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Reference: Abbreviations (Including words undescribed in thisreport)

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 Nationd Institute of Standards and Technology
Amp, AMP Amplifier NS No signa 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 PIM 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 Radioel ectriques QPSK Quadri-Phase Shift Keying
Cw 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, SA Spectrum Anayzer
EIRP, ei.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, er.p. Effective Radiated Power VBW Video BandWidth
EU European Union Vert. Vertical
EUT Equipment Under Test WLAN WirelessLAN
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
|EEE Institute of Electrical and Electronics Engineers
IF Intermediate Frequency
ILAC International Laboratory Accreditation Conference
ISED Innovation, Science and Economic Development Canada
1SO International Organization for Standardization
JAB Japan Accreditation Board
LAN Local AreaNetwork
LIMS Laboratory Information Management System
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SECTION 1: Customer infor mation

Company Name
Address
Telephone Number
Facsimile Number
Contact Person

KONICA MINOLTA, INC.

1, Sakura-machi, Hino-shi, Tokyo, Japan 191-8511
+81-42-589-8429

+81-42-589-8053

Y ukihiro Niekawa

The information provided from the customer is as follows;

- Applicant, Type of EUT, Model Number of EUT on the cover and other relevant pages

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

- SECTION 1: Customer information

- SECTION 2: Equipment under test (EUT) other than the Receipt Date

- SECTION 4: Operation of EUT 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 (EUT)

21 I dentification of EUT
Type : Wireless LAN SDIO module
Model Number : SX-SDMAN2
Serial Number : Refer to SECTION 4.2
Rating : DC33V,DC18V
Receipt Date : June 17, 2016, September 29, 2020 and February 8, 2022
Country of Mass-production : Japan
Condition : Production prototype
(Not for Sale: This sampleis equivalent to mass-produced items.)
Modification No Modification by the test 1ab.
2.2 Product Description

Model: SX-SDMANZ2 (referred to asthe EUT in this report) isaWireless LAN SDIO module.

Clock frequency(ies) in the system : 26 MHz
Radio Specification
Type of IEEE802.11b |IEEE802.11g |IEEE802.11a |IEEE802.11n |IEEE802.11n
radio (20 M band) (40 M band)
Frequency 2412 MHz-2462 MHz 2412 MHz-2462 MHz | 5180 MHz-5240 MHz 2412 MHz-2462 MHz 5190 MHz-5230 MHz
of operation 5260 MHZz-5320 MHz 5180 MHz-5240 MHz 5270 MHz-5310 MHz
5500 MHz-5700 MHz 5260 MHz-5320 MHz 5510 MHz-5670 MHz
5745 MHZz-5825 MHz 5500 MHz-5700 MHz 5755 MHz-5795 MHz
5745 MHz-5825 MHz
Type of DSSS OFDM-CCK OFDM
modulation | (CCK, DQPSK, (64QAM, 16QAM, (64QAM, 16QAM, QPSK, BPSK)
DBPSK) QPSK, BPSK)
Channel 5MHz 20 MHz 2.4 GHz band: 5 MHz 40 MHz
spacing 5 GHz band: 20 MHz
Antennatype | [Main Antenna ( chain 0) /Sub Antenna ( chain 1)]
PIFA (Planar Inverted F Antenna)
Antenna Main Antenna ( chain 0) -1.95 dBi (2.4 GHz Band), -0.98 dBi (5 GHz Band)
Gain Sub Antenna (chain1)  -2.21 dBi (2.4 GHz Band), -1.54 dBi (5 GHzBand)
Antenna [Main Antenna ( chain 0) /Sub Antenna ( chain 1) ]
Connector Connector; PCB side: U.FL, Antenna side: soldered
type
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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SECTION 3: Test specification, procedures & results

31 Test Specification
Test Specification FCC Part 15 Subpart C
FCC Part 15 final revised on January 12, 2021 and effective February 11, 2021

Title : FCC 47 CFR Part 15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz

* Therevisions do not affect the test result conducted before its effective date.

3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
FCC: KDB 558074 D01 15.247 . .
) X FCC: Section 15.247(a)(2) Complied
6 dB Bandwidth Il\/l SeEeg .G_wdance v05r02 |SED: RSS-247 5.2(3) a) Conducted
Maximum Pesak FCC: KDB 558074 D01 15.247 . . .
Output Power Meas Guidance v05r02 ::SCECDSF\?gg-); 4]%5522(7(1()@(3) t():omplled Conducted
ISED: RSS-Gen 6.12 ’ ) )
FCC: KDB 558074 D01 15.247 . .
. X FCC: Section 15.247(€) See data. Complied
Power Density Il\/l SeEeg .G_wdance v05r02 |SED: RSS-247 5.2(b) 0 Conducted
Spurious Emission  |FCC: KDB 558074 DO1 15.247 rgg_%gg’g;;g@nd) Complied |Conducted
Restricted Band Meas Guidance v05r02 RSS—Gen 8.9 ) d) P (below 30 MHz)
Edges ISED: RSS-Gen 6.13 RSS.-Gen 8.10 1)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) Radiated test result is not included in this test report.

a) Refer to APPENDIX 1 (data of 6 dB Bandwidth and 99 % Occupied Bandwidth)
b) Refer to APPENDIX 1 (data of Maximum Peak Output Power)

¢) Refer to APPENDIX 1 (data of Power Density)

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

Symbols:
Complied The data of thistest 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.

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

FCC Part 15.31 (€)

The RF Module has its own regulator.

The RF Module is constantly provided voltage through the regulator regardless of input voltage. Therefore, this EUT
complies with the requirement.

FCC Part 15.203/212 Antenna reguir ement
The EUT has a unique coupling/antenna connector. Therefore the equipment complies with the requirement,

33 Addition to standard

Item Test Procedure Specification Worst margin Results Remarks
99 % Occupied ISED: RSS-Gen 6.7 ISED: - N/A - Conducted
Bandwidth a)

a) Refer to APPENDIX 1 (data of 6 dB Bandwidth and 99 % Occupied Bandwidth)

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

UL Japan, Inc.
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34 Uncertainty

There is no applicable rule of uncertainty in this applied standard. Therefore, the results are derived depending on whether or not
laboratory uncertainty is applied.

The following uncertainties have been cal culated to provide a confidence level of 95 % using a coverage factor k=2.
Shonan EMC Lab.

Antennaterminal test Uncertainty (+/-)
Power Measurement above 1 GHz (Average Detector) SPM-06 1.4 dB
Power Measurement above 1 GHz (Peak Detector) SPM-06 1.6 dB
Power Measurement above 1 GHz (Average Detector) SPM-07 0.89 dB
Power Measurement above 1 GHz (Peak Detector) SPM-07 1.2 dB
Power Measurement above 1 GHz (Average Detector) SPM-13 0.91dB
Power Measurement above 1 GHz (Peak Detector) SPM-13 1.2dB
Furious emisson (Conducted) below 1GHz 0.87 dB
Furious emission (Conducted) 1 GHz-3 GHz 0.96 dB
Surious emission (Conducted) 3 GHz-18 GHz 3.0dB
Fourious emission (Conducted) 18 GHz-26.5 GHz 2.6dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.2dB
Bandwidth Measurement " 0012%
Duty cycle and Time Measurement d 0.27 %
Temperature SCH-01 0.95 deg.C.
Humidity SCH-01 " 083%
Temperature SCH-02 2.0degC.
Humidity SCH-02 F 66%
Voltage " 086%
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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35 Test Location

UL Japan, Inc. Shonan EM C Lab.

