = Conducted Power Result + Antenna Gain

Conducted Power Limit (5250 MHz-5350 MHz, 5470 MHz-5725 MHz) = 250 mW or (11 + 10logB) dBm, whichever is lower

Conducted Power Limit (5725 MHz-5850 MHz) = IW

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Maximum Conducted Output Power

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 11, 2019 September 2, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 65 % RH 24 deg. C/ 63 % RH 24 deg. C/40 % RH
Engineer Yuta Moriya Takumi Shimada Yuta Moriya
Mode Tx 11ac-40
Antenna 1+2 Applied limit: 15.407, mobile and portable client device
Tested 26 dB 99% Conducted power e.Lr.p.
Frequency | EBW [ OBW Antenna Result | Limit | Margin Antenna Result | Limit | Margin
(B for FCC) | (B for 10) 1 2 Sum 1 2 Sum
[MHz] | [MHz] | [MHz] | [mW] | [mW] | [mW] | [dBm] | [dBm] | [dB] | mW] | [mW] | [mW] | [dBm] | [dBm] | [dB]
5190(- 36.930 6.17 6.04 12.21 10.87 23.97 13.10 3.16 3.10 6.26 7.97 29.971 22.00
5230]- 36.421 6.70 6.24 12.94 11.12 23.97 12.85 3.44 3.20 6.63 8.22 29971 21.75
5270(39.841 36.541 6.15 6.14 12.29 10.90 23.97 13.07 3.16 3.15 6.30 8.00 29.971 2197
5310{39.848 36.640 5.86 5.55 11.41 10.57 23.97 13.40 3.01 2.84 5.85 7.67 29.971 22.30
5510(39.871 36.583 6.53 5.78 12.31 10.90 23.97 13.07 335 2.96 6.31 8.00 29.971 21.97
5550(39.816 36.616 7.13 6.11 13.24 11.22 23.97 12.75 3.66 3.13 6.79 8.32 29.971 21.65
5670(39.878 36.656 6.95 6.31 13.26 11.23 23.97 12.74 3.56 3.24 6.80 8.33 29.971 21.64
5710{40.098 36.667 6.73 5.83 12.56 10.99 23.97 12.98 3.45 2.99 6.44 8.09 29.971 21.88
5755(- 36.399 7.03 6.31 13.34 11.25 30.00] 18.75 3.61 3.24 6.84 8.35 36.00] 27.65
5795(- 36.494 6.82 6.34 13.16 11.19 30.00] 18.81 3.50 3.25 6.75 8.29 36.00] 27.71
Antenna 1 Antenna
Tested Duty | Power | Cable | Atten. | Antenna Result Power | Cable | Atten. | Antenna Result
Frequency | Factor | Meter Loss Loss Gain Cond. | e.irp. | Meter Loss Loss Gain Cond. | e.ir.p.
Reading Power Reading Power
[MHz] | [dB] | [dBm] | [dB] [dB] | [dBi] | [dBm] | [dBm] | [dBm] | [dB] [dB] | [dBi] | [dBm] | [dBm]
5190 1.04 -6.17 2.90 10.13 -2.90 7.90 5.00 -6.29 2.90 10.16 -2.90 7.81 4.91
5230 1.04 -5.81 2.90 10.13 -2.90 8.26 5.36 -6.15 2.90 10.16 -2.90 7.95 5.05
5270 1.04 -6.19 2.90 10.14 -2.90 7.89 4.99 -6.22 2.90 10.16 -2.90 7.88 4.98
5310 1.04 -6.40 2.90 10.14 -2.90 7.68 4.78 -6.66 2.90 10.16 -2.90 7.44 4.54
5510 1.04 -5.93 2.90 10.14 -2.90 8.15 5.25 -6.49 2.90 10.17 -2.90 7.62 4.72
5550 1.04 -5.56 2.90 10.15 -2.90 8.53 5.63 -6.25 2.90 10.17 -2.90 7.86 4.96
5670 1.04 -5.68 2.90 10.16 -2.90 8.42 5.52 -6.11 2.90 10.17 -2.90 8.00 5.10
5710 1.04 -5.78 2.90 10.12 -2.90 8.28 5.38 -6.40 2.90 10.12 -2.90 7.66 4.76
5755 1.04 -5.63 2.90 10.16 -2.90 8.47 5.57 -6.11 2.90 10.17 -2.90 8.00 5.10
5795 1.04 -5.76 2.90 10.16 -2.90 8.34 5.44 -6.08 2.90 10.16 -2.90 8.02 5.12

Sample Calculation:

Conducted Power Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

e.i.r.p. Result = Conducted Power Result + Antenna Gain

Conducted Power Limit (5250 MHz-5350 MHz, 5470 MHz-5725 MHz) = 250 mW or (11 + 10logB) dBm, whichever is lower

