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Model Difference:
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FCCID

Date of EUT Received:
Date of Test:

Issue Date:

Approved By

We hereby certify that:

Cisco Systems Inc.

125 West Tasman Dr, Bldg. P, San Jose, California, 95134
USA

Cisco Systems Inc.

125 West Tasman Dr, Bldg. P, San Jose, California, 95134
USA

FM4500EMB-HW

Cisco Fluidmesh FM4500 EMBEDDED
FM4500EMB

N/A

ER/2021/A0113

R5SX500E

October 28, 2021

March 1, 2022 ~ April 8, 2022

May 19, 2022

Blue Yang

The above equipment was tested by SGS Taiwan Ltd. Central RF Lab The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made in
accordance with the procedures given in ANSI C63.10:2013 and the energy emitted by the
sample EUT comply with FCC rule part §15.407.

The results of this report relate only to the sample identified in this report.
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Revision History

Report Number | Revision Description Issue Date Revised By |Remark

*

ER/2021/A0113 00 Original May 5, 2022 | Violetta Tang

Revise typo of the
ER/2021/A0113 01 product description | May 19, 2022 | Violetta Tang
on page 4

Note:
1~ The remark "*" indicates modification of the report upon requests from certification

body.
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1 GENERAL INFORMATION

1.1 Product Description

Product Name: FM4500EMB-HW

Brand Name: Cisco Fluidmesh FM4500 EMBEDDED

Model No.: FM4500EMB

Model Difference: N/A

Hardware Version: N/A

Firmware Version: N/A

EUT Series No.: 3500170840/ 3500171248

Class Il FM4500EMB module INSTALLED IN FM3500, FM4500

Permissive Change:

Product Name: FM3500ENDO-HW

Brand Name: Cisco Fluidmesh FM3500 ENDO

Model Name: FM3500, FM4500

Model Differences as below.

1. Some passive components of the DCIN circuit are mounted on
PCB in FM4500 model.

2. Antenna connectors are different: RPSMA on FM3500, QMA on
FM4500.

3. Bottom part of FM4500 enclosure has M12 connectors instead of
RJ45 ports: M12 DCIN port is added on FM4500.

Power Supply: 56Vdc

Host Information:

1.2 Modulation & Data Rate

64QAM, 16QAM, QPSK, BPSK for OFDM
256QAM for OFDM in 802.11ac only
802.11 n_20MHz: 6.5 - 144.4 Mbps
802.11 n_40MHz: 13.5 - 300 Mbps
Transition Rate: |802.11 ac_20MHz: 6.5 - 173.4 Mbps
802.11 ac_40MHz: 13.5 - 400 Mbps
802.11 ac_80MHz: 29.3 - 866.6 Mbps

Modulation type:
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1.3  Antenna Designation

Peak Directional
Antenna Gain
Gain (dBi) (dBi)

Antenna
Type

Antenna Freq.

Supplier Part No. (MHz)

5150~5250
_ _ ) 5250~5350
Direction Fluidmesh FM-TUBE 14.60 17.61
5470~5725
5725~5850
5150~5250
5250~5350
Omnidirection | Fluidmesh | FM-SHARK-DUAL 13.00 16.01
5470~5725
5725~5850
5150~5250
5250~5350
Direction Fluidmesh FM-HORN-90 10.00 13.01
5470~5725
5725~5850
5150~5250
5250~5350
Omnidirection | Fluidmesh FM-OMNI-5-V 4.00
5470~5725
5725~5850
5150~5250
5250~5350
Omnidirection | Fluidmesh FM-OMNI-5-H 5.00
5470~5725
5725~5850
5150~5250
o MP 5250~5350
Omnidirection | Antenna 08-ANT-0985 3.00 6.01
LTD. 5470~5725

5725~5850

7.52

Note:

1. Pre-scanned was done on the above antennas, measurements were demonstrated
by using the antenna with the highest gain as the worst case scenarios.

2. Antenna information is provided by the applicant.
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1.4 FCC WLAN 5GHz:

Rated Power(Avg) Modulation

Wi-Fi F R hannel
i-Fi requency Range Channels (dBm) (Worst Case) | Technology

5180~5240 4 9.46 dBm OFDM
n_HT/ 5260~5320 4 9.26 dBm OFDM
ac_VHT
20M 5500~5700 11 9.64 dBm OFDM
17.55 dBm OFDM

9.44 dBm OFDM

5745-5825

5
5190~5230 2
n_HT/ 5270~5310 2 12.18 dBm OFDM
5
2

ac_VHT
20M 5510~5670 12.29 dBm OFDM
5755-5795
5210 1 7.46 dBm OFDM
ac VHT 5290 1 7.47 dBm OFDM
80M 5530~5610 2 12.27 dBm OFDM

9775 1 16.42 dBm OFDM

17.42 dBm OFDM
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1.5 Test Methodology of Applied Standards

FCC Part 15, Subpart E §15.407

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

ANSI C63.10:2013

1.6  Test Facility

FCC Designa- IC CAB

Laboratory Test Site Address Test Site Name tion number identifier
SAC 1
SAC 3
Conduction 1
No.134, Wu Kung Road, New Taipei Conducted 1
Industrial Park, Wuku District, New Conducted 2 TWO0027
Taipei City, Taiwan. Conducted 3

Conducted 4
Conducted 5

. Conducted 6
SGS Taiwan Ltd. Conduction C

Central RF Lab. TW3702

SACC
(TAF code 3702) AT

SAC G
Conducted A
Conducted B TWO0028
Conducted C
Conducted D
Conducted E
Conducted F
Conducted G

No.2, Keji 1st Rd., Guishan District,
Taoyuan City, Taiwan 333

Note: Test site name is remarked on the equipment list in each section of this report as an indica-
tion where measurements occurred in specific test site and address.

1.7  Special Accessories

There are no special accessories used while test was conducted.

1.8 Equipment Modifications

There was no modification incorporated into the EUT.
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FRIESS AR » IR A R A B A T EIRI RS REEO0K. » AR RN T T HZF AT R H {3
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. Attention is drawn to the limitation of liability, indemni-
fication and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and
within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and
obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification
of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
NO.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7#- % 7 "% % #74* A £ F % 7 1 i 134 %
FARBRFERGG AP t (886-2) 2299-3279 f (886-2) 2298-0488 WWW.Sgs.com.tw

Member of SGS Group




| Report No.: ER/2021/A0113
| Page: 8 of 259

2 SYSTEM TEST CONFIGURATION

2.1

EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet
the Commissions requirement and operating in a manner which intends to maximize its
emission characteristics in a continuous normal application.

2.2

EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to ma-
nipulate the EUT into transmit, selection of the test channel, and modulation scheme.