1-22-3, M egumigaoka, Hiratsuka-shi, K anagawa-ken 259-1220 JAPAN

Telephone +81 463 50 6400, Facsimile: +81 463 50 6401

A2LA Certificate Number: 1266.03

(FCC test firm registration number: 626366, |SED lab company number: 2973D / CAB identifier: JPO001)

. IC Regstration |Width x Depth x Sze of reference ground plane (m) / M &dimum
UGESEID Number Height (m) horizonta conducting plane measurement
9p distance

No.1 Semi-anechoic |,q75h 4 206x11.3x7.65 |206x113 10m
chamber

No2 Semi-anechoic | o) 206x113x7.65 |206x113 10m
chamber

No.3 Semi-anechoic | ) 4 12.7x7.7x5.35 127x7.7 5m
chamber

No.4 Semi-gnechoic | 8.1x5.1x355 81x5.1 ;
chamber

No.1 Shielded room - 6.8x4.1x2.7 6.8x4.1 -

No.2 Shidded room - 6.8x4.1x27 6.8x4.1 -

No.3 Shidded room - 6.3x4.7x2.7 6.3x4.7 -

No.4 Shielded room - 4.4x4.7x2.7 44x4.7 -

No.5 Shidded room - 7.8x6.4x27 7.8x6.4 -

No.6 Shidded room - 7.8x6.4x2.7 7.8x6.4 -

No0.8 Shidded room - 3.45x55x%x2.4 3.45x5.5 -

No.1 M easurement i 2 EEXA1X25 i i

room
3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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SECTION 4: Operation of EUT during testing

41 Operating M ode(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.

Mode Remarks* Power Setting (dBm)
|EEE 802.11b (11b) 11 Mbps, PN9 14

|EEE 802.11g (119) 36 Mbps, PN9 8, 15,11

|EEE 802.11n SISO 20 MHz BW (11n-20) MCS 4 (Long GI) PN9 6,14,7

|EEE 802.11n MIMO 20 MHz BW (11n-20) MCS 12 (Long GI) PN9 | 6,14,7

*The worst condition was determined based on the test result of Maximum Peak Output Power (Mid Channel)
*Power of the EUT was set by the software as follows;
- Software: Wireless authentication test tool

Version 1.3.0.3 (Maximum Peak output power), Date: 2016.7.6,

Version 1.3.0 (other than Maximum Peak output power), Date: 2017.4.18, (Storage

location: Driven by connected PC)

*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 Operating mode(s)

Test [tem Operating Mode Tested Antenna | Tested frequency
Conducted Spurious Emission 11n-20 (MIMO) Tx | Sub 2437 MHz
6 dB Bandwidth 11b Tx Sub 2412 MHz
Maximum Peak Output Power 11g Tx 2437 MHz
Power Density 11sn-20 (SISO) Tx 2462 MHz
99 % Occupied Bandwidth 11n-20 (MIMO) Tx | Main + Sub 2412 MHz
2437 MHz
2462 MHz
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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4.2 Configuration and peripherals
For Maximum Peak Output Power
A:EUT 1 ' ' P —
C D
B L ]
3
4
ACI100V,.50Hz
) 1
5
E F
6
ACI100V,50Hz
Description of EUT and Support equipment
No. | Item Model number Serial number Manufacturer Remarks
A WirelessLAN SDIO SX-SDMAN2 A9YH-S002 KONICA EUT
module MINOLTA Inc.
B SKR 3000 P-75 A9YH-S002 KONICA -
MINOLTA Inc.
C Battery Charging Unit | AeroDR A7R9-00077 KONICA -
MINOLTA Inc.
D AC Adapter TR60M48 60480-0000099 ELECTRONICS -
CO.,LTD.
E Laptop Computer dynabook ZE127581H TOSHIBA -
Satellite B453 M
F AC Adapter PA3917U-1ACA | G71C000DP410 TOSHIBA -
List of cablesused _
No. | Name Length (m) Shield Remarks
Cable Connector
1 1O Cable 10.0 Shielded Shielded -
2 DC Cable 15 Unshielded Unshielded -
3 AC Cable 3.0 Unshielded Unshielded -
4 LAN Cable 1.0 Unshielded Unshielded Cat.6
5 DC Cable 0.8 Unshielded Unshielded -
6 AC Cable 17 Unshielded Unshielded -
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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For Other Antenna Terminal Conducted tests
A: EUT ' ' A —
C D
B | |
3
4
AC100V.50Hz
[ 1
5
E F
6
AC100V,S50Hz
Description of EUT and Support equipment
No. | Item M odel number Serial number Manufacturer Remarks
A Wireless LAN SDIO SX-SDMAN2 A8CE-S002 KONICA EUT
module MINOLTA Inc.
B SKR 3000 P-61 AB8CE-S002 KONICA -
MINOLTA Inc.
C Battery Charging Unit | AeroDR - KONICA -
MINOLTA Inc.
D AC Adapter TR60M48 - ELECTRONICS -
CO.,LTD.
E Laptop Computer 7666-77J LV-B8PZ8 08/05 | Lenovo -
F AC Adapter 92P1213 11S92P121371ZD | Lenovo -
DZ92C2WU
List of cablesused
No. | Name Length (m) Shield Remarks
Cable Connector
1 10 Cable 10.0 Shielded Shielded -
2 DC Cable 15 Unshielded Unshielded -
3 AC Cable 3.0 Unshielded Unshielded -
4 LAN Cable 1.0 Unshielded Unshielded Cat.6
5 DC Cable 0.8 Unshielded Unshielded -
6 AC Cable 1.7 Unshielded Unshielded -
UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile
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SECTION 5: 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
6 dB Bandwidth 50 MHz 100 kHz | 300 kHz Auto Peak Max Hold Spectrum Analyzer
99 % Occupied Enough widthto display | 1t05% | Threetimes | Auto Sample Max Hold Spectrum Analyzer
Bandwidth * 1) emission skirts of OBW of RBW
Maximum Peak - - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor: 160 MHz BW)
Peak Power Density | 1.5timesthe 3kHz 9.1kHz Auto Peak Max Hold Spectrum Analyzer
6 dB Bandwidth *3)
Conducted Spurious | 9 kHzto 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *4) *5) 150 kHz to 30 MHz 10kHz 30 kHz

*1) Peak hold was applied as Worst-case measurement.
*2) Reference data
*3) Section 11.10.2 Method PKPSD (peak PSD) of "ANSI C63.10-2013".
*4) In the frequency range below 30MHz, 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 = 10 kHz)
*5) Thelimitsin CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in RSS-Gen section 8.9, Table 6, since the
measurements are performed in terms of magnetic field strength and converted to electric field strength levels (as reported in the table) using the
free space impedance of 377 Ohmes. For example, the measurement at frequency 9 kHz resulted in alevel of 45.5 dBuV/m, which is equivalent
t0 45.5 - 51.5 = -6.0 dBUA/m, which has the same margin, 3 dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.