Conducted Power Limit (5725 MHz-5850 MHz) = IW

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124




Test report No. : 12804674H-C-R2
Page : 55 of 152

Issued date : November 28, 2019
FCCID : HYQDNNS097

Maximum Conducted Output Power

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date August 11,2019 September 2, 2019 November 15,2019
Temperature / Humidity 24 deg. C/ 65 % RH 24 deg. C/ 63 % RH 24 deg. C/40 % RH
Engineer Yuta Moriya Takumi Shimada Yuta Moriya
Mode Tx 11ac-80
Antenna 1+2 Applied limit: 15.407, mobile and portable client device
Tested 26 dB 99% Conducted power e.Lr.p.
Frequency [ EBW [ OBW Antenna Result | Limit | Margin Antenna Result | Limit | Margin
(B for FCO) | (B for IC) 1 2 Sum 1 2 Sum
[MHz] | [MHz] | [MHz] | [mW] | [mW] | [mW] | [dBm] | [dBm] | [dB] | mW] | [mW] | [mW] | [dBm] | [dBm] | [dB]
5210(- 75.871 538 5.41 10.79 10.33 23.97 13.64 2.76 2.77 5.53 7.43 29.971 2254
5290(80.816 75.732 543 5.00 10.43 10.18 23.97 13.79 2.79 2.56 5.35 7.28 29.971 22.69
5530(80.961 75.743 5.52 5.01 10.53 10.23 23.97 13.74 2.83 2.57 5.40 7.33 29.971 22.64
5610(81.182 75.744 5.89 5.38 11.27 10.52 23.97 13.45 3.02 2.76 5.78 7.62 29.971 2235
5690(81.301 76.120 5.64 5.14 10.78 10.32 23.97 13.65 2.89 2.64 5.53 7.42 29.971 22.55
5775(- 75.937 5.90 5.26 11.16 10.48 30.00f 19.52 3.03 2.70 5.72 7.58 36.00] 28.42
Antenna 1 Antenna
Tested Duty Power | Cable | Atten. | Antenna Result Power | Cable | Atten. | Antenna Result
Frequency | Factor | Meter Loss Loss Gain Cond. | eirp. | Meter Loss Loss Gain Cond. | eirp.
Reading Power Reading Power
[MHz] | [dB] | [dBm] | [dB] | [dB] | [dBi] | [dBm] | [dBm] | [dBm] | [dB] | [dB] | [dBi] | [dBm] | [dBm]
5210 1.79 -7.51 2.90 10.13 -2.90 7.31 4.41 -7.52 2.90 10.16 -2.90 7.33 4.43
5290 1.79 -7.48 2.90 10.14 -2.90 7.35 4.45 -7.86 2.90 10.16 -2.90 6.99 4.09
5530 1.79 -7.41 2.90 10.14 -2.90 7.42 4.52 -7.86 2.90 10.17 -2.90 7.00 4.10
5610 1.79 -7.15 2.90 10.16 -2.90 7.70 4.80 -7.55 2.90 10.17 -2.90 7.31 4.41
5690 1.79 -7.30 2.90 10.12 -2.90 7.51 4.61 -7.70 2.90 10.12 -2.90 7.11 4.21
5775 1.79 -7.14 2.90 10.16 -2.90 7.71 4.81 -7.64 2.90 10.16 -2.90 7.21 4.31

Sample Calculation:

Conducted Power Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

e.i.r.p. Result = Conducted Power Result + Antenna Gain

Conducted Power Limit (5250 MHz-5350 MHz, 5470 MHz-5725 MHz) = 250 mW or (11 + 10logB) dBm, whichever is lower

Conducted Power Limit (5725 MHz-5850 MHz) = IW

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Maximum Conducted OQutput Power
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date July 30, 2019
Temperature / Humidity 23 deg. C/62 % RH
Engineer Junki Nagatomi
Mode Tx 11a
5180 MHz  Antl On time
Mode Rate [At1]Reading | [AT2]Reading Duty Burst Remarks
(timed average) | (timed average) factor power
Mbps [dBm] [dBm] [dB] [dBm]
Ila 6 -14.93 0.00 -14.93
9 -14.89 0.00 -14.89
12 -14.86 0.00 -14.86
18 -14.70 0.00 -14.70
24 -14.72 0.00 -14.72
36 -14.60 0.00 -14.60
48 -14.46 -14.51 0.00 -14.46 *1Tx
54 -14.50 0.00 -14.50

* Worst rate
Sample Calculation:

All comparison were carried out on same frequency and measurement factors.

Burst power = Reading (timed average) + Duty factor

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124



Test report No.

Page
Issued date
FCCID

: 12804674H-C-R2

: 57 of 152
: November 28, 2019
: HYQDNNS097

Report No.
Test place

Date

Temperature / Humidity

Maximum Conducted Output Power

12804674H

Ise EMC Lab. No.6 Measurement Room
July 30, 2019

23 deg. C/ 62 % RH

Engineer Junki Nagatomi
Mode Tx 11n-20
5180 MHz
Mode | MCS Reading (timed average) Burst power Remarks
Number Antenna Antenna
1 2 1 2 1+2 1+2 1 2 1+2
[dBm] | [dBm] | [mW] | [mW] | [mW] | [dBm] | [dBm] | [dBm] | [dBm]

11n-20 0 -15.80 - - - - -
1 -15.66 - - - - -
2 -14.45 - - - - -
3 -14.40| -15.15]- - - - - *1TX
4 -14.82 - - - - -
5 -14.79 - - - - -
6 -14.68 - - - - -
7 -14.60 - - - - -
8 -14.73 -14.90 0.03 0.03 0.07| -11.80{- - -11.80
9 -14.75( -15.01 0.03 0.03 0.07| -11.87|- - -11.87
10 -14.62 -14.85 0.03 0.03 0.07| -11.72f- - -11.72
11 -14.43( -14.84 0.04 0.03 0.07| -11.62|- - -11.62
12 -14.78( -15.04 0.03 0.03 0.06] -11.90|- - -11.90
13 -14.56( -14.93 0.03 0.03 0.07| -11.73|- - -11.73
14 -14.60( -14.86 0.03 0.03 0.07| -11.72|- - -11.72
15 -14.42( -14.77 0.04 0.03 0.07| -11.58|- - -11.58) *2 TX

* Worst rate

Sample Calculation:

Burst power = Reading (timed average)

All comparison were carried out on same frequency and measurement factors.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
:+81 596 24 8124

Facsimile
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Maximum Conducted Output Power
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date July 30, 2019 July 30, 2019
Temperature / Humidity 23 deg. C/62 % RH 23 deg. C/ 62 % RH
Engineer Junki Nagatomi Junki Nagatomi
Mode Tx 11ac-20
5180 MHz
Mode | MCS Reading (timed average) Burst |Remarks
Number Antenna Antenna Sum power
1 2 1 2
[dBm] | [dBm] | [mW] | [mW] | [mW] | [dBm] | [dBm]
11ac-20 0 -14.88 - - - - -
1 -14.57 - - - - -
2 -14.55 - - - - -
SISO 3 -14.45 - - - - -
4 -14.32 | -15.05 - - - - - *1Tx
5 -14.71 - - - - -
6 -14.7 - - - - -
7 -14.68 - - - - -
8 -15.77 - - - - -
0 -14.41] -1491 0.04 0.03 0.07] -11.64| -11.64
1 -14.70| -14.64 0.03 0.03 0.07] -11.66] -11.66
2 -14.71| -14.84 0.03 0.03 0.07( -11.76] -11.76
3 -14.76| -14.85 0.03 0.03 0.07] -11.79] -11.79
MIMO 4 -14.85| -14.89 0.03 0.03 0.07] -11.86] -11.86
5 -14.721 -15.08 0.03 0.03 0.06] -11.89| -11.89
6 -14.66| -14.81 0.03 0.03 0.07] -11.72| -11.72
7 -14.42| -14.88 0.04 0.03 0.07( -11.63| -11.63| *2Tx
8 -15.49| -15.72 0.03 0.03 0.06] -12.59| -12.59