2.3

2.31

2.3.2

2.3.3

Test Procedure

Conducted Emissions

The EUT is a placed on a table which is 0.8 m above ground plane. Conducted
emissions from the EUT measured in the frequency range between 0.15 MHz
and 30MHz. The CISPR Quasi-Peak and Average detector mode is employed.
The two LISNs provide 50uH/50 ohm of coupling impedance for the measuring
instrument. Both lines of the power mains connected to the EUT were checked
for maximum conducted interference.

Conducted Test (RF)

The active antenna port of the unlicensed wireless device is connected to the
spectrum analyzer with attenuator to protect the instrumentation. If a second an-
tenna port is available, it is tested at one operating frequency, with other port(s)
appropriately terminated, to verify it has similar output characteristics as the fully
tested port.

Radiated Emissions

The EUT is a placed on a turn table. For emissions testing at or below 1 GHz,
the table height shall be 0.8 m above the reference ground plane. For emission
measurements above 1 GHz, the table height shall be 1.5 m. The turn table shall
rotate 360 degrees to determine the position of maximum emission level. EUT is
set 3m away from the receiving antenna which varied from 1m to 4m to find out
the highest emission. And also, each emission was to be maximized by changing
the polarization of receiving antenna both horizontal and vertical. In order to find
out the max. emission, the relative positions of this transmitter (EUT) was rotated
through three orthogonal axes and measurement procedures for electric field ra-
diated emissions above 1 GHz the EUT measurement is to be made “while
keeping the antenna in the ‘cone of radiation’ from that area and pointed at the
area both in azimuth and elevation, with polarization oriented for maximum re-
sponse.” is still within the 3dB illumination BW of the measurement antenna.
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24 Measurement Results Explanation Example

2.41 Radiated Emission Test Sites For Measurements From 9 kHz To 30 MHz

Radiated emission below 30MHz is measured in a 9m*6m*6m semi-anechoic
chamber, the measurements correspond to those obtained at an open-field
test site.

There is a comparison data of both open-field test site and semi-Anechoic
chamber, and the result came out very similar.

2.4.2 For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable
loss and attenuation factor between EUT conducted port and spectrum ana-
lyzer. With the offset compensation, the spectrum analyzer reading level is ex-
actly EUT RF output level.
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2.5 Test Configuration

Conduction Setup

POE
o
Conducted Setup Radiated Setup

POE _
Adapter

EUT

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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2.6 Control Unit(s)

Conducted Emission Test Site: Conduction 1

EQUIPMENT TYPE MFR MODEL NUMBER | SERIALNUMBER | LAST CAL. | CAL DUE.
Test Software audix e3 Ver. 9210322 N.C.R N.C.R
Notebook Lenovo L430 R9-WGNK5 13/01 N/A N/A
POE Adapter PHIHONG POE29U1AT(PL) PHI242904KM N/A N/A

Conducted Emission Test Site: Conducted 2

EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER | LAST CAL. | CAL DUE.
Test Software SGS Radio Test Software Ver. 21 N.C.R N.C.R
Notebook Lenovo X250 PC-06AAE7 N/A N/A
POE Adapter PHIHONG POE29U1AT(PL) PHI242904KM N/A N/A

Radiated Emission Test Site: SAC 3

EQUIPMENT TYPE MFR MODEL NUMBER | SERIALNUMBER | LAST CAL. | CALDUE.
Test Software audix e3 Ver. 9210322 N.C.R N.C.R
Notebook Lenovo L430 R9-WGNKS5 13/01 N/A N/A
POE Adapter PHIHONG POE29U1AT(PL) PHI242904KM N/A N/A
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3 SUMMARY OF TEST RESULT

FCC Rules Description Of Test Result
§15.207 AC Powelér L|.ne. Conducted Compliant
mission
§15.407(e) Emission Bandwidth Compliant
Maximum Conducted ,
§15.407(a) Output Power Compliant
§15.407(a) Power Spectral Density Compliant
§15.205 , . -
§15.209 Undeswablesgﬁglated Emis Compliant
§15.407(b)
Transmission in case of Ab-
§15.407(c) sence of Compliant
Information
§15.203 Antenna Requirement Compliant
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4 DESCRIPTION OF TEST MODES

4.1

Operating Frequencies

Operated band in 5150 MHz ~5250 MHz:

Operated band in 5250 MHz ~5350 MHz:

Report No.: ER/2021/A0113
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20 M

40 M

80 M

20 M

40 M

80 M

Freq
CH| Mz

Freq
CH (MHz)

Freq
CH MHz)

Freq
CH (MHz)

Freq
CH (MHz)

Freq
CH (MHz)

36 | 5180

38 | 5190

42 1 5210

52 [ 5260

54 [ 5270

58 [ 5290

40 | 5200

46 | 5230

44

5220

48

5240

Operated band in 5470 MHz ~5725 MHz:

56 | 5280

62 | 5310

60

5300

64

5320

20M

40M

80 M

CH

Freq

(MHz)

CH Freq

CH Freq

Operated band in 5725 MHz ~5850 MHz:

100

5500

(MHz)
102

(MHz)
106

104

9520

5510
110

5530
122] 5610

108

5540

9550
118

112

9560

5590
126

116

5580

9630
134 5670

120

5600

124

5620

128

9640

132

5660

136

5680

140

5700

20 M 40M 80 M
Freq Freq Freq
CH iz |CP [ k|| O | Mz
149( 5745 | [151] 5755 ||155| 5775
153| 5765 | [159] 5795

157] 5785

161] 5805

165] 5825
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4.2

The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.

2. Test program used to control the EUT for staying in continuous transmitting mode is pro-

grammed.

Report No.: ER/2021/A0113
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3. Investigation has been done on all the possible configurations for searching the worst
case. The given UE is pre-scanned among below modes.

Single Multiple
Modulation Transmission Chain Transmission | Transmission
Spatial Spatial
802.11 a Cho Ch1 Ch2 Ch3 1TX 2TX
\' 802.11n [V | ChO| Vv | Cht Ch2 Ch3 SISO v MIMO
\' 802.11ac [V | ChO| Vv | Cht Ch2 Ch3 SISO v MIMO
802.11 ax Cho Ch1 Ch2 Ch3 SISO MIMO

4. Therefore, below summary is the modes of test configuration that yield the highest read-
ing and generate the highest emission chosen to carry out the relevantly mandatory test

items.
RADIATED EMISSION TEST (BELOW 1 GHz)
FREQUENCY | AVALLABLE | TESTED DATA RATE ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL | “OPULATION (Mbps) PORT
5180~5240 3610 48 4
5260~5320 5210 64 60
802.11_HT20 e - OFDM MCS8 MIMO
5745-5825 | 14910 165 157
RADIATED EMISSION TEST (ABOVE 1 GHz)
FREQUENCY | AVAILABLE | TESTED DATA RATE ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL | MCOPULATION (Mbps) PORT
5180~5240 36 10 48 36,4448
5260~5320 5210 64 52,60,64
80214MHT20 —7e005700 | 10000 140 | 100,116,140 OFDM MCS8 MIMO
5745-5825 | 14910 165 | 149,157,165
5190~5230 381046 38,46
5270~5310 54 10 62 54,62
8021 H™0  —e 105670 | 10200134 | 102,110,134 OFDM MCS8 MIMO
5755-5795 | 15110 159 151.159
5210 2 22
5290 58 58
B02.1Tac_VHTBD |t % OFDM MCS0 MIMO
5775 155 155
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CONDUCTED TEST
FREQUENCY | AVAILABLE | TESTED DATA RATE ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL | MOPULATION (Mbps) PORT
5180~5240 36 10 48 36,44,48
802.41n Hr20 | 2280-5320 5210 64 52,60,64 OFDM MCS8 MIMO