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 : APPENDI X
Test result : Pass
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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APPENDIX 1: Test data
6 dB Bandwidth and 99 % Occupied Bandwidth
Test place Shonan EMC Lab. No.5 Shielded Room
Date July 8, 2016
Temperature / Humidity 25deg. C/56 % RH
Engineer Hiroyuki Morikawa
Mode TX
Mode Frequency 99 % Occupied 6 dB Bandwidth Limit for
Bandwidth 6dB Bandwidth
[MHZ] [kHZ] [MHZ] [MHZ]
11b 2412 11949.0 6.955 > 0.5000
2437| 11840.0| 7.436| > 0.5000
2462 11865.8 7.456 > 0.5000
11g 2412 17256.3 16.494 > 0.5000
2437 17436.6 16.479 > 0.5000
2462 17319.4 16.480 > 0.5000
11n-20 2412 18263.4 17.661 > 0.5000
(SISO) 2437 18440.5 17.715 > 0.5000
2462 18369.1 17.686 > 0.5000
11n-20 2412 18160.4 17.678 > 0.5000
(MIMO) 2437 18312.0 17.674 > 0.5000
2462 18189.9 | 17.663] > 0.5000
* The test was carried out by worst antenna port.
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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99% Occupied Bandwidth

2412 MHz 2412 MHz
% Agilent RL % Agilent RL
Ref 117 dEpV sHeten 26 dB Ref 187 dEpV sHeten 16 dB
*Samp *Samp
Log — Log S
10 S . 3 10 by o]
dB/ o e dB/ K A
- A | = [y
J N e s :
e . ] ““"‘*‘».,\L et i ““"m
- ™ - . | o]
Lafv Lafv
ML $2 ML $2
Center 2.412 99 GHz Span 5 MHz | Center 2.412 09 GHz Span 50 MHz
sRes BH 510 kHz SUBH 1.5 MHz Sweep 184 ms (1201 pts) sRes BH 510 kHz SUBH 1.5 MHz Sweep 184 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 % Occupied Bandvidth Occ BH % Pur  99.00 %
11.9490 MHz Ridb: ~6.00.4 17.2563 MHz Ridb: ~6.00.4
Transmit Freq Error  12.712 kHz Transmit Freq Error  -38.112 kHz
% dB Bandwidth 7.545 MHzx % dB Bandwidth 16.651 MHz*
2437 MHz 2437 MHz
= Agilent RL = Agilent RL
Ref 117 dBpV sAtten 26 dB Ref 117 dBpV sAtten 26 dB
*Samp ] *Samp |
Log — = Log 1
19 | e 10 P s s st Rt WP
dB/ o e dB/ §
7 | N I Y,
rd | A WMMMI' = e,
— -
r’,,f"‘?m '\.“.WM n
—— P I \‘\""'-M
Lafv LgRv
ML 52| ML 52|
Center 2437 08 GHz Span 50 MHz Center 2437 08 GHz Span 50 MHz
sRes BH 518 kHz WWEH 1.5 MHz Sweep 1.04 ms (1201 pts) sRes BH 518 kHz WWEH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 Occupied Bandwidth Occ BH % Pwr  99.00
11.8400 MHz X dB -6.00 48 17.4366 MHz X dB -6.00 48
Transmit Freq Error  9.608 kHz Transmit Freq Error  -46.827 kHz
% dB Bandwidth 7.373 MHzx B % dB Bandwidth 16.543 MHzx B
2462 MHz 2462 MHz
i Agilent RL i Agilent RL
Ref 117 dBpV sfAtten 20 dB Ref 167 dBpV sfAtten 18 dB
*Samp ] *Samp
Log — Log a v
18 Ol ., N B 10 Py - S
dB/ {?/ e dB/ r,.j
< A el M‘N
rd b P e acit i,
9 [ ey
~ ey,
e £ - [ Petopsteind
Lgfy — Lgfv —
Ml 52| Ml 52|
Center 2462 08 GHz Span 5@ MHz Center 2462 08 GHz Span 58 MHz
sRes BW 510 kHz WWENW 1.5 MHz Sweep 1.84 ms (1201 pts) *Res BH 518 kHz WWENW 1.5 MHz Sweep 1.84 ms (1201 pts)
Occupied Bandvidth occ BRZ Pur 99007 | Dccupied Bandwidth Occ BN Z PHr  99.00 7
11.8658 MHz X dB -6.00 48 17.3194 MHz X dB -6.00 48
Transmit Freq Error  -14.114 kHz Transmit Freq Error  -26.200 kHz
% dB Bandwidth 7.723 MHzx % dB Bandwidth 16.594 MHzx
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99% Occupied Bandwidth

11n-20 (SI SO)

11n-20 (MIMO)