* Worst rate

Sample Calculation:

Burst power = Reading (timed average)

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Maximum Conducted OQutput Power
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date July 30, 2019
Temperature / Humidity 23 deg. C/62 % RH
Engineer Junki Nagatomi
Mode Tx 11n-40
5190 MHz
Mode | MCS Reading (timed average) Burst power Remarks
Number Antenna Antenna
1 2 1 2 1+2 1+2 1 2 1+2
[dBm] | [dBm] | [mW] | [mW] | [mW] | [dBm] | [dBm] | [dBm] | [dBm]
11n-40 0 -14.66 - - - -14.66 0.00
1 -14.63 - - - -14.63 0.00
2 -14.59 - - - -14.59 0.00
3 -14.42 - - - -14.42 0.00
4 -14.34( -15.13]- - - -14.34] -15.13 *1Tx
5 -14.74 - - - -14.74 0.00
6 -14.65 - - - -14.65 0.00
7 -14.75 - - - -14.75 0.00
8 -15.11f -15.48 0.03 0.03 0.06] -12.28|- - -12.28
9 -14.61 -14.63 0.03 0.03 0.07] -11.61}- - -11.61
10 -14.52 -14.80 0.04 0.03 0.07| -11.65(- - -11.65
11 -14.41| -14.91 0.04 0.03 0.07] -11.64|- - -11.64
12 -14.41( -15.01 0.04 0.03 0.07|] -11.69(- - -11.69
13 -14.79 -14.59 0.03 0.03 0.07| -11.68|- - -11.68
14 -14.48( -14.76 0.04 0.03 0.07| -11.61(- - -11.61| *2 Tx
15 -14.36( -14.92 0.04 0.03 0.07] -11.62|- - -11.62

* Worst rate
Sample Calculation:

Burst power = Reading (timed average) + Duty factor

All comparison were carried out on same frequency and measurement factors.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Maximum Conducted Output Power
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date July 30, 2019
Temperature / Humidity 23 deg. C/62 % RH
Engineer Junki Nagatomi
Mode Tx 11ac-40
5190 MHz
Mode | MCS Reading (timed average) Burst |Remarks
Number Antenna Antenna Sum power
1 2 1 2
[dBm] | [dBm] | [mW] | [mW] | [mW] | [dBm] | [dBm]
11ac-40 0 -14.78 - - - - -
1 -15.28 - - - - -
2 -15.27 - - - - -
SISO 3 -15.00 - - - - -
4 -14.91 - - - - -
5 -14.83 - - - - -
6 -14.77 - - - - -
7 -14.71 | -15.35 - - - - - *1Tx
8 -14.82 - - - - -
9 -14.82 - - - - -
0 -14.78| -15.03 0.03 0.03 0.06] -11.89| -11.89
1 -14.79| -14.82 0.03 0.03 0.07( -11.79| -11.79] *2Tx
2 -15.14| -14.89 0.03 0.03 0.06] -12.00| -12.00
3 -14.99| -15.24 0.03 0.03 0.06] -12.10] -12.10
MIMO 4 -14.79| -14.94 0.03 0.03 0.07] -11.85] -11.85
5 -15.01| -14.80 0.03 0.03 0.06( -11.89| -11.89
6 -15.12| -15.13 0.03 0.03 0.06 -12.11] -12.11
7 -14.87| -15.07 0.03 0.03 0.06 -11.96] -11.96
8 -15.00| -14.99 0.03 0.03 0.06] -11.98| -11.98
9 -14.79] -15.01 0.03 0.03 0.06] -11.89| -11.89

* Worst rate

Sample Calculation:

Burst power = Reading (timed average) + Duty factor

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
1481596 24 8124

Facsimile
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Maximum Conducted Output Power
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date July 30, 2019
Temperature / Humidity 23 deg. C/62 % RH
Engineer Junki Nagatomi
Mode Tx 11ac-80
5210 MHz
Mode | MCS Reading (timed average) Burst |Remarks
Number Antenna Antenna Sum power
1 2 1 2
[dBm] | [dBm] | [mW] | [mW] | [mW] | [dBm] | [dBm]
11ac-80 0 -15.86 - - - - -
1 -16.00 - - - - -
2 -15.87 - - - - -
SISO 3 -16.14 - - - - -
4 -15.86 - - - - -
5 -15.83 - - - - -
6 -15.85 - - - - -
7 -15.80 - - - - -
8 -15.65 | -16.13 - - - - - *1Tx
9 -15.73 - - - - -
0 -15.86| -15.70 0.03 0.03 0.05( -12.77| -12.77
1 -15.61| -15.56 0.03 0.03 0.06 -12.57| -12.57| *2Tx
2 -15.84| -15.54 0.03 0.03 0.05] -12.68| -12.68
3 -15.86] -15.82 0.03 0.03 0.05] -12.83| -12.83
MIMO 4 -16.02| -15.78 0.03 0.03 0.05] -12.89| -12.89
5 -16.07| -15.58 0.02 0.03 0.05 -12.81| -12.81
6 -15.96] -15.58 0.03 0.03 0.05 -12.76] -12.76
7 -15.98| -15.70 0.03 0.03 0.05( -12.83| -12.83
8 -15.98| -15.63 0.03 0.03 0.05] -12.79] -12.79
9 -15.85] -16.02 0.03 0.03 0.05] -12.92| -12.92

* Worst rate
Sample Calculation:

Burst power = Reading (timed average) + Duty factor

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Average Output Power
(Reference data for RF Exposure)