5500~5700 100 to 140 100,116,140
5745~5825 149 to 165 149,157,165

5190~5230 38 10 46 38,46
5270~5310 5410 62 54,62
8021nHT40 155670 10210 134 | 102,110,134 OFDM MCS8 MIMO
5755~5795 | 15110 159 151,159
5210 42 42
5290 58 58
802 11ac_VHTB0 s T 6122 OFDM MCS0 MIMO
5775 155 155

Note:
The field strength of radiated emission was measured as the EUT positioned in different or-
thogonal planes (E1/E2/H) based on actual usage of the EUT to pre-scan the emissions for
determining the worst case scenario.
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5 MEASUREMENT UNCERTAINTY

Test ltems Uncertainty
AC Power Line Conducted Emission +/- 234 dB
Output Power measurement +/- 1 dB
Emission Bandwidth +/- 1.53 Hz
Undesignable radiated emission measure- - 168 dB

ment

Peak Power Density +/- 1.62 dB
Temperature +/- 0.4 °C
Humidity +/- 3.5 %
DC / AC Power Source +/- 1 %

Radiated Spurious Emission Measurement Uncertainty

+/- 2.57 dB 9kHz~30MHz
+/- 485 dB 30MHz - 1000MHz
+/- 445 dB 1GHz - 18GHz
+/- 424 dB 18GHz - 40GHz
+/- 2.57 dB 9kHz~30MHz
+/- 4.37 dB 30MHz - 1000MHz
+/- 445 dB 1GHz - 18GHz
+/- 424 dB 18GHz - 40GHz

Polarization: Vertical

Polarization: Horizontal

Note:
1. This uncertainty represents an expanded uncertainty expressed at approximately

the 95% confidence level using a coverage factor of k=2.
2. The conformity assessment statement in this report is based solely on the test re-
sults, measurement uncertainty is excluded.
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6 MEASUREMENT EQUIPMENT USED
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6.1 Emission from AC power line
Conducted Emission Test Site: Conduction 1
MODEL SERIAL
EQUIPMENT TYPE MFR NUMBER NUMBER LAST CAL. CAL DUE.
EMI Test Receiver R&S ESCI 7 100759 08/26/2021 | 08/25/2022
SCHWARZBE
LISN K NSLK 8127 01040 08/10/2021 | 08/09/2022
Coaxial
Coaxial Cables N/A é’:‘;l'z 161207 | 12/07/2021 | 12/06/2022
6.2 Condcuted Measurement
Conducted Emission Test Site: Conducted 2
MODEL SERIAL
EQUIPMENT TYPE MFR LAST CAL. CAL DUE.
NUMBER NUMBER
EXA Spectrum Analyzer KEYSIGHT N9010B MY60240503 12/09/2021 12/08/2022
Power Meter Anritsu ML2496A 1242004 11/02/2021 11/01/2022
Power Sensor Anritsu MA2411B 1207365 11/02/2021 11/01/2022
Power Sensor Anritsu MA2411B 1207368 11/02/2021 11/01/2022
Attenuator Mini-Circuit BW- 2 12/14/2021 12/13/2022
S10W2+
DC Block Mini-Circuits | BLK-18-S+ 1 12/14/2021 12/13/2022
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6.3 Radiated Measurement

Radiated Emission Test Site: SAC 3
MODEL SERIAL
EQUIPMENT TYPE MFR LAST CAL. CAL DUE.
NUMEBER NUMEBER
Horn Antenna SCHWARZBECK| BBHAS1YO 184 12/16/2021 | 12/15/2022
Horn Antenna SCHWARZBECK | BEHAS120D 1441 09/27/2021 | 09/26/2022
Bi-log Antenna SCHWARZBECK | VULBS168 378 08/20/2021 | 08/19/2022
Loop Antenna ETS.LINDGREN 6502 148045 09/29/2021 | 09/28/2022
PHA Spect
pectrum Agilent N9030A |MY53120760| 04/27/2021 | 04/26/2022
Analyzer
EMI Test Receiver RE&S ESCI 7 100759 08/26/2021 | O8/25/2022
Pre-Amplifier HP 84498 3008A00578 | 12/16/2021 | 12/15/2022
EMIC EMC184045
Pre-Amplifier 980135 10/27/2021 | 10/26/2022
Instruments B
Pre-Amplifier HP 84470 2944A07676 | 12/16/2021 | 12/15/2022
Attenuator Mini-Circuit | BW-S10W2+ 4 12/14/2021 | 12/13/2022
Filter 5150-5350 MHz | Micro-Tronics | BRMS0703 1 12/14/2021 | 12/13/2022
Filter 3470-5725 MHz | Micro-Tronics | BRMS0704 1 12/14/2021 | 12/13/2022
Filter 5725-5875 MHz | Micro-Tronics | BRMS0705 1 12/14/2021 | 12/13/2022
WHEX7.0/18
High Pass Filter Wi G ESS}F 45 12/14/2021 | 12/13/2022
SUCOFLEX
Coaxial Cable Huber Subhner 102 MY2636/2 | 12/16/2021 | 12/15/2022
SUCOFLEX
Coaxial Cable Huber Suhner 104 340057/4 | 12/16/2021 | 12/15/2022
SUCOFLEX
Coaxial Cable Huber Suhner B00052/2 | 12/16/2021 | 12/15/2022
104PEA
SUCOFLEX
Coaxial Cable Huber Suhner 102 MY2621/2 | 12/16/2021 | 12/15/2022
SUCOFLEX
Coaxial Cable Huber Subhner 102 MY2617/2 | 12/16/2021 | 12/15/2022
Site Cal 5G5S SAC3 N/A 01/01/2022 | 12/31/2022
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7 CONDUCTED EMISSION TEST

71 Standard Applicable

Frequency range within 150 kHz to 30 MHz shall not exceed the Limit table as below.

Limits
Frequency range (dBuV)
MHz Quasi-peak Average
0.151t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
510 30 60 50
Note
1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

7.2 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in accord-
ance with the ANSI C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The rear of the EUT and peripherals
were placed flushed with the rear of the tabletop.