2412 MHz 2412 MHz
5 Agilent RL 5 Agilent RL
Rgl 187 dEplY sHtten 19 dB Rgl 187 dBplY sHtten 19 dB
*Samp *Samp
Iin: B M‘.«Mk | Iin: 4 op’\mn-m M.-m-“ew-b L
dB/ ' A dB/ \
o | b, o | [,
w_,l;:—n"‘" e . " o
e g ot '
Lafv Lafv
ML $2 ML $2
Center 2.412 99 GHz Span 58 MHz | Center 2.412 09 GHz Span 50 MHz
sRes BH 518 kHz sUBH 1.5 MHz Sneep 1.84 ms (1201 pts) sRes BH 518 kHz sUBH 1.5 MHz Sneep 1.84 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 7 Occupied Bandwidth Occ BH % Pur 9900 7
p p
18.2634 MHz Ridb: ~6.00:0 18.1604 MHz Ridb: ~6.00:0
Transmit Freq Error  -13.734 kHz Transmit Freq Error  -33.528 kHz
% dB Bandwidth 17.594 MHz* % dB Bandwidth 17.706 MHz*
2437 MHz 2437 MHz
 Agilent RL s Agilent RL
Ref 187 dBpV sfAtten 10 dB Ref 117 dBpV sAtten 20 dB
[zsm et e — [2;'“9
10 ? 160 et ab sk AN i, e o,
dB/ " You, dB/ %
I . TP " ) 7P
et — J."_mmﬁl""' e ww‘-hr S
™ -y
Lafv LgRv
ML 32| ML 32|
Center 2437 08 GHz Span 50 MHz Center 2437 08 GHz Span 5@ MHz
#Res BH 518 kHz sVEH 1.5 MHz Sweep 1.04 ms (1201 pts) sRes BH 518 kHz sVEBH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 % Occupied Bandwidth Occ BH % Pur  99.00 %
18.4405 MHz X dB -6.00 48 18.3120 MHz X dB -6.00 48
Transmit Freq Error  -48.940 kHz Transmit Freq Error  -28.832 kHz
% dB Bandwidth 17.565 MHz* B % dB Bandwidth 17.795 MHzx B
2462 MHz 2462 MHz
- Agilent RL - Agilent RL
Rgl 187 dBpV #Atten 18 dB R;l 187 dBpV "Atten 16 dB
*Samp *Samp
koﬂg | b 2 o koﬂg { e e |
dB/ 2l e dB/ \
= = S i '
PRI L Mmm W\-WPMM M . o
Lofty |- Lofv |-
ML 32| ML 32|
Center 2462 08 GHz Span 5@ MHz Center 2462 08 GHz %pan 5@ MHz
sRes BH 516 kHz sUBH 1.5 MHz Sweep 1.04 ms (1201 pts) sRes BH 516 kHz sUEH 1.5 MHz Sweep 104 ms (1201 pts)
ccupied Bandwidt Occ BH % PWr  99.00 2 ccupied Bandwidt Occ BH % Pwr  99.00 %
" dB 6,00 dB " dB 6,00 dB
18.3681 MHz X o 18.1899 MHz X o
Transmit Freq Error  -31.274 kHz Transmit Freq Error  -27.530 kHz
% dB Bandwidth 17.898 MHzx % dB Bandwidth 17.674 MHz*
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6dB Bandwidth
2412 MHz 2412 MHz
% Agilent RL % Agilent RL
Ref 117 dEpV sHeten 26 dB Ref 187 dEpV sHeten 16 dB
wPeak #Peak
Log Log Al [
la al e la L) ol ' I 4 -\P.?‘_
dB/ )l . dB/ [ |
»-’ | b i \ |
r’."l' \‘., .l| |I bl""r‘)\ "\“"\‘d. _\’1‘_‘. *
u e ettty
p,‘—tr'J' o ATt Oy rm;‘,.w\'“" 1 "*z“-““
—p : 1 P "y
LoRAv it ettt gt | | afy
M1 52| M1 52|
Center 2.412 99 GHz Span 50 MHz | Center 2.412 09 GHz Span 50 MHz
sRes BH 100 kHz VBN 300 kHz Sweep 4.8 ms (1201 pts) sRes BH 100 kHz VBN 300 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 % Occupied Bandwidth Occ BH % Pur 99,00 %
11.9243 MHz Ridb: ~6.00.4 16.4482 MHz Ridb: ~6.00.4
Transmit Freq Error  -1.583 kHz Transmit Freq Error  -25.537 kHz
% dB Bandwidth 6.955 MHz % dB Bandwidth 16.494 MHz
2437 MHz 2437 MHz
o Agilent RL i Agilent RL
Ref 117 dBEpV sAtten 26 dB Ref 117 dBEpV sAtten 26 dB
wPeak *Peak
Log Log
18 E . 18 T T e e v
dB/ o b dB/ X inm, e Lo
5 P ]
i e e et e
r ' ‘..._\! ! e 3 " Ir!‘"‘|l_'
T e = “'.\,L,M-.‘.L-\ . - | B
al o G w
LoRy oot Pl | LgRy
ML 52| ML 52|
Center 2437 08 GHz Span 50 MHz Center 2437 08 GHz Span 50 MHz
#Res BH 108 kHz sUBH 308 kHz Sweep 4.8 ms (1201 pts) #Res BH 108 kHz sUBH 308 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 % Occupied Bandwidth Occ BH Z Pur  99.00 %
11.8607 MHz X dB -6.00 48 16.5064 MHz X dB -6.00 48
Transmit Freq Error  -14.268 kHz Transmit Freq Error  -24.162 kHz
% dB Bandwidth 7.436 MHz B % dB Bandwidth 16.479 MHz B
2462 MHz 2462 MHz
i Agilent RL i Agilent RL
Ref 117 dBpV *Atten 20 4B Ref 167 dBpV *Atten 10 dB
wPeak wPeak
koag s koag gendenbutetton ool ekl
dB/ § g dB/ | |
i % > N
P b, __r..,_..ymﬂ"‘wv b o | -
] rd ] m T ‘-'-‘Mrr..!%_r
w__'"\ ol ““““-‘i‘tw__ "
o Mnend
Lgfv D ke S i NPV Lgfv |-
Ml 52| Ml 52|
Center 2462 08 GHz %pan 5@ MHz Center 2462 08 GHz Span 5@ MHz
sRes BW 108 kHz oUBH 304 kHz Sweep 4.8 ms (1201 pts) | Res BN 188 kHz oUBH 380 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 % Occupied Bandwidth Occ BH % Pwr  99.00 %
11.8839 MHz X dB -6.00 48 16.4593 MHz X dB -6.00 48
Transmit Freq Error  -11.711 kHz Transmit Freq Error  -21.884 kHz
% dB Bandwidth 7.456 MHz % dB Bandwidth 16.480 MHz
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6dB Bandwidth
11n-20 (SI SO) 11n-20 (MIMO)
2412 MHz 2412 MHz
i Agilent RL i Agilent RL
Ref 187 dBpV sHtten 19 dB Ref 187 dBpV sHtten 19 dB
wPeak #Peak
Log Log
18 PAFIF P ST Y 1@ M. SR (TRMINRERW PN S
&/ 1 | i 8/ | [ i |
[ II‘! ' .‘
o .
[ Vel T
O W | gl "
— it - - . iy A . - - o
o BV -,1'-?’:” 3 I ! 1 | | e N
Lgﬂ\" X - - - - . - - Lgﬂ\"
ML $2 | M1 52| |
Center 2.412 99 GHz Span 5@ MHz Center 2.412 99 GHz Span 5@ MHz
sRes BH 100 kHz VBN 300 kHz Sweep 4.8 ms (1201 pts) sRes BH 100 kHz VBN 300 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth occ BH ZPar 93002 | Occupied Bandvidth Occ BN % Pur 9900 7
17.6367 MHz x4 6005 17.6271 MHz x4 6005
Transmit Freq Error  -23.108 kHz Transmit Freq Error  -21.713 kHz
% dB Bandwidth 17.661 MHz % dB Bandwidth 17.678 MHz
2437 MHz 2437 MHz
5 Agilent RL 5 Agilent RL
Ref 187 dBpV sAtten 18 dB Ref 117 dBpV sAtten 20 dB
*Peak *Peak
%039 T e o e T v %039
B/ _|I [ B/ 3 IQ,;‘»,’,» Tt v Lol J Ty Pl e
" Al f“. F‘ | b .’Vl'- .r'l | I’
- i i e A st b v
Lafv 1 1 T LaRv
ML 52| ML 52|
Center 2,437 88 GHz Span 58 MHz Center 2,437 88 GHz Span 58 MHz
#Res BH 108 kHz sUBH 308 kHz Sweep 4.8 ms (1201 pts) #Res BH 108 kHz sUBH 308 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 2 Occupied Bandwidth Occ BH % Par  99.00 7
17.6963 MHz X dB -6.00 48 17.6761 MHz X dB -6.00 48
Transmit Freq Error  -26.878 kHz Transmit Freq Error  -29.255 kHz
% dB Bandwidth 17.715 MHz B % dB Bandwidth 17.674 MHz B
2462 MHz 2462 MHz
5 Agilent RL 5 Agilent RL
Ref 167 dBpY fitten 18 dB Ref 187 dEpV "Atten 16 dB
wPeak wPeak
L T L
I%g Qoo [oolhpadinbadodniy I%Q PP RO ST Y AT Y
dB/ | | 4B/ 17 T e i
h N / 1
“w..-\""’ ™, v,
o, s ™ i Lesrtte ™ N
e s
- - oty
Lgfv |- . 1 1 1 ' Lafv
Ml 52| Ml 52|
Center 2.462 BB GHz Span 508 MHz Center 2.462 BB GHz Span 58 MHz
sRes BW 108 kHz oUBH 304 kHz Sweep 4.8 ms (1201 pts) | Res BN 188 kHz oUBH 380 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 % Occupied Bandwidth Occ BH % Pwr  99.00 %
17.6602 MHz X dB -6.00 48 17.6367 MHz X dB -6.00 48
Transmit Freq Error  -17.921 kHz Transmit Freq Error  -27.294 kHz
% dB Bandwidth 17.686 MHz % dB Bandwidth 17.663 MHz
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.5 Shielded Room
Date January 13, 2021
Temperature / Humidity 22deg. C/ 36 % RH
Engineer Y osuke Murakami
Mode Tx
11b
Sub Antenna Conducted Power e..r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin| Antenng Result Limit Margin
Loss | Loss Gain
[MHZ] [ [dBm] | [dB] [dB] | [dBm] | [mW] | [dBm] | [mW] | [dB] [dBi] | [dBm] | [mW] | [dBm] | [mW] | [dB]
2412 5.73 221 9.88 | 17.82 | 60.53 | 30.00 | 1000 | 12.18 | -2.21 | 1561 | 36.39 | 36.02 | 4000 | 2041
2437 5.68 221 9.88 | 17.77 | 59.84 | 30.00 | 1000 | 1223 | -2.21 | 1556 | 35.97 | 36.02 | 4000 | 20.46
2462 5.19 221 9.88 | 17.28 | 53.46 | 30.00 | 1000 | 12.72 | -2.21 | 1507 | 32.14 | 36.02 | 4000 | 20.95
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.i.r.p. Result = Conducted Power Result + Antenna Gain
*The equipment and cables were not used for factor O dB of the data sheets.
11g
Sub Antenna Conducted Power e.i.r.p. for RSS-247
Freg. |Reading| Cable | Atten. Result Limit Margin| Antenng Result Limit Margin
Loss Loss Gain
[MHZ] | [dBm]| [dB] | [dB] | [dBm]| [mW] | [aBm] | [mW] | [dB] | [dBi] | [dBm][ [mW] | [dBm]] [mW] | [dB]
2412 6.88 2.21 9.88 18.97 | 78.89 | 30.00 | 1000 | 11.03 | -2.21 | 16.76 | 47.42 | 36.02 | 4000 | 19.26
2437 | 1036 | 2.21 9.88 22.45 |175.79 | 30.00 | 1000 7.55 -2.21 | 20.24 | 105.68| 36.02 | 4000 | 15.78
2462 8.76 2.21 9.88 20.85 |121.62 | 30.00 | 1000 9.15 -2.21 | 1864 | 73.11 | 36.02 | 4000 | 17.38
Sample Calculation:
Result = Reading + Cable L oss (including the cable(s) customer supplied) + Attenuator L oss
e.i.r.p. Result = Conducted Power Result + Antenna Gain
*The equipment and cables were not used for factor O dB of the data sheets.
11n-20 (SISO)
Sub Antenna Conducted Power el.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin| Antenng Result Limit Margin
Loss Loss Gain
[MHZz] | [dBm] | [dB] [dB] | [dBm] | [mW] | [dBm] | [mW] | [dB] [dBi] | [dBm] | [mW] | [dBm] | [mW] | [dB]
2412 5.38 221 9.88 | 17.47 | 55.85 | 30.00 | 1000 | 1253 | -2.21 | 1526 | 33.57 | 36.02 | 4000 | 20.76
2437 | 1011 | 221 9.88 | 22.20 | 165.96 | 30.00 | 1000 | 7.80 | -2.21 | 19.99 | 99.77 | 36.02 | 4000 | 16.03
2462 5.56 221 9.88 | 17.65 | 58.21 | 30.00 | 1000 | 12.35 | -2.21 | 1544 | 34.99 | 36.02 | 4000 | 20.58
Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.i.r.p. Result = Conducted Power Result + AntennaGain
*The equipment and cables were not used for factor 0 dB of the data sheets.
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.5 Shielded Room
Date January 13, 2021