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 3, 2019 September 17, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 64 % RH 24 deg. C/53 % RH 24 deg. C/40 % RH
Engineer Takumi Shimada Yuta Moriya Yuta Moriya
Mode Tx 1la
Antennal SISO  6Mbps
Tested Power | Cable | Atten. Result Duty Result
Frequency | Meter | Loss | Loss | (Timed average) | factor | (Burst power average)
Reading
[MHz] | [dBm] | [dB] | [dB] |[dBm]| [mW] | [dB] | [dBm] [mW]
5180 -3.48 2.90f 10.13 9.55 9.02 0.28 9.83 9.62
5220 -3.04 2.90( 10.13 9.99 9.98 0.28 10.27 10.64
5240 -2.90 2.90( 10.13[ 10.13 10.30 0.28 10.41 10.99
5260 -3.08 2.90( 10.14 9.96 991 0.28 10.24 10.57
5300 -3.47 2.90] 10.14 9.57 9.06 0.28 9.85 9.66
5320 -3.52 2.90( 10.14 9.52 8.95 0.28 9.80 9.55
5500 -3.60 2.90( 10.14 9.44 8.79 0.28 9.72 9.38
5580 -2.84 2.90( 10.15( 10.21 10.50 0.28 10.49 11.19
5700 -3.05 2.90] 10.16] 10.01 10.02 0.28 10.29 10.69
5720 -2.94 2.90] 10.12] 10.08 10.19 0.28 10.36 10.86
5745 -2.78 2901 10.16f 10.28 10.67 0.28 10.56 11.38
5785 -2.88 2.90( 10.16f 10.18 10.42 0.28 10.46 11.12
5825 -3.13 2.90] 10.16 9.93 9.84 0.28 10.21 10.50

Sample Calculation:
Result (Timed average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
Result (Burst power average) = Time average + Duty factor

The average output power was measured with the lowest order modulation and
lowest data rate configuration in each IEEE 802.11 mode based on KDB 248227 D01.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
:+81 596 24 8124

Facsimile
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Average Output Power

(Reference data for RF Exposure)

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 3, 2019 September 17, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 64 % RH 24 deg. C/53 % RH 24 deg. C/40 % RH
Engineer Takumi Shimada Yuta Moriya Yuta Moriya
Mode Tx 11n-20
Antennal SISO MCS0
Tested Power | Cable | Atten. Result Duty Result
Frequency | Meter | Loss | Loss | (Timed average) | factor | (Burst power average)
Reading
[MHz] | [dBm] | [dB] | [dB] | [dBm]| [mW] | [dB] | [dBm] [mW]
5180 -3.51 2.90| 10.13 9.52 8.95 0.29 9.81 9.57
5220 -3.12 2.90f 10.13 9.91 9.79 0.29 10.20 10.47
5240 -3.06 2.90f 10.13 9.97 9.93 0.29 10.26 10.62
5260 -3.08 2.90( 10.14 9.96 9.91 0.29 10.25 10.59
5300 -3.45 2901 10.14 9.59 9.10 0.29 9.88 9.73
5320 -3.53 290 10.14 9.51 8.93 0.29 9.80 9.55
5500 -3.51 2.90( 10.14 9.53 8.97 0.29 9.82 9.59
5580 -2.79 2901 10.15 10.26 10.62 0.29 10.55 11.35
5700 -3.04 2901 10.16] 10.02 10.05 0.29 10.31 10.74
5720 -3.06 290 10.12 9.96 9.91 0.29 10.25 10.59
5745 -2.82 2.90| 10.16] 10.24 10.57 0.29 10.53 11.30
5785 -2.78 2.90| 10.16f 10.28 10.67 0.29 10.57 11.40
5825 -3.01 2.90] 10.16] 10.05 10.12 0.29 10.34 10.81

Sample Calculation:

Result (Timed average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

Result (Burst power average) = Time average + Duty factor

MIMO MCS0

Antenna 1 Antenna 2 Antenna 1+2
Tested Duty Power | Cable | Atten. | Result | Power | Cable | Atten. | Result Result (Burst average)
Frequency | Factor | Meter | Loss Loss | (Burst | Meter Loss Loss (Burst Antenna Sum
Reading average)| Reading average) 1 2 1+2
[MHz] [dB] [dBm] | [dB] [dB] [ [dBm] | [dBm] [dB] [dB] [dBm] | [mW] [mW] [mW] | [dBm]
5180 0.3 -3.36 2.90( 10.13 9.97 -3.65 2.90 10.16 9.71 9.93 9.35 19.29 12.85
5220 0.3 -3.09 290 10.13[ 10.24 -3.35 2.90 10.16( 10.01 10.57 10.02 20.59 13.14
5240 0.3 -2.97 290 10.13[ 10.36 -3.30 2.90 10.16( 10.06 10.86 10.14 21.00 13.22
5260 0.3 -3.05 2.90| 10.14] 10.29 -3.33 2.90 10.16] 10.03 10.69 10.07 20.76 13.17
5300 0.3 -3.39 2.90( 10.14 9.95 -3.57 2.90 10.16 9.79 9.89 9.53 19.41 12.88
5320 0.3 -3.48 2.90| 10.14 9.86 -3.68 2.90 10.16 9.68 9.68 9.29 18.97 12.78
5500 0.3 -3.48 2.90| 10.14 9.86 -3.86 2.90 10.17 9.51 9.68 8.93 18.62 12.70
5580 0.3 -2.91 2.90| 10.15] 10.44 -3.23 2.90 10.17] 10.14 11.07 10.33 21.39 13.30
5700 0.3 -3.08 2.90| 10.16] 10.28 -3.44 2.90 10.17 9.93 10.67 9.84 20.51 13.12
5720 0.3 -3.00 2.90] 10.12] 10.32 -3.13 2.90 10.12] 10.19 10.76 10.45 21.21 13.27
5745 0.3 -2.94 290 10.16( 10.42 -3.36 2.90 10.17| 10.01 11.02 10.02 21.04 13.23
5785 0.3 -2.88 290 10.16[ 10.48 -3.41 2.90 10.17 9.96 11.17 9.91 21.08 13.24
5825 0.3 -3.18 290 10.16[ 10.18 -3.63 2.90 10.16 9.73 10.42 9.40 19.82 12.97