3. The LISN was connected with 120Vac/60Hz power source.

7.3 Test SET-UP

L L LIE
B Wall Plug

Alcm

7.4 Measurement Procedure

1. The EUT was placed on a table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. Repeat above procedures until all phases of power being supplied by given UE are completed.

7.5 Measurement Result

Note: Refer to next page for measurement data and plots.
Note2: The * reveals the worst-case results that closet to the limit.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Antenna: FM-SHARK-DUAL

Report Number :ER/2021/A0113 Test Site :Conduction 1
Test Mode ‘WLAN 5G Test Date  :2022-03-01
Power :120V/60Hz Temp./Humi. :22.3/50
Probe L Engineer :Jack Liu
Note: :
8ULev.reI (dBuW)
T
50
50
40
30
20
10
G0.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHZz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuVv dB dBuVv dBuV dB
0.155 Average 36.61 212 38.73 55.74 -17.01
0.155 QP 48.73 2.12 50.85 65.74 -14.89
0.163 Average 36.57 212 38.69 55.30 -16.61
0.163 QP 47.22 2.12 49.34 65.30 -15.96
0.180 Average 33.15 212 35.27 54.50 -19.23
0.180 QP 44 .42 212 46.54 64.50 -17.96
0.206 Average 29.36 212 31.48 53.36 -21.88
0.206 QP 40.58 2.12 42.70 63.36 -20.66
0.224 Average 27.16 212 29.28 52.66 -23.38
0.224 QP 38.42 2.12 40.54 62.66 -22.12
20.924 Average 39.65 2.32 41.97 50.00 -8.03
20.924 QP 44.02 2.32 46.34 60.00 -13.66
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Report Number :ER/2021/A0113 Test Site :Conduction 1
Test Mode ‘WLAN 5G Test Date  :2022-03-01
Power :120V/60Hz Temp./Humi. :22.3/50
Probe ‘N Engineer :Jack Liu
Note:
BDLevel (dBuW)
o
&0
50
40
30
20
10
Gt.'l.15 0.2 0.5 1 2 10 20 30
Frequency (MHZz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuVvV dB dBuV dBuV dB
0.155 Average 37.65 2.14 39.79 55.74 -15.95
0.155 QP 49.12 2.14 51.26 65.74 -14.48
0.163 Average 37.12 217 39.29 55.30 -16.00
0.163 QP 47.42 217 49.59 65.30 -15.70
0.172 Average 34.89 2.21 37.10 54.86 -17.76
0.172 QP 45.73 2.21 47.94 64.86 -16.92
0.189 Average 33.36 2.27 35.63 54.06 -18.44
0.189 QP 44 .15 2.27 46.42 64.06 -17.65
0.206 Average 30.22 2.29 32.51 53.36 -20.85
0.206 QP 41.13 2.29 43.42 63.36 -19.94
19.845 Average 39.82 2.33 42.15 50.00 -7.85
19.845 QP 44.05 2.33 46.38 60.00 -13.62
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Report Number :ER/2021/A0113 Test Site :Conduction 1
Test Mode :WLAN 5G Test Date :2022-03-01
Power :120V/60Hz Temp./Humi. :22.3/50
Probe L Engineer :Jack Liu
Note:
80Lev.rel (dBuvw)
o
50
50
40| |
30
20
10
o
015 0.2 0.5 1 2 10 20 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuV dB dBuV dBuV dB
0.153 Average 37.33 212 39.45 55.82 -16.37
0.153 QP 49.15 212 51.27 65.82 -14.55
0.170 Average 35.62 212 37.74 54.94 -17.20
0.170 QP 46.03 212 48.15 64.94 -16.79
0.211 Average 31.27 212 33.39 53.18 -19.79
0.211 QP 40.91 212 43.03 63.18 -20.15
0.227 Average 27.86 212 29.98 52.57 -22.59
0.227 QP 37.85 212 39.97 62.57 -22.60
0.263 Average 24.58 212 26.70 51.34 -24.64
0.263 QP 34.33 212 36.45 61.34 -24.89
20.486 Average 40.45 2.32 42.77 50.00 -7.23
20.486 QP 44.62 2.32 46.94 60.00 -13.06
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Report Number :ER/2021/A0113 Test Site :Conduction 1
Test Mode ‘WLAN 5G Test Date  :2022-03-01
Power :120V/60Hz Temp./Humi. :22.3/50
Probe ‘N Engineer :Jack Liu
Note:
BDLevel (dBuW)
o
B0
50
40 |
30
20
10
Gt.'l.15 0.2 0.5 1 2 10 20 30
Frequency (MHZz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuVvV dB dBuVv dBuV dB
0.153 Average 38.35 2.13 40.48 55.82 -15.34
0.153 QP 49.22 2.13 51.35 65.82 -14.47
0.174 Average 35.23 2.21 37.44 54.77 -17.32
0.174 QP 45.72 2.21 47.93 64.77 -16.83
0.187 Average 34.55 2.26 36.81 54.15 -17.34
0.187 QP 44 .84 2.26 47.10 64.15 -17.05
0.202 Average 31.85 2.30 34.15 53.54 -19.39
0.202 QP 42.83 2.30 45.13 63.54 -18.41
0.222 Average 30.12 2.27 32.39 52.74 -20.35
0.222 QP 40.97 2.27 43.24 62.74 -19.50
20.056 Average 40.25 2.33 42.58 50.00 -7.42
20.056 QP 44 12 2.33 46.45 60.00 -13.55
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8 EMISSION BANDWIDTH MEASUREMENT

8.1 Standard Applicable

There is no limit bandwidth for U-NII-1, U-NII-2-A and U-NII-2-C.
The minimum of 6dB Bandwidth measurement is 0.5 MHz for U-NII-3.

8.2 Test Setup

EUT Attenuator SPA

8.3 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the An-
tenna port to the spectrum analyzer.

3.a. 26dB Band width Measurement: Set the spectrum analyzer as 1% of emission BW
Sweep=auto,
Detector = Peak,
Trace Mode = Max Hold,
Manually readjust RBW until the RBW/EBW ratio is 1% based on EBW as ob-
served on the result of pre-sequence measurement.

3.b. Mark the peak frequency and —26dB (upper and lower) frequency.

4. Repeat the procedures as list above until all test default channels (low, middle, and high)
are completed.

5. Minimum Emission Bandwidth for the band 5.725-5.850GHz.
a. Set the spectrum analyzer as
RBW = 100 kHz,
VBW = 3*RBW,
Span = large enough to capture all products of the modulation process,
Detector=Peak,
Sweep=auto
b. Mark the peak frequency and —6dB (upper and lower) frequency.