Temperature / Humidity 22deg. C/ 36 % RH

Engineer Yosuke Murakami

Mode Tx 11n-20 MIMO

Main Antenna + Sub Antenna Ccnducted Power e.lirp.
Freg. Main Antenna Sub Antenna Result Limit Margin | Antenna Result Limit Margin
Result Result Gain
[MHZ] [mw] [mwW] [dBm] | [mW] | [dBm] [mW] [dB] [dBi] [dBm] | [mW] | [dBm] [mW] [dB]
2412 52.24 53.95 20.26 106.19 | 30.00 1000 9.74 -2.21 18.05 63.83 36.02 4000.00 17.97
2437 163.68 167.49 25.20 33118 | 30.00 1000 4.80 -2.21 22.99 199.07 | 36.02 4000.00 13.03
2462 56.10 59.16 20.62 | 115.26 | 30.00 1000 9.38 -2.21 18.41 69.34 | 36.02 4000.00 | 17.61
Sample Calculation:
Result = Antenna 1 + Antenna 2
e.i.r.p. Result = Conducted Power Result + Antenna Gain
Main Antenna
Freq. | Reading| Cable | Atten. Result
Loss Loss
[MHZ] | [dBm] | [dB] [dB] [ [dBm] [ [mW]
2412 4.78 222 10.18 17.18 52.24
2437 9.73 2.23 10.18 22.14 163.68
2462 5.08 2.23 10.18 17.49 56.10
Sub Antenna
Freq. | Reading| Cable | Atten. Result
Loss Loss
[MHz] | [dBm] [ [dB] [dB] [ [dBm] | [mW]
2412 5.23 221 9.88 17.32 53.95
2437 10.15 221 9.88 22.24 167.49
2462 5.63 221 9.88 17.72 59.16
Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss

UL Japan, Inc.
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Average Output Power

(Refer ence data)
Test place Shonan EMC Lab. No.5 Shielded Room
Date January 13, 2021 February 17, 2022
Temperature / Humidity 22deg. C/ 36 % RH 23deg. C/ 34 % RH
Engineer Yosuke Murakami
Mode TX
11b 11 Mbps SubAntenna
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average)

[IMHZ] | [dBm] | [dB] | [dB] | [dBm] | [mW] | [dB] | [dBm] | [mw]
2412 | 257 | 221 | 988 | 1466 | 2924 | 016 | 14.82 | 3034
2437 | 229 | 221 | 988 | 1438 | 2742 | 016 | 1454 | 2844
2462 | 199 | 221 | 988 | 1408 | 2559 | 016 | 1424 | 2655

119 36 Mbps SubAntenna
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average)
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] [mw]
2412 -3.64 221 9.88 8.45 7.00 0.62 9.07 8.07

2437 1.89 2.66 9.82 14.37 27.35 0.62 14.99 31.55
2462 -1.55 2.21 9.88 10.54 11.32 0.62 11.16 13.06

11n-20(SISO) MCS4 SubAntenna
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average)
[MHZ] | [dBm] [dB] [dB] [dBm] [mw] [dB] [dBm] [mw]
2412 -5.58 221 9.88 6.51 4.48 0.64 7.15 5.19
2437 1.64 221 9.88 13.73 23.60 0.64 14.37 27.35
2462 -5.35 221 9.88 6.74 472 0.64 7.38 5.47
Sample Calculation:

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

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

(Reference data)
Test place Shonan EMC Lab. No.5 Shielded Room
Date January 13, 2021 February 17, 2022
Temperature / Humidity 22deg. C/ 36 % RH 23deg.C/34%RH
Engineer Yosuke Murakami
Mode Tx 11n-20 (MIMO)
Main Antenna + Sub Antenna
Freq. Main Ant | Sub Ant Result Limit Margin
Result Result
[MHZ] [mw] [mw] [dBm] [mw] [dBm] [mw] [dB]
2412.0 5.74 5.82 10.63 11.56 30.00 1000 19.37
2437.0 26.67 30.62 17.58 57.29 30.00 1000 12.42
2462.0 5.92 6.01 10.77 11.93 30.00 1000 19.23
Main Antenna
Freg. Reading Cable Atten. Result Duty Result
Loss Loss (Time average) factor | (Burst power average)
[MHZ] [dBm] [dB] [dB] [dBm] [mwW] [dB] [dBm] [mwW]
2412.0 -5.89 2.22 10.18 6.51 4.48 1.08 7.59 5.74
2437.0 0.70 2.66 9.82 13.18 20.80 1.08 14.26 26.67
2462.0 -5.77 2.23 10.18 6.64 4.61 1.08 7.72 5.92
Sub Antenna
Freqg. Reading Cable Atten. Result Duty Result
Loss Loss (Time average) factor | (Burst power average)
[MHZ] [dBm] [dB] [dB] [dBm] [mwW] [dB] [dBm] [mw]
2412.0 -5.52 2.21 0.88 6.57 4.54 1.08 7.65 5.82
2437.0 1.30 2.66 9.82 13.78 23.88 1.08 14.86 30.62
2462.0 -5.38 2.21 9.88 6.71 4.69 1.08 7.79 6.01