Sample Calculation:

Result (Burst poer average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty factor

The average output power was measured with the lowest order modulation and
lowest data rate configuration in each IEEE 802.11 mode based on KDB 248227 D01.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Average Output Power
(Reference data for RF Exposure)

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 3, 2019 September 17, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 64 % RH 24 deg. C/53 % RH 24 deg. C/40 % RH
Engineer Takumi Shimada Yuta Moriya Yuta Moriya
Mode Tx 11ac-20
Antennal SISO MCS0
Tested Power | Cable | Atten. Result Duty Result
Frequency | Meter | Loss | Loss | (Timed average) | factor | (Burst power average)
Reading
[MHz] | [dBm] | [dB] | [dB] | [dBm]| [mW] | [dB] | [dBm] [mW]
5180 -3.56 2.90| 10.13 9.47 8.85 0.29 9.76 9.46
5220 -3.26 2.90f 10.13 9.77 9.48 0.29 10.06 10.14
5240 -3.07 2.90f 10.13 9.96 9.91 0.29 10.25 10.59
5260 -3.13 2.90( 10.14 991 9.79 0.29 10.20 10.47
5300 -3.44 2901 10.14 9.60 9.12 0.29 9.89 9.75
5320 -3.45 290 10.14 9.59 9.10 0.29 9.88 9.73
5500 -3.51 2.90( 10.14 9.53 8.97 0.29 9.82 9.59
5580 -2.93 2.90( 10.15( 10.12 10.28 0.29 10.41 10.99
5700 -3.05 2901 10.16] 10.01 10.02 0.29 10.30 10.72
5720 -3.15 2901 10.12 9.87 9.71 0.29 10.16 10.38
5745 -2.92 2.90| 10.16f 10.14 10.33 0.29 10.43 11.04
5785 -2.88 2.90| 10.16f 10.18 10.42 0.29 10.47 11.14
5825 -3.08 2901 10.16 9.98 9.95 0.29 10.27 10.64

Sample Calculation:
Result (Timed average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
Result (Burst power average) = Time average + Duty factor

MIMO MCS0
Antenna 1 Antenna 2 Antenna 1+2
Tested Duty Power | Cable | Atten. | Result | Power | Cable | Atten. | Result Result (Burst power average)
Frequency | Factor Meter | Loss Loss | (Burst [ Meter Loss Loss (Burst Antenna Sum
Reading average)| Reading average) 1 2 1+2
[MHZz] [dB] [dBm] [ [dB] [dB] | [dBm] | [dBm] [dB] [dB] [dBm] | [mW] [mW] [mW] | [dBm]
5180 0.3 -3.39 290 10.13 9.94 -3.61 2.90 10.16 9.75 9.86 9.44 19.30 12.86
5220 0.3 -2.96 2901 10.13] 10.37 -3.35 2.90 10.16] 10.01 10.89 10.02 20.91 13.20
5240 0.3 -2.91 2901 10.13] 10.42 -3.19 2.90 10.16] 10.17 11.02 10.40 21.41 13.31
5260 0.3 -3.01 2.90] 10.14] 10.33 -3.35 2.90 10.16] 10.01 10.79 10.02 20.81 13.18
5300 0.3 -3.31 2.90] 10.14] 10.03 -3.61 2.90 10.16 9.75 10.07 9.44 19.51 12.90
5320 0.3 -3.48 290 10.14 9.86 -3.70 2.90 10.16 9.66 9.68 9.25 18.93 12.77
5500 0.3 -3.56 290 10.14 9.78 -3.94 2.90 10.17 9.43 9.51 8.77 18.28 12.62
5580 0.3 -2.82 2.90] 10.15] 10.53 -3.36 2.90 10.17] 10.01 11.30 10.02 21.32 13.29
5700 0.3 -3.02 290 10.16] 10.34 -3.39 2.90 10.17 9.98 10.81 9.95 20.77 13.17
5720 0.3 -2.91 2901 10.12] 10.41 -3.42 2.90 10.12 9.90 10.99 9.77 20.76 13.17
5745 0.3 -2.71 2901 10.16] 10.59 -3.38 2.90 10.17 9.99 11.46 9.98 21.43 13.31
5785 0.3 -2.86 2901 10.16] 10.50 -3.47 2.90 10.17 9.90 11.22 9.77 20.99 13.22
5825 0.3 -3.09 2901 10.16] 10.27 -3.57 2.90 10.16 9.79 10.64 9.53 20.17 13.05

Sample Calculation:
Result (Burst power average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty factor

The average output power was measured with the lowest order modulation and
lowest data rate configuration in each IEEE 802.11 mode based on KDB 248227 D01.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Average Output Power

(Reference data for RF Exposure)

November 15, 2019
24 deg. C/40 % RH
Yuta Moriya

Report No. 12804674H

Test place Ise EMC Lab. No.6 Measurement Room

Date September 3, 2019 September 17, 2019

Temperature / Humidity 24 deg. C/ 64 % RH 24 deg. C/53 % RH

Engineer Takumi Shimada Yuta Moriya

Mode Tx 11n-40

Antennal SISO MCS0
Tested Power | Cable | Atten. Result Duty Result
Frequency | Meter | Loss | Loss | (Timed average) | factor | (Burst power average)
Reading

[MHz] | [dBm] | [dB] | [dB] | [dBm]| [mW] | [dB] [dBm] [mW]
5190 -5.71 2901 10.13 7.32 5.40 0.58 7.90 6.17
5230 -5.70 2901 10.13 7.33 5.41 0.58 7.91 6.18
5270 -5.70 2.90] 10.14 7.34 5.42 0.58 7.92 6.19
5310 -5.69 2.90( 10.14 7.35 5.43 0.58 7.93 6.21
5510 -5.62 2.90( 10.14 7.42 5.52 0.58 8.00 6.31
5550 -5.46 290 10.15 7.59 5.74 0.58 8.17 6.56
5670 -5.25 2.90( 10.16 7.81 6.04 0.58 8.39 6.90
5710 -5.28 290 10.12 7.74 5.94 0.58 8.32 6.79
5755 -5.21 2.90( 10.16 7.85 6.10 0.58 8.43 6.97
5795 -5.33 2.90] 10.16 7.73 5.93 0.58 8.31 6.78