6. Repeat above procedures until all frequency of interest measured was complete.
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8.4 Measurement Result

8.4.1 FCC Occupied Bandwidth

802.11n_HT20_Cho

Freq. ZS\C:VB 10 Log (B)
(MHz) (MH2) (dB)
5180 20.17 13.050
5220 19.80 12.970
5240 20.20 13.050
5260 19.97 13.000
5300 20.17 13.050
5320 19.92 12.990
5500 19.90 12.990
5580 20.12 13.040
5700 20.07 13.030
802.11n_HT20_Ch0
Freq. EC:E 10 Log (B)
(MHz) (MH2) (dB)
5745 17.65 12,470
5785 17.68 12.470
5825 17.67 12.470
802.11n_HT20_Ch0

Freq. Me;rsetared Limit

(MHz) (MHz.) (MHz)

5240 5248.83 <5250

5745 5736.21 >5725
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802.11n_HT20_Cht

Freq. 2;3\/8 10 Log (B)
(MHz) (MH2) (dB)
5180 20.18 13.050
5220 20.00 13.010
5240 19.96 13.000
5260 20.05 13.020
5300 19.91 12.990
5320 19.95 13.000
5500 19.98 13.010
5580 19.95 13.000
5700 19.95 13.000
802.11n_HT20_Ch1
B
Freq. %(i/\/ 10 Log (B)
(MHz) (MH2) (dB)
5745 17.71 12.480
5785 17.65 12.470
5825 17.72 12.480
802.11n_HT20_Ch1
Freq. Me;rsel;red Limit
(MH2) (MH2) (MH2)

5240 5248.83 <5250
5745 5736.19 >5725
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802.11n_HT40_Ch0
Freq. ZSSVB 10 Log (B)
(MHz) (MH2) (dB)
5190 40.25 16.050
5230 40.59 16.080
5270 40.81 16.110
5310 40.52 16.080
5510 39.94 16.010
5550 40.48 16.070
5670 40.10 16.030
802.11n_HT40_Ch0
Freq. ZC:E 10 Log (B)
(MHz) (MH2) (dB)
5755 36.37 15.610
5795 36.40 15.610
802.11n_HT40_Ch0
Freq. Migii;ed Limit
MH . MH
MHD) | | (D
5230 5248.01 <5250
5755 5737.00 >5725
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Freq. 2;3\/8 10 Log (B)
(MHz) (MH2) (dB)
5190 40.29 16.050
5230 40.47 16.070
5270 39.88 16.010
5310 40.32 16.060
5510 40.47 16.070
5550 40.62 16.090
5670 40.49 16.070
802.11n_HT40_Ch1
Freq. igs 10 Log (B)
(MHz) (MH2) (dB)
5755 36.41 15.610
5795 36.14 15.580
802.11n_HT40_Ch1

Freq. Me;;l;red Limit

MH . MH

MH) | | D

5230 5248.04 <5250

5755 5736.98 > 5725
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802.11ac_VHT80_Cho

Freq. ZSSVB 10 Log (B)
(MHz) (MH2) (dB)
5210 80.65 19.070
5290 80.20 19.040
5530 80.67 19.070
5610 80.43 19.050
802.11ac_VHT80_Ch0
Freq. 68(1/'\/3 10 Log (B)
(MHz) (MH2) (dB)
5775 75.26 18.770
802.11ac_VHT80_Ch0
Freq. Me;rsetared Limit
(MH2) (MH2) (MH2)
5210 5247.48 <5250
5775 5737.48 > 5725
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Freq. ZSSVB 10 Log (B)
(MHz) (MH2) (dB)
5210 80.84 19.080
5290 80.28 19.050
5530 80.79 19.070
5610 80.31 19.050
802.11ac_VHT80 Ch1
Freq. igs 10 Log (B)
(MHz) (MH2) (dB)
5775 75.03 18.750
802.11ac_VHT80_Ch1l
Freq. Me;;l;red Limit
(MH2) (MH2) (MH2)
5210 5247.42 <5250
5775 5737.38 > 5725

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FRIES AR SR E E AR AT FIN IR IR O0K » A& RLA AT FHHEF T - Al e -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions.

fication and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and
within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and
obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification

of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
NO.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7#- % 7 "% % #74* A £ F % 7 1 i 134 %

SHRBPARRGG AT t (886-2) 2299-3279

f (886-2) 2298-0488 www.sgs.com.tw

Member of SGS Group

Attention is drawn to the limitation of liability, indemni-



802.11n_20MHz_Chain0_5180MHz

Specum Anayzes 1 :
S+ _ TR
KEYSIGHT ot i Yo7 90 feen 08 T Feefn  Condw Frog § OO0 GIE [
Ik lif_lT G OF g 1010 Conber Frequeecy | sugs
My Aot Froq el il (5) S Gan low  Rado St None 5160000000 GHr |- /
w
Span
i Y Ref Ll Offset 10.00 68 0,000 Uiz
ScaleDiv 10.0 08 Rt Value 30.00 SBim ——
Log
: T + 3000000 MHz
p I L
L ') Mo
t b Foeq O
1 0H
CommrstmmGH HVideo BW 630.00 kHZ Span 30 MH,
[#ftes B 220,00 kbiz ‘Swetp 100 ms (1001 pis
2Metres Y
Bandwidh
T8 MHE 1.5 dBm
Transimil Freg EMor TE1%RHE W%
18 Barcwidh 01TMH ET erizy
Feb 1, 2022 .
. il . ? 122740 '::% £y
802.11n_20MHz_Chain0_5220MHz
Specum Anayzes 1 :
S+ _ TR
KEYSIGHT ot i WodZ 90 feen M8 T Feefn  Conde Frog § ZNOOOOOGIE [
Ik lif_lT G OF g 1010 Corber FIequeecy | sugs
A ke Fri Rl bl (5] SFGanlow  Rado St None 5220000000 GHr |1 /
w
Span
i Y Ref Ll Offset 10.00 68 0,000 Uiz
ScaleDiv 10.0 08 Rt Value 30.00 SBim ——
Log
: T + 3000000 MHz
p I L
) I -
| b Freq Ofiset
0H
CommrszmiGH HVideo BW 630.00 kHZ ) Span 30 MH,
[#ftes B 220,00 bz ‘Swetp 100 ms (1001 pis
2Metres Y
17618 Mz 114Bm
Transimil Freg EMor 4268 % of CBW Power | W%
18 Barcwidh 1980 Wz 18 ET erizy
Feb 1, 2002 .
."1(".?113&:23- '::% K
802.11n_20MHz_Chain0_5240MHz
Specum Anayzes 1
S+ _ TR
KEYSIGHT ot i WodZ 00 fan 0B g Feefun  CorteFrog S MO000GIE [
Ik lif_lT G OF g 1010 Corber Frequeecy | sus
A ke Fri Rl bl (5] SFGanlow  Rado St None 5240000000 GHr |1 y
w
1Gagh Y rad o Mir1 5.248826861 GHz)| yyonuez
Scale/Div 10.0 08 Reet Value 30.00 3B -11.50 dBm|
Log T CF Swp
3 1 - 3000000 MHz
I 4 ¥m
I B Freq Ofset
| 0H
1
(Canter 524000 GHE HVideo BW 630.00 kHZ Span 30 MH,
[#ftes B 220,00 kbiz ‘Swetp 100 ms (1001 pis
2Metres Y
17607 Wz Total Pows 114Bm
Transimil Freg EMor T % of CBW Power W%
18 Barcwidh N20MH 18 ET erizy
Feb 1, 2022 .
.r)ﬁ.?ummu '::% K

Report No.: ER/2021/A0113
Page: 31 of 259
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9 MAXIMUM CONDUCTED OUTPUT POWER MEASUREMENT

9.1 Standard Applicable

9.1.1 Duty Cycle
Pre-analysis Check: While conducting average power measurement, duty cycle of each mode
shall be checked to ensure its duty cycle in order to compensate for the loss due to insufficient
ratio of duty cycle.
All duty cycle is pre-scanned, and result as obtained below shows only the most representative
ones where duty cycle is conducted as the given transmission with given virtual operation that
expresses the percentage.