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

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

UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401



Test report No. : 13568152S5-K-R1
Page 1 22 of 30
Issued date : February 22, 2022

Bur st rate confirmation

Test place Shonan EMC Lab. No.5 Shielded Room
Date January 13, 2021
Temperature / Humidity 22deg. C/ 36 % RH
Engineer Yosuke Murakami
Mode Tx
11b 11 Mbps 11g 36 Mbps
Txon/(Txon+ Tx off) = 0.963 Txon/(Txon+ Tx off) = 0.867
Txon/(Txon + Tx off) * 100 = 96.3 % Txon/(Txon + Tx off) * 100 = 86.7 %
Duty factor = 10 * log (1.334 / 1.285) = 0.16 dB Duty factor = 10 * log (0.413/ 0.358) = 0.62 dB
2% Agilent R T % Agilent R T
a Mkr2 1.334 ms & Mkrl 358 ps
Ref 10 dBm Atten 20 dB -5.99 dB Ref 10 dBm Atten 20 dB 0.83 dB
#Peak wPeak Y ™ o | PRTI L.
Log 1 i tog " } Ay
10 ! 10
d8/ [ ‘ d&/
R i 1 2
Sl 52| J_ stosf TIT | 1]
Center 2.437 000 GHz Span @ Hz Center 2.437 008 GHz Span @ Hz
Res BH 8 MHz #UBH 50 MHz Sweep 1.8 ms (8081 pts) e5 BH & MHz WEH 58 MHz Sweep 550 ps (£001 prs)
Marker  Trace Type X Ruis fAnplitude Marker  Trace Type ¥ fivig Auplitude
1R (€3] Tine 186.9 ps -60.58 dBm 1R €3 Tima S5.83 ps -54.22 dBm
1e 3 Tine 1,285 ms -8.39 dB 1a 3 Tima 358 s 0.83 d8
2R (€] Tine 188.9 ps -EB.58 dBn 2R €30 Tina 55.83 ps 54,22 dBu
2a 3 Time 1.334 ns -5.99 dB 28 (3] Tima 413 pe -1.52 d8
11n-20 (SISO) MCS 4 11n-20 (MIMO) MCS 12
Txon/(Txon + Tx off) = 0.863 Txon/(Txon+ Tx off) = 0.779
Txon/(Txon + Tx off) * 100 = 86.3 % Txon/(Txon + Tx off) * 100 = 77.9 %
Duty factor = 10 * log (0.4049/ 0.3494) = 0.64 dB Duty factor = 10 * log (0.253/0.1972) = 1.08 dB
i Agilent R T ¥ Agilent R T
a Merl 3494 ps a M2 253 s
Ref 18 dBm Atten 20 dB 6.34 dB Ref 18 dBm Atten 20 dB -2.45 dB
*Peak o T R P ) I m m *Pea - A T T 7 R B | =
Log v . Llog |—— s rem —
10 16 d
dB/ d&/ R O il !
1 L L | LAl | :’
stose[]l 1] | gl L . B
Center 2,437 @08 GHz Span @ Hz Center 2.437 808 GHz Span @ Hz
Res BN § MHz VBN 50 MHz Sweep SO0 ps (8061 pts) es BH 8 MHz SVBH 50 MHz Sweep 320 ps (5001 pts)
Marker Trace Type X Axig Anplituda HMarker Trace Type X Rxig Anplitude
1R 3 Time 51 ps =70.95 dEm 1R [£3] Tima 33,04 ps -67.61 dén
1a 3 Time 349.4 ps 6.34 dB 1s [&3] Tima 197.2 ps 7.83 d8
2R €3 Time 51 ps =79.95 dBm 2R 30 Tima 33.84 ps -67.61 dém
28 3 Time 404.9 ps 3.76 dB 28 (€3] Tima 253 pe =2.45 dB

Since the burst rate is not different between the channels, the data has been obtained on the representativechannel.
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date July 8, 2016
Temperature/ Humidity 25 deg. C/ 56 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11n-20 (MIMO) 2437 MHz
9kHz- 150 kHz 150 kHz - 30 MHz
% Aglent RL - Agilent RL
Mkrl 13.11 kHz Mkrl 648 kHz
Ref -18 dBm shtten 28 dB -92.88 dBm Ref @ dBm sHrten 28 dB -50.26 dBm
sPeak *Paak
Log Log
19 19
dB/ dB/
LaRv LaAv |
S1 $2 st $2
V3 FC V3 FC
AR AR
£(E): £0):
fC50k | o Flun &
FFT L® I | | [ I I [ [ 1 LI e | [ 1 | [ | | |
e L L NN e b s s b i it ot e, M e r T |
\"15.‘- Meguniib g b g i 4 e bt drar i A e b |
] ﬂ""\I‘M&fﬂ?‘%’kblwfﬁ“ﬂlﬁ\’hlﬂ W‘W'm&ﬂm#ﬁmﬁwﬁﬁ“ | I I | | I I | I |
Start 9.00 kHz ] Stop 150.09 kHz Start 158 kHz Stop 30,000 MHz
sRes BH 208 Hz wUEH 628 Hz Sweep 2.279 s (12081 prs) *Res BH 18 kHz wVEH 38 kHz Sweep 285.3 ms (1261 prs)
Frequency | Reading| Cable | Attenator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain | (Number bounce | (field strength)
[kHZ] [dBm] | [dB] [dB] [dBi] | of Outpu] [dBm] [m] [dB] [dBuv/m] |[dBuv/m] [dB]
1311 -92.1 0.01 9.8 2.0 2 -77.2 300 6.0 -16.0 45.2 61.2[
648.00 -80.3 0.02 9.8 2.0 2 -65.4 30 6.0 15.9 313 154}

E = EIRP- 20 log (D) + Ground bounce + 104.8 [dBuV/m]
EIRP = Reading + Cable Loss + Attenator Loss + AntennaGain + 10 * log (N)
*2.0 dBi was applied to the test result based on ANSI C63.10 since antenna gain was less than 2.0 dBi.
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Power Density