Sample Calculation:

Result (Timed average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

Result (Burst power average) = Time average + Duty factor

MIMO MCSO0
Antenna 1 Antenna 2 Antenna 1+2
Tested Duty Power | Cable | Atten. | Result | Power | Cable | Atten. | Result Result (Burst power average)
Frequency | Factor Meter | Loss Loss | (Burst [ Meter Loss Loss (Burst Antenna Sum
Reading average)| Reading average) 1 2 1+2
[MHz] [dB] [dBm] [dB] [dB] | [dBm] | [dBm] [dB] [dB] [dBm] | [mW] [mW] [mW] | [dBm]
5190 0.59 -5.86 290 10.13 7.76 -5.93 2.90 10.16 7.72 5.97 5.92 11.89 10.75
5230 0.59 -5.49 290 10.13 8.13 -5.58 2.90 10.16 8.07 6.50 6.41 12.91 11.11
5270 0.59 -5.69 290 10.14 7.94 -5.76 2.90 10.16 7.89 6.22 6.15 12.37 10.93
5310 0.59 -6.17 290 10.14 7.46 -6.28 2.90 10.16 7.37 5.57 5.46 11.03 10.43
5510 0.59 -5.70 290 10.14 7.93 -6.21 2.90 10.17 7.45 6.21 5.56 11.77 10.71
5550 0.59 -5.20 2901 10.15 8.44 -5.87 2.90 10.17 7.79 6.98 6.01 12.99 11.14
5670 0.59 -5.25 2901 10.16 8.40 -5.94 2.90 10.17 7.72 6.92 5.92 12.83 11.08
5710 0.59 -5.23 2901 10.12 8.38 -5.717 2.90 10.12 7.84 6.89 6.08 12.97 11.13
5755 0.59 -5.24 2901 10.16 8.41 -5.64 2.90 10.17 8.02 6.93 6.34 13.27 11.23
5795 0.59 -5.31 2901 10.16 8.34 -5.83 2.90 10.16 7.82 6.82 6.05 12.88 11.10

Sample Calculation:

Result (Burst power average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty factor

The average output power was measured with the lowest order modulation and

lowest data rate configuration in each IEEE 802.11 mode based on KDB 248227 D01.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Average OQutput Power
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Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 3, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 64 % RH 24 deg. C /40 % RH
Engineer Takumi Shimada Yuta Moriya
Mode Tx 11ac-40
Antennal SISO MCS0
Tested Power | Cable | Atten. Result Duty Result
Frequency | Meter Loss Loss | (Timed average) | factor | (Burst power average)
Reading
[MHz] [dBm] [dB] [dB] | [dBm] | [mW] [dB] [dBm] [mW]
5190 -5.87 2.90( 10.13 7.16 5.20 0.58 7.74 5.94
5230 -5.56 2.90( 10.13 7.47 5.58 0.58 8.05 6.38
5270 -5.64 2.90( 10.14 7.40 5.50 0.58 7.98 6.28
5310 -5.98 2,90 10.14 7.06 5.08 0.58 7.64 5.81
5510 -5.65 2.90( 10.14 7.39 5.48 0.58 7.97 6.27
5550 -5.14 2901 10.15 7.91 6.18 0.58 8.49 7.06
5670 -5.44 2.90] 10.16 7.62 5.78 0.58 8.20 6.61
5710 -5.18 2.90( 10.12 7.84 6.08 0.58 8.42 6.95
5755 -5.23 2901 10.16 7.83 6.07 0.58 8.41 6.93
5795 -5.45 2.90[ 10.16 7.61 5.77 0.58 8.19 6.59
Sample Calculation:
Result (Timed average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
Result (Burst power average) = Time average + Duty factor
MIMO MCS0
Antenna 1 Antenna 2 Antenna 1+2
Tested Duty Power | Cable | Atten. | Result | Power | Cable | Atten. | Result Result (Burst power average)
Frequency | Factor Meter | Loss Loss | (Burst [ Meter Loss Loss (Burst Antenna Sum
Reading average) | Reading average) 1 2 1+2
[MHz] [dB] [dBm] [dB] [dB] | [dBm] | [dBm] [dB] [dB] [dBm] | [mW] [mW] [mW] | [dBm]
5190 0.59 -5.78 2.90] 10.13 7.84 -5.96 2.90 10.16 7.69 6.08 5.87 11.96 10.78
5230 0.59 -5.41 2.90| 10.13 8.21 -5.70 2.90 10.16 7.95 6.62 6.24 12.86 11.09
5270 0.59 -5.68 290 10.14 7.95 -6.01 2.90 10.16 7.64 6.24 5.81 12.04 10.81
5310 0.59 -5.94 2.90( 10.14 7.69 -6.29 2.90 10.16 7.36 5.87 5.45 11.32 10.54
5510 0.59 -5.43 2.90( 10.14 8.20 -6.12 2.90 10.17 7.54 6.61 5.68 12.28 10.89
5550 0.59 -5.17 2.90| 10.15 8.47 -5.73 2.90 10.17 7.93 7.03 6.21 13.24 11.22
5670 0.59 -5.16 2.90| 10.16 8.49 -5.80 2.90 10.17 7.86 7.06 6.11 13.17 11.20
5710 0.59 -5.22 2.90] 10.12 8.39 -5.95 2.90 10.12 7.66 6.90 5.83 12.74 11.05
5755 0.59 -5.28 2.90| 10.16 8.37 -5.55 2.90 10.17 8.11 6.87 6.47 13.34 11.25
5795 0.59 -5.34 2.90( 10.16 8.31 -5.61 2.90 10.16 8.04 6.78 6.37 13.14 11.19

Sample Calculation:
Result (Burst power average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty factor

The average output power was measured with the lowest order modulation and

lowest data rate configuration in each IEEE 802.11 mode based on KDB 248227 D01.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124




Test report No.