9.1.2 Output Power
e-CRF Title 47 §15.407
EUT Antenna
Band
CATEGORY Conducted Output EIRP TPC Directional Gain
Power .
Requirements
Fi int-to-
|xei§;Ttm 1 Watt(30dBm) Not required Not required 23dB
Elevation angle above 30 . .
UNILY v Out door AP 1 Watt(30dBm) degrees 125mW (21dBm) Not required 6dBi
Indoor AP 1 Watt(30dBm) Not required Not required 6dBi
Other 250mW/(23.98dBm) Not required Not required 6dBi
250mW(23.98dBm) , ,
U-NII-2A '} Other Not required When EIRP >500mW 6dBi
or 11dBm+10 log B
Atleast 6dB below EIRP
N2 o 250mW(23.98dBm) N , 1W(30dBm) .
U-NII- ') ther or 11dBm+10 log B ot required 6dBi
' Other 1 Watt(30dBm) Not required Not required 6dBi
U-NII-3 . . .
Fixed point-to-point| 1 Watt(30dBm) Not required Not required Not required
1. If transmitting antennas of directional gain greater than the antenna requirements column, the Maximum transmit power shall be
reduced by the amount in dB that the direction-al gain of the antenna.
2. For the 10 log B, B is the 26 dB emission bandwidth.
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9.2 Test Setup

9.2.1 Duty Cycle

EUT Attenuator SPA

9.2.2 Output Power

EUT Attenuator Power Sensor Power Meter

9.3 Measurement Procedure

9.3.1 Duty Cycle Measurements

1. Set span = Zero
2. RBW =8MHz
3. VBW = 8MHz,
4. Detector = Peak
9.3.2 Output Power Measurements

1. Place the EUT on the table and set it in transmitting mode.

2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .

3. Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to the power meter

4. Power Meter is used as the auxiliary test equipment to conduct the output power meas-
urement.

5. Record the max. reading and add 10 log(1/duty cycle).

6. Repeat above procedures until all frequency (low, middle, and high channel) measured
were complete.

7. MIMO mode: offset is set with “measure and add 10 Log (N)” to measurement for MIMO
mode. Offset = cable loss + 10 log (N), where N is number of transmitting antenna.
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Note:

As per section F. 2). e). (ii) of FCC KDB 662911 D01
If antenna gains are not equal and each transmit antenna is driven by only one spatial stream,
directional gain may be calculated by either of the following formulas.

; ; 2
N 55 N ANT
2.8
j=1 | k=l

. DirectionalGain=10-log N

ANT

where

Each antenna is driven by no more than one spatial stream;

NSS = the number of independent spatial streams of data;

NANT = the total number of antennas

gik =/ 20 10GKk if the kth antenna is being fed by spatial stream j, or zero if it is not;
Gk is the gain in dBi of the kth antenna.

The antenna gain is grater than 6 dBi in MIMO mode, therefore the the power density limit auten-
uation has been applied in the test results.

9.4 Duty Cycle Measurement Result

Mode Duty Cycle (%) Duty Factor (dB) 1T s\;tBti‘::,g
=Ton /(Ton+Toff) |=10*log (1/Duty Cycle) | (kHz) (kHz)
802.11n_20 100.00 0.00 0.00 0.01
802.11ac_20 100.00 0.00 0.00 0.01
802.11n_40 100.00 0.00 0.00 0.01
802.11ac_40 100.00 0.00 0.00 0.01
802.11ac_80 100.00 0.00 0.00 0.01
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9.5 Output Power Measurement Result

9.5.1 FCC Output power
802.11n_HT20_MIMO

Avg. POWER (dBm) | TOTAL TOTAL REQUIRED

CH Fre“::ency gata POWER | POWER LIMIT | RESULT
(MHz) ate Cho | Ch1 (dBm) (mW) (dBm)
36 5180 MCS8 701 | 581 9.46 8.831 18.39 PASS
44 5220 MCS8 701 | 558 9.36 8.630 18.39 PASS
48 5240 MCS8 747 | 552 9.43 8.770 18.39 PASS
52 5260 MCS8 639 | 607 9.24 8.395 1237 PASS
60 5300 MCS8 649 | 599 9.26 8.433 1237 PASS
64 5320 MCS8 657 | 587 9.24 8.395 1237 PASS
100 5500 MCS8 672 | 653 9.64 9.204 1237 PASS
116 5580 MCS8 674 | 645 9.61 9.141 1237 PASS
140 5700 MCS8 724 | 455 9.1 8.147 1237 PASS
149 5745 MCS8 1448 | 1459 | 17.55 56.885 18.39 PASS
157 5785 MCS8 1366 | 1351 | 16.60 45.709 18.39 PASS
165 5825 MCS8 13.08 12 15.58 36.141 18.39 PASS

802.11n_HT40_MIMO

Frequency Data Avg. POWER (dBm) | TOTAL TOTAL REQUIRED

CH (MHz) Rate POWER POWER LIMIT RESULT
Cho Ch1 (dBm) (mW) (dBm)
38 5190 MCS8 6.97 5.76 9.42 8.750 18.39 PASS
46 5230 MCS8 713 5.59 9.44 8.790 18.39 PASS
54 5270 MCS8 9.34 8.99 12.18 16.520 12.37 PASS
62 5310 MCS8 8.51 7.95 11.25 13.335 12.37 PASS
102 5510 MCS8 711 6.76 9.95 9.886 12.37 PASS
110 5550 MCS8 8.89 8.81 11.86 15.346 12.37 PASS
134 5670 MCS8 10.39 7.78 12.29 16.943 12.37 PASS
151 5755 MCS8 14.36 14.45 17.42 55.208 18.39 PASS
159 5795 MCS8 13.51 13.03 16.29 42.560 18.39 PASS
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802.11ac_VHT20_MIMO