Test place Shonan EMC Lab. No.5 Shielded Room
Date July 8, 2016
Temperature / Humidity 25deg. C/56 % RH
Engineer Hiroyuki Morikawa
Mode TX
11b Sub antenna
Freqg. Reading | Cable| Atten.| Result| Limit [ Margin
Loss | Loss
[MHZ] [dBm] [dB] | [dB] | [dBm]| [dBm]| [dB]
2412.00| -21.35 342 |1 992 | -801 | 8.00 | 16.01
2437.00| -21.52 342 | 992 | -8.18 | 8.00 | 16.18
2462.00| -21.85 343 | 992 | -850 | 8.00 | 16.50
11g Sub antenna
Freq. Reading | Cable| Atten.| Result| Limit | Margin
Loss | Loss
[MHZ] [dBm] [dB] | [dB] | [dBm]| [dBm]| [dB]
2412.00 | -29.26 342 | 992 |-15.92| 8.00 | 23.92
2437.00| -23.12 342 | 992 | -9.78 | 800 | 17.78
2462.00| -26.13 343 | 992 [-12.78| 8.00 | 20.78
11n-20 (SISO) Sub antenna
Freqg. Reading | Cable| Atten.| Result| Limit [ Margin
Loss | Loss
[MHZ] [dBm] [dB] | [dB] | [dBm]| [dBm]| [dB]
2412.00| -32.12 342 | 992 |-18.78| 8.00 | 26.78
2437.00| -22.14 342 | 992 | -8.80 | 8.00 | 16.80
2462.00 | -26.97 343 | 992 |-13.62| 8.00 | 21.62
Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator
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Power Density
11b 11g
2412 MHz 2412 MHz
i Agilent RL i Agilent RL
Mkrl 2.412 843 GHz Mkrl 2.414 479 GHz
Ref -1@ dEm sHeten 18 dB -21.35 dBm Ref -2@ dEm sHrten 18 dB -29.26 dBm
sPeak sPeak
i i i i
Ty : AN MmN At Araan it AR
&/ .M'ec-’f\ﬁ"' " w%‘rﬁ*‘ﬂ?""" Wiy qwfmnww ) B/ .;".-, i Wl"mf'r?ﬂ‘.f #f,v | RMWI’MJ' WA J\Lv‘\"'!.]’lﬁ
e iy P! - \
[ (,\P‘ . ‘f“‘.u\-
.-gmﬁ"" W
LA LA
31 52 31 52
V3 FC V3 FC
R R
£(F): £(f):
FTun FTun
Swp Swp
Center 2,412 008 GHz Span 11 MHz | Center 2.412 000 GHz Span 25 MHz

*Res BH 3 kHz *UBH 9.1 kHz Sweep 1,167 5 (1201 prs) | sRes BW 3 kHz *UBH 9.1 kHz Sweep 2.653 5 (1201 pts)_
2437 MHz 2437 MHz
5 Agilent RL 5 Agilent RL
Mkrl 2.437 85 GHz Mkrl 2.429 438 GHz
Ref -1@ dBm sHtten 18 dB -21.52 dBm Ref -1@ dBm sHtten 18 dB -23.12 dBm
sPeak sPeak
Log 1 Log !
10 — T 10
1 L AR AL AR - i
& Wﬁrﬂ‘“"’f*"”“ﬂf“ e o -i-"."'""‘.-‘.“'.‘x“mﬁ% v ,Fﬁj AN A AN AL
Lok | ! F\W-q'\;w | | |
/ [
.uwt"w hWa
LgfAv LgfAv
31 52 31 52
V3 FC V3 FC
AR| AR|
£(f)x £(f)
FTun FTun
Stp St
Center 2,437 98 GHz Span 12 MHz | Center 2.437 000 GHz Span 25 MHz
*Res BH 3 kHz *UBH 9.1 kHz Sweep 1.273 5 (1201 prs)_ | eRes BH 3 kHz *UBH 9.1 kHz Sweep 2.653 5 (1201 prs)_
2462 MHz 2462 MHz
i Agilent RL i Agilent RL
Mkrl 2.462 85 GHz Mkrl 2.464 438 GHz
Ref -1@ dBm sftten 18 dB -21.85 dBm Ref -2@ dBm sftten 18 dB -26.13 dBm
*Peak *Peak T
Iiuag : Iiuag I T WY O | i
sl f : L R T L R D A (4]
b/ . ,W«W““f““w‘f"‘“*‘wm ey b/ o . WAL ! i I
‘IM' w TR P [
[ Jpob ,\LW \%u% ; }I || "
" W
Al ik
LafAv LafAv
S1 §2 S1 82
v3 FC v3 FC
AR AR
£(fx £(fx
FTun FTun
Snp Swp
Center 2.462 B8 GHz Span 12 MHz | Center 2.462 099 GHz Span 25 MHz
*Res BH 3 kHz__ _oVEH 9.1 kHz_ _Sweep 1.273 s (1201 prs)_ *Res BH 3 kHz__ VBN 9.1 kHz_ _Sweep 2.653 s (1201 prs)_
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Power Density

11n-20 (S SO)

2412 MHz

= Agilent RL
Mikrl 2.412 548 § GHz
Ref -28 dBm *Atten 18 dB -32.12 dBm
*Peak
Log
18
48/

i:' i f\‘ll‘ﬂ"ﬂu\.llllll I"‘ ,"I IPI'-!l."I.{'. 1 )

N

™
LaAv .'I

Sl 52
Y3 FC|

£(fx
FTun
Snp

Center 2.412 000 @ GHz Span 27 MHz
*Res BH 3 kHz *YBH 9.1 kHz Sweep 2.865 5 (1201 prs)_

2437 MHz

5 Agient RL

Mkrl 2.432 567 5 GHz
Ref -1@ dBm *Htten 10 dB -22.14 dBm
*Peak
Log 1
18 o

] A [ i

Hay Jahenditl R ;‘:’r';h,’.ﬁ,-k‘.f';’,l ,-';'l";."},('f tgotoedd i sdliats

o= | | |
Al Ml
Lefiv .'"""\'k", | | [l

Sl 52 | | | !
V3 FC|

£(fx
FTun
S

Center 2.437 000 @ GHz Span 27 MHz
*Res BH 3 kHz *VBH 9.1 kHz Sweep 2.865 s (1201 prs)_

2462 MHz

% Agilent RL
Mkrl 2.457 927 5 GHz
Ref -28 dBm *Atten 18 dB -26.97 dBm
*Peak 1
Log
18
dB/

o
W J‘]'*i’wlw ‘it"rie”i‘f*ﬁ’;", P
i 1

I’uw‘L .-'if'-h"f".", (v

'

Lafv

sl 82
V3 F(|

£(f)x
FTun
Swp

Center 2,462 008 @ GHz . Span 27 MHz
*Res BH 3 kHz *VBH 9.1 kHz Sweep 2.865 s (1201 prs)_
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Power Density

Test place Shonan EMC Lab. No.5 Shielded Room
Date July 8, 2016
Temperature / Humidity 25deg. C/56 % RH
Engineer Hiroyuki Morikawa
Mode TX
Main antenna + Sub antenna
Freq. Main Sub Result Limit | Margin
Result | Result
[MHZ] | [mW] [mw] | [dBm] [ [mWwW] | [dBm] [dB]
2412.00 | 0.01 0.02 -15.08 0.03 8.00 23.08
2437.00 | 0.07 0.08 -8.36 0.15 8.00 16.36
2462.00 | 0.01 0.02 -14.45 0.04 8.00 22.45
Sample Calculation:
Result = Main antenna + Sub antenna
Main antenna
Freq. | Reading| Cable | Atten. Result Limit | Margin
Loss Loss
[MHZ] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] [dB]
2412.00 | -31.61 3.42 9.92 -18.27 0.01 8.00 26.27
2437.00 | -25.08 3.42 9.92 -11.74 0.07 8.00 19.74
2462.00 | -31.62 3.43 9.92 -18.27 0.01 8.00 26.27
Sub antenna
Freq. | Reading| Cable | Atten. Result Limit | Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] [dB]
2412.00 | -31.25 342 9.92 -17.91 0.02 8.00 2591
2437.00 | -24.37 342 9.92 -11.03 0.08 8.00 19.03
2462.00 | -30.13 343 9.92 -16.78 0.02 8.00 24.78
Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
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Power Density