: 12804674H-C-R2

Page : 67 of 152
Issued date : November 28, 2019
FCCID : HYQDNNS097
Average Qutput Power
(Reference data for RF Exposure)
Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 3, 2019 November 15, 2019
Temperature / Humidity 24 deg. C/ 64 % RH 24 deg. C /40 % RH
Engineer Takumi Shimada Yuta Moriya
Mode Tx 11ac-80
Antennal SISO MCS0
Tested | Power | Cable | Atten. Result Duty Result
Frequency | Meter | Loss | Loss | (Timed average) | factor | (Burst power average)
Reading
[MHz] [dBm] | [dB] [dB] | [dBm] | [mW] [dB] [dBm] [mW]
5210 -6.99 2.90| 10.13 6.04 4.02 1.11 7.15 5.19
5290 -7.05 2.90| 10.14 5.99 3.97 1.11 7.10 5.13
5530 -6.85 2.90| 10.14 6.19 4.16 1.11 7.30 5.37
5610 -6.48 2,90 10.16 6.58 4.55 1.11 7.69 5.87
5690 -6.89 2.90| 10.12 6.13 4.10 1.11 7.24 5.30
5775 -6.68 2.90( 10.16 6.38 4.35 1.11 7.49 5.61
Sample Calculation:
Result (Timed average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
Result (Burst power average) = Time average + Duty factor
MIMO MCS0
Antenna 1 Antenna 2 Antenna 1+2
Tested Duty Power | Cable | Atten. | Result | Power | Cable | Atten. | Result Result (Burst power average)
Frequency | Factor Meter | Loss Loss | (Burst | Meter Loss Loss (Burst Antenna Sum
Reading average)| Reading average) 1 2 1+2
[MHz] [dB] [dBm] | [dB] [dB] | [dBm] | [dBm] [dB] [dB] [dBm] | [mW] [mW] [mW] | [dBm]
5210 1.11 -6.84 2.90| 10.13 7.30 -6.85 2.90 10.16 7.32 5.37 5.40 10.77 10.32
5290 1.11 -6.91 2.90( 10.14 7.24 -7.22 2.90 10.16 6.95 5.30 4.95 10.25 10.11
5530 1.11 -6.92 2.90( 10.14 7.23 -7.17 2.90 10.17 7.01 5.28 5.02 10.31 10.13
5610 1.11 -6.47 2.90| 10.16 7.70 -6.88 2.90 10.17 7.30 5.89 5.37 11.26 10.51
5690 1.11 -6.94 2.90| 10.12 7.19 -6.66 2.90 10.12 7.47 5.24 5.58 10.82 10.34
5775 1.11 -6.63 2.90| 10.16 7.54 -6.92 2.90 10.16 7.25 5.68 5.31 10.98 10.41

Samp le Calculation:
Result (Burst power average) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty factor

The average output power was measured with the lowest order modulation and

lowest data rate configuration in each IEEE 802.11 mode based on KDB 248227 D01.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124




Test report No. : 12804674H-C-R2

Page : 68 of 152
Issued date : November 28, 2019
FCCID : HYQDNNS097

Burst rate confirmation

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 4, 2019
Temperature / Humidity 22 deg. C/60 % RH
Engineer Takumi Shimada
Mode Tx
11a 48 Mbps Antenna 1
Tx on / (Tx on + Tx off) = 0.674
Tx on / (Tx on + Tx off) * 100 = 67.4 %
Duty factor =10 * log (0.297 / 0.2001) = 1.72 dB
¥ Agilent R T
a Mkr2 297 ps
Ref 18 dBm Atten 20 dB 1.34 dB
#Peak |
Log
10
B/ I
[l kil \ il I Fr
|
-
LaAv l il i
51 52 i AL [ B
Center 5.130 000 GHz Span B Hz
Res BH 8 MHz #VBH 50 MHz Sweep 500 ps (8192 pts)
Marker Trace Type X Axis Anplitude
1R [€)] Time 173.6 pe -67.88 dBm
1la [€)] Time 288.1 ps -0.98 dB
2R [€) Tine 173.6 pe ~67.88 dBm
28 3 Time 297 ps 1.34 dB

11n-20 MCS 15 MIMO Antenna 1

Tx on / (Tx on + Tx off) = 0.639
Tx on /(Tx on + Tx off) * 100 = 63.9 %
Duty factor =10 * log (0.2682 / 0.1715) = 1.94 dB
4 Agilent R T
a Mkr2  268.2 ps
R;F }(0 dBm Atten 20 dB 1.36 dB
#Pea
shesk [ — ] I I
18
dB/ i !
I L L K
1 - 1
R
LaRAv L
I
51 52 ‘ ' [
Center 5.180 000 GHz Span 8 Hz
Res BH 8 MHz sYBH 50 MHz Sweep 480 ps (8192 pts)
Marker  Trace Type X Axis Amplitude
1R @ Tine 156.7 ps -78.57 dBn
1a @ Tine 1715 s 1.97 dB
2R 3y Time 156.7 ps -78.57 dBn
2a €3 Time 268.2 ps 1.36 dB