Avg. POWER (dBm) | TOTAL TOTAL REQUIRED

CH Frequency Data POWER | POWER LIMIT RESULT
(MHz) Rate Cho Chi (dBm) (W) (dBm)
36 5180 MCSO0 689 | 5.71 9.35 8610 18.39 PASS
44 5220 MCSO0 6.92 55 9.08 8.472 18.39 PASS
48 5240 MCSO0 709 | 542 9.35 8610 18.39 PASS
52 5260 MCSO0 637 | 6.05 9.22 8.356 12.37 PASS
60 5300 MCS0 646 | 592 9.21 8.337 12.37 PASS
64 5320 MCSO0 653 | 582 9.20 8.318 12.37 PASS
100 5500 MCSO0 669 | 651 9.61 9.141 12.37 PASS
116 5580 MCSO0 672 | 643 9.59 9.099 12.37 PASS
140 5700 MCSO0 7.21 453 9.08 8.091 12.37 PASS
149 5745 MCSO0 1446 | 1453 | 17.51 56.364 18.39 PASS
157 5785 MCSO0 1362 | 1347 | 1656 45290 18.39 PASS
165 5825 MCSO0 1303 | 1196 | 1554 35.810 18.39 PASS

802.11ac_VHT40_MIMO

Avg. POWER (dBm) | TOTAL TOTAL REQUIRED

CH Frela‘:lency ga:a POWER | POWER LIMIT RESULT
(MHz) ate Cho ch1 (dBm) (mW) (dBm)
38 5190 MCSO 6.92 571 9.37 8.650 18.39 PASS
46 5230 MCSO0 706 | 549 9.36 8.630 18.39 PASS
54 5270 MCS0 9.31 8.95 12.14 16.368 12.37 PASS
62 5310 MCSO0 844 79 1119 13152 12.37 PASS
102 5510 MCSO0 7.02 6.71 9.88 9.727 12.37 PASS
110 5550 MCS0 884 | 877 11.82 15.205 12.37 PASS
134 5670 MCSO 1003 | 744 11.94 15.631 12.37 PASS
151 5755 MCSO 1432 | 1443 | 17.39 54.828 18.39 PASS
159 5795 MCS0 1348 | 12.93 16.22 41879 18.39 PASS

802.11ac_VHT80_MIMO

Avg. POWER (dBm) | TOTAL TOTAL REQUIRED

CH Freﬂ:ency gata POWER | POWER LIMIT RESULT
(MHz) ate Cho Ch1 (dBm) (mW) (dBm)
42 5210 MCS0 528 342 7.46 5572 18.39 PASS
58 5290 MCSO0 443 3.88 747 5212 12.37 PASS
106 5530 MCSO0 07 0.48 3.60 2.291 12.37 PASS
122 5610 MCSO0 9.15 9.36 12.27 16.866 12.37 PASS
138 5690 MCSO0 0.00 0.00 3.01 2.000 12.37 PASS
155 5775 MCSO 1352 | 1329 | 16.42 43853 18.39 PASS
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Transmit Power Control (TPC) Power
802.11n_HT20_MIMO

TOTAL | TOTAL | REQUIRED
CH F'e;'i'_le"w ga:a Ave. PORER (98] powER | POWER | LMIT | RESULT
(MHz2) ate Cho | Ch1 | (4Bm) (mW) (dBm)
100 5500 MCS8 039 | 005 | 279 1.901 12.37 PASS
116 5580 MCS8 251 | 005 1.07 1574 12.37 PASS

802.11n_HT40_MIMO

Avg. POWER (dBm)| TOTAL TOTAL | REQUIRED

CH F":;‘;Z’;w g::: POWER | POWER LIMIT | RESULT
Cho | Ch1 | (dBm) (mW) (dBm)

54 5270 MCS8 275 | 376 | -022 0951 12.37 PASS

62 5310 MCS8 206 | 147 479 3.013 12.37 PASS

102 5510 MCS8 105 | 081 3.94 2 477 12.37 PASS

110 5550 MCS8 167 | 049 2 55 1799 12.37 PASS

134 5670 MCS8 323 | -0.04 166 1466 12.37 PASS

802.11ac_VHT20_MIMO

Avg. POWER (dBm)| TOTAL TOTAL | REQUIRED

CH F":;‘I‘_IEZ';W g::: POWER | POWER LIMIT | RESULT
Cho Ch1 (dBm) {(mW) {dBm)

100 5500 MCS0 066 | 020 2 54 1795 12.37 PASS

116 5580 MCS0 293 | 042 151 1.416 12.37 PASS

802.11ac_VHT40_MIMO

Avg. POWER (dBm)| TOTAL TOTAL | REQUIRED

CH F":;‘I‘fzr;c" g::: POWER | POWER LIMIT | RESULT
Cho | Ch1 | (dBm) (mW) (dBm)

54 5270 MCS0 315 | 381 | -046 0.899 12.37 PASS

62 5310 MCS0 196 | 133 4.67 2 931 12.37 PASS

102 5510 MCS0 094 | 073 3.85 2 427 12.37 PASS

110 5550 MCS0 192 | 024 230 1.608 12.37 PASS

134 5670 MCS0 374 | 028 | 134 1.361 12.37 PASS

802.11ac_VHT80_MIMO

Avg. POWER (dBm)| TOTAL TOTAL | REQUIRED

CH Fre;:‘f"cy ga:a POWER | POWER LIMIT | RESULT
(MHz) ate Ch0 | Ch1 | (dBm) (mW) (dBm)
122 5610 MCSO 141 | 171 343 2 203 12.37 PASS
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802.11n_HT20_MIMO
rrequoncy | TOTAL | amoveaoe | ABove o | ERP
CH (MHz) iggn'f? MAX GAIN | MAXEIRP (';'g'r':) RESULT
(dBi) (dBm)
36 5180 9.46 11.01 20.47 21.00 | PASS
44 5220 9.36 11.01 20.37 21.00 | PASS
48 5240 9.43 11.01 20.44 21.00 | PASS
802.11n_HT40_MIMO
roquoney | TOTAL | Amove so- | Amove sor | ERP
CH (MHz2) iggn'f? MAX GAIN | MAX EIRP (';'g'r':) RESULT
(dBi) (dBm)
38 5190 9.42 11.01 20.43 21.00 | PASS
46 5210 9.44 11.01 20.45 21.00 | PASS
802.11ac_VHT20_MIMO
CH (MHz) F}ggn'f? MAX GAIN | MAX EIRP (';'g'r':) RESULT
(dBi) (dBm)
36 5180 9.35 11.01 20.36 21.00 | PASS
44 5220 9.28 11.01 20.29 21.00 | PASS
48 5240 9.35 11.01 20.36 21.00 PASS
802.11ac_VHT40_MIMO
Froquoney | TOTAL | Amove see | amove ser | ERP
CH (MHz) P(g‘gn'f? MAX GAIN | MAXEIRP (';'g'r':) RESULT
(dBi) (dBm)
38 5190 9.37 11.01 20.38 21.00 | PASS
46 5210 9.36 11.01 20.37 21.00 | PASS
802.11ac_VHTS80_MIMO
rroquoney | TOTAL | Aaovesee | aBove ser | ERP
CH (MHz) P{ggn'f? MAX GAIN | MAX EIRP (E.'E',',T) RESULT
(dBi) (dBm)
42 5210 7.46 11.01 18.47 21.00 PASS
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10 MAXIMUM POWER SPECTRAL DENSITY