11n-20 (MIM O) Main antenna 11n-20 (MIM O) Sub antenna
2412 MHz 2412 MHz
i Agilent RL - Agilent RL
Mkrl 2.465 722 5 GHz Mkrl 2.416 956 @ GHz
Rgl E20 dBm *Atten 16 dB -31.61 dBm Rgl 220 dBm fitten 16 dB -31.25 dBm
wPeal *Feal
Log 1 Log 1
18 I 18 T < T
B/ I A Ll ®/ hl gl A A ARl *e'a".\f"fr J*-‘Ml
. } f ¥ I 1 }
k i l’ b
] 1
e’ | v | ‘-‘%‘
LoRv ;M %mf"\n Lov i M“H’!&
51 52 51 52
V3 FC V3 FC
AR AR
£(fx £(fx
FTun FTun
Svp Swip
Center 2412 909 @ GHz Span 27 MHz | Center 2.412 200 @ GHz Span 27 MHz
*Res BH 3 kHz *YBH 9.1 kHz Sweep 2,865 s (1201 pts)_ | #Res BW 3 kHz *YBH 9.1 kHz Sweep 2.865 s (1201 pts)_
2437 MHz 2437 MHz
% Agilent RL % Agilent RL
Mkrl 2438 722 5 GHz Mkrl 2.439 452 5 GHz
Ref -20 dEm *Atten 10 dB -25.08 dBm Ref -20 dEm *Atten 10 dB -24.37 dBm
*Peak | *Peak [ ]
Log TS R AT AP T uLh:“J\L}Mill\:(lp."- 'WAM Log i aitndan " M""“"*"‘ Lty e
Lg/ T DL (L 11|'ﬂ-u'u:& LALLL § LML L LA ] Lg/ i1 1 g | i J‘ LAl | Ll «r;T\m_\\ql
! | | |
| 1 I 14 1 1 I
@" \(ﬁ i\l #‘J
o | % ~ o | | e
il | | Mg ; s asl | B Rbda i
Lafv | Lafv |
31 52 | 31 52 |
" | " |
E(f) | £(fx |
FTun | FTun |
Swp | Swp |
Center 2.437 000 @ GHz ' Soan 27 Mz | Center 2437 000 @ Ghiz ' Soan 27 Mz
*Res BN 3 kHz *UBH 9.1 kHz Sweep 2,865 s (1201 prs)_ | sRes BW 3 kHz *UBH 9.1 kHz Sweep 2,865 5 (1201 pts)_
2462 MHz 2462 MHz
% Agilent RL % Agilent RL
Mkrl 2.459 525 @ GHz Mkrl 2469 470 @ GHz
R;l E2E dEm *Atten 10 dB -31.62 dBm R;l E2E dEm *Atten 10 dB -30.13 dBm
"Peal "Peal
Log L Log | 1
18 | | 19 | Tl ]
& iy A L & st B g
| I
} | | ) ;
% | | #
J =1 it 1
M‘J‘ .L.\\ﬁ " Jtm ﬁ"\l} .
y '
Lofiv MM Lofv *M |
51 82 51 82
V3 FC V3 FC
AR AR
£ | £ |
FTun FTun
Swp Sp
Center 2.462 000 @ GHz Span 27 Mz | Center 2.462 008 © GHz Soan 27 MHz
*Res BN 3 kHz *UBH 9.1 kHz Sweep 2.865 s (1201 prs)_ | sRes BW 3 kHz *UBH 9.1 kHz Sweep 2,865 5 (1201 pts)
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APPENDIX 2: Tedt instruments
Test equipment
For Maximum Peak Output Power measur ement
Last
Test Item| Local ID | LIMSID Description Manufacturer Model Serial Calibration [Cal Int
Date
AT KTS-07 145111 [Digital Tester SANWA PC500 7019232 2021/09/14 12
AT SAT10-15| 160493 |Attenuator \Weinschel Corp. 54A-10 83406 2020/12/21 12
AT SAT10-16| 160494 |Attenuator \Weinschel Corp. 54A-10 83420 2020/12/21 12
AT SCC-G11 | 145174 [Coaxial Cable Suhner SUCOFLEX 102  |31595/2 2020/03/02 12
AT SCC-G60| 196941 |Coaxia Cable HUBER+SUNER SUCOFLEX 102 |803093/2 2020/03/10 12
AT SCC-G67 | 196949 [Coaxial Cable HUBER+SUNER SUCOFLEX 102  |803480/2 2020/03/10 12
AT SOS-27 | 191845 [Humidity Indicator CUSTOM. Inc CTH-201 - 2021/08/02 12
AT SPM-07 146247 |Power Meter Keysight Technologies Inc |8990B MY 5100272 2020/05/27 12
AT SPSS-04 | 146310 |Power sensor Keysight Technologies Inc  [N1923A MY 5326009 2020/05/27 12
AT SPSS-05 | 146311 |Power sensor Keysight TechnologiesInc  [N1923A MY 5349008 2020/05/27 12
AT SRENT-22| 202830 [Spectrum Analyzer Keysight TechnologiesInc [E4440A MY 48250036 2020/1124 12
AT SPM-13 | 169910 ([Power Meter Keysight TechnologiesInc |8990B MY51000448 | 2022/01/25 12
AT SPSS-06 | 169911 [Power sensor Keysight TechnologiesInc |[N1923A MY57270004 | 2022/01/25 12
AT SAT10-14| 154591 |Attenuator \Weinschel Corp. 54A-10 81595 2021/04/08 12
AT SCC-G12| 145040 |Coaxia Cable Suhner SUCOFLEX 102 |30790/2 2021/03/04 12
For Other Antenna Terminal Conducted tests
Last
Test Item| Local ID | LIMSID Description Manufacturer M odel Serial Calibration |Cal Int
Date
AT SSA-02 - Spectrum Analyzer Agilent E4448A MY 48250106 | 2016/03/23 12
AT SPM-07 - Power Meter Agilent 8990B MY 5100272 2016/04/04 12
AT SPSS-04 - Power sensor Agilent N1923A MY 5326009 2016/04/04 12
AT SOS-09 - Humidity Indicator A&D AD-5681 4061484 2015/12/07 12
AT SCC-G13 - Coaxial Cable Suhner SUCOFLEX 102  |31599/2 2016/03/23 12
AT SAT10-10 - Attenuator \Weinschel Corp. 54A-10 37584 2016/04/18 12
AT STM-G4 - Terminator \Weinschel M1459A u6592 2015/07/14 12
AT KSA-08 - Spectrum Analyzer Agilent E4446A MY 46180525 2016/03/28 12

*Hyphensfor Last Calibration Date and Cal Int (month) areinstrumentsthat Calibration is not
required (e.g. software), or instruments checked in advance before use.

The expiration date of the calibration isthe end of the expired month.
Asfor some calibrations performed after the tested dates, those test equipment have been controlled by

means of an unbroken chains of calibrations.

All equipment is calibrated with valid calibrations. Each measurement data istraceableto the
national or international standards.

Test item:

AT: Antenna Terminal Conducted test
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