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Burst rate confirmation

Report No. 12804674H

Test place Ise EMC Lab. No.6 Measurement Room
Date September 4, 2019

Temperature / Humidity 22 deg. C/60 % RH

Engineer Takumi Shimada

Mode Tx

11ac-20 MCS 7 MIMO Antenna 1

Tx on / (Tx on + Tx off) = 0.645
Tx on / (Tx on + Tx off) * 100 = 64.5 %
Duty factor =10 * log (0.2723 / 0.1756) = 191 dB
¥ Agilent R T
aMkr2  272.3 ps
Ref 18 dBm Atten 20 dB 1.76 dB
ook [ ] I
Log -
16
dg/ :
| W
T T T
R
LgRv |
L |
st 52 I AAN T ]
Center 5.180 600 GHz Span @ Hz
es BH 8 MHz #/BH 56 MHz Sweep 580 ps (8192 pts)
Marker Trace Type X Axis Amplitude
1R (3 Time 194.9 ps -64.98 dBu
1o €} Tine 175.6 ps 2.82 dB
R €} Tine 194.9 ps -64.98 dBu
2a @ Tine 272.3 ps 1.78 dB
11n-40 MCS 14 MIMO Antenna 1
Tx on / (Tx on + Tx off) = 0.535
Tx on / (Tx on + Tx off) * 100 = 53.5 %
Duty factor =10 * log (0.2096 / 0.1121) = 2.72 dB
i Agilent R T
a Mkrl 1121 ps
Ref 18 dBm Atten 20 dB 1.38 dB
#Peak ‘ | ‘ I |
Lag
10 e
dB/
r| | 1 ]
1 I T
LgRv 1
il
51 s2 L A T [
Center 5.190 000 GHz Span @ Hz
Res BH 8 MHz #BH 58 MHz Sweep 440 ps (8192 pts)
Marker Trace Type H Axis Amplitude
1R (3> Tine 184.7 ps -72.34 dBn
1o (3> Tine 112.1 ps 1.38 dB
2R (3 Tine 184.7 ps -72.34 dEn
2a €} Tine 289.6 ps -8.27 dB

UL Japan, Inc.

Ise EMC Lab.
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Burst rate confirmation

Report No. 12804674H
Test place Ise EMC Lab. No.6 Measurement Room
Date September 4, 2019
Temperature / Humidity 22 deg. C/60 % RH
Engineer Takumi Shimada
Mode Tx
11ac-40 MCS 1 MIMO Antenna 1
Tx on / (Tx on + Tx off) = 0.786
Tx on / (Tx on + Tx off) * 100 = 78.6 %
Duty factor = 10 * log (0.4575/ 0.3598) = 1.04 dB
% Agient R T
a Mkrl  359.8 ps
Ref 18 dBm fitten 20 dB 4.68 dB

theak | | | | \ \ \ \

Log l
19 " .
dB/ "
1 L ' Ik
. i 1 —
!
1

LaAv
5159 ' "
Center 5.196 000 GHz Span @ Hz
Res BH 8 MHz #VBH 58 MHz Sweep 820 ps (8192 pts)
Marker  Trace Type X Axis Anplitude
1R 3 Tine 304.7 ps -68.87 cBim
s 3 Tine 359.8 ps 4.68 dB
2R 3 Tine 304.7 ps -68.87 dBm
28 3 Tine 457.5 ps 5.31 dB

11ac-80 MCS 1 MIMO Antenna 2

Tx on / (Tx on + Tx off) = 0.663
Tx on / (Tx on + Tx off) * 100 = 663 %
Duty factor =10 * log (0.2895 / 0.1919) = 1.79 dB
4 Agilent R T
a Mkr2 2895 ps
Ref 18 dBm Atten 20 dB 2.46 dB
1Peak | ‘ | |
Log
10
dB/
]
Lafiv
ikl
51 82 [t L
Center 5.210 606 GHz Span @ Hz
Res BH 8 MHz #VBH 50 MHz Sweep 500 ps (8192 pts)
Marker  Trace Type X s finplitude
1R ] Tine 141.3 ps 69,16 dBm
1o 3 Tine 1919 us .11 48
2R 3 Time 141.3 pe -69.18 dBm
28 3 Tine 269.5 s 2,46 dB
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Burst rate confirmation

SAR Power

Report No. 12804674H

Test place Ise EMC Lab. No.6 Measurement Room

Date September 4, 2019 October 26, 2019
Temperature / Humidity 22 deg. C/ 60 % RH 22 deg. C/54 % RH
Engineer Takumi Shimada Takafumi Noguchi
Mode Tx

11a 6 Mbps Antenna 1

Tx on /(Tx on + Tx off) = 0.937
Tx on / (Tx on + Tx off) * 100 = 93.7 %
Duty factor = 10 * log (1.53 / 1.434) = 0.28 dB
 Aglent R T
a Mkr2 153 ms
Ref 18 dBm Ftten 20 dB -8.27 dB
*Peak
Log i
18
dB/
L
LaFiv t 1t i
31 52
Center 5.180 908 GHz Span @ Hz
Res BH & MHz *VEH 58 MHz Sweep 2.551 ms (8192 pts)
Marker Trace Type X Axie Amplitude
1R @ Tine 576.6 pe -60.85 dBu
1s @ Ting 1.434 us 2,85 dB
" e Ting 576.6 ws 59,96 dBa
2 e Tine 153 ms 8.27 dB
11n-20 MCS 0 SISO Antenna 1 11n-20 MCS 0 MIMO Antenna 1
Tx on / (Tx on + Tx off) = 0.935 Tx on / (Tx on + Tx off) = 0.933
Tx on / (Tx on + Tx off) * 100 = 935 % Tx on / (Tx on + Tx off) * 100 = 93.3 %
Duty factor = 10 * log (1.437 /1.343) = 0.29 dB Duty factor = 10 * log (1.44 / 1.344) = 030 dB
x Agilent R T s Agilent R T
a Mkrl  1.343 ms & Mkrl 1344 ms
Ret 19 dBm Atten 20 dB -1.93 dB Ref 18 dBm Atten 20 dB 1.88 dB
Peak *Peak
Log
16
dB/
) 2R N "
W " o w
LgRy i { Lafv 1+ |
$1 82 51 52 |
Center 5.180 900 GH=z Span 0 Az Center 5.180 808 GHz Span @ Hz
Res B & Mz WBH 50 MHz Swesp 2,16 ms (8192 prs) | Res BH8 MHz WEH 58 HHz Sweep 2,551 ms (8192 pts)
- - Tr T i aplitu
Ma;':er ngﬁe TTvI:: 21‘:‘?\45 _:';g';‘gg: m;;“ <§§° ;.:: :sg;“ -:l.;ls‘dg:
1a 3 Tine 1.343 ns -1.93 dB 1a & Tina 1.344 as 1.88 d&
=R 3 Tine 516.9 ps 62.51 dBm <R b Tima 5695 us B4.55 din
2 e Tina 1.437 s 238 dB 2a @ Tina Ladws 116 d8
UL Japan, Inc.
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