10.1 Standard Applicable

. , Antenna
Operation| ¢y CATEGORY &-CRF Title 47 315.407 Directional Gain
Bands Power Spectral Density .
Requirements
Outdoor Access 1. 17dBm/ Mz
Vv X , 2. EIRP<=125mW(21dBm) at any elevation 6dBi
Point (Master) o
angle > 30
Indoor Access :
U-NII-1 17dBm/ MH 6dB
Point (Master) Mz |
Fixed point-to-
point Access 17dBm/ MHz 23dBi
Ponit
Client device 11dBm/ MHz 6dBi
U-NII-2A Vv All 11dBm/ MHz 6dBi
U-NII-2C Vv All 11dBm/ MHz 6dBi
U-NII-3 \Y All 30dBm/ 500kHz 6dBi
If transmitting antennas of directional gain greater than the antenna requirements column, the Maximum
transmit power shall be reduced by the amount in dB that the direction-al gain of the antenna.

10.2 Test Setup

EUT Attennator Spectrium
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10.3

1.
2.
3

©NOoO O
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Measurement Procedure

Place the EUT on the table and set it in transmitting mode.

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .
Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to Spectrum.

For U-NII1, U-NII-2A, U-NII-2C Band:

Set RBW=1MHz, VBW=3MHz, where span is enough to capture the entire bandwidth,
Sweep time = Auto (1001 pts), Detector = power averaging (rms), if available. Otherwise,
use sample detector mode, traces 100 sweeps of video averaging. (SA-2 with the omis-
sion of procedure X, the integration with 26dB EBW bandwidth)

For U-NII-3 Band:

Set RBW=300kHz, VBW=1MHz, where span is enough to capture the entire bandwidth,
Sweep time = Auto, detector = RMS or sample, traces 100 sweeps of video averaging.
In addition, measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10
log (500 kHz/RBW) to the measured result.

User the cursor on spectrum to peak search the highest level of trace

Record the max. reading and add 10 log(1/duty cycle).

Repeat above procedures until all default test channel (low, middle, and high) was complete.
MIMO mode: offset is set with “measure and add 10 Log (N)” to measurement for MIMO
mode. Offset = cable loss + 10 log (N), where N is number of transmitting antenna.

Note: For the test of PSD at MIMO mode, the highest emission of worst case employing Measure and add 10

log (N) technical is reported after the comparison between Main Antenna at single transmitting mode
and Aux that yields the higher value. The MIMO transmitting mode produces higher value of outcome.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Note:
As per section F. 2). e). (ii) of FCC KDB 662911 D01
If antenna gains are not equal and each transmit antenna is driven by only one spatial stream,
directional gain may be calculated by either of the following formulas.

. . 2
Ngs | Nanr
Z 8k
=R

DirectionalGain =10-log
* N,»i’,-\-*T

where

Each antenna is driven by no more than one spatial stream;

NSS = the number of independent spatial streams of data;

NANT = the total number of antennas

gik =/ 20 10Gk if the kth antenna is being fed by spatial stream j, or zero if it is not;
Gk is the gain in dBi of the kth antenna.

The antenna gain is grater than 6 dBi in MIMO mode, therefore the the power density limit auten-
uation has been applied in the test results.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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10.4 Measurement Result
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POWER DENSITY 802.11n HT20 MODE

Du .
Fre(;ll;ezl;cy Ch&:r:IaMSHPZ)SD Ch(:’::lla';H:)SD F?dcg;r Maxmum Corr'd PSD(dBm/MHz) Limit M?(;g')n
5180 3.629 5.166 0.00 1.32 5.39 dBm/MHz 5.71
5220 4.051 5.584 0.00 174 5.39 dBm/MHz 713
5240 3.790 5.882 0.00 .70 5.39 dBm/MHz 7.09
5260 4.263 4722 0.00 148 20.61 dBm/MHz 0.87
5300 4186 4471 0.00 132 20.61 dBm/MHz 0.71
5320 4.606 5.100 0.00 184 20.61 dBm/MHz 123
5500 2.351 5.060 0.00 168 20.61 dBm/MHz .07
5580 3.982 4.783 0.00 135 20.61 dBm/MHz 074
5700 3.719 5.920 0.00 167 20.61 dBm/MHz 1.06
Frequency Ch0 meas PSD | Ch1 meas PSD Duty 10log Maxmum Corr'd o Margin
(MHz) (dBm/300kHz) | (dBm/300kHz) Factor (S00kHz/RBW) PSD Limit (dB)
(dB) Factor(dB) (dBm/500kHz)
5745 1.448 1.476 0.00 2.22 377 18.39 dBm/500kHz | -14.62
5785 2.261 -2.548 0.00 2.22 2.83 18.39 dBm/500kHz | -15.56
5825 3.39 4.661 0.00 2.22 1.25 18.39 dBm/500kHz | -17.14
POWER DENSITY 802.11n HT40 MODE
Frequency Ch0 meas PSD | Ch1 meas PSD nggr Maxmum Corr'd PSD(dBm/MHz) Limit Margin
(MHz) (dBm/MHz) (dBm/MHz) 0 (dB)
5190 7.847 -9.174 0.00 5.45 5.39 dBm/MHz 10.84
5230 7612 9.593 0.00 5.48 5.39 dBm/MHz 10.87
5270 4.520 4.526 0.00 151 20.61 dBm/MHz .90
5310 5126 5.048 0.00 251 20.61 dBm/MHz 1.90
5510 6.455 6.664 0.00 355 20.61 dBm/MHz 294
5550 5.103 5.428 0.00 274 20.61 dBm/MHz 213
5670 3.326 6.864 0.00 173 20.61 dBm/MHz 112
Frequency Ch0 meas PSD | Ch1 meas PSD Duty 10log LG .. Margin
(MHz) (dBm/300kHz) | (dBm/300kHz) Factor (S00kHz/RBW) PSD Limit (dB)
(dB) Factor(dB) (dBm/500kHz)
5755 5117 5.124 0.00 2.22 0.11 18.39 dBm/500kHz | -18.28
5795 6.056 5.871 0.00 2.22 0.73 18.39 dBm/500kHz | -19.12
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POWER DENSITY 802.11ac VHT80 MODE

Duty

Frequency ChO0 meas PSD | Ch1 meas PSD . . Margin
(MHz) (dBm/MHz) (dBm/MHz) F?dcé;)r Maxmum Corr'd PSD(dBm/MHz) Limit (dB)
5210 10515 12.236 0.00 828 5.39 dBm/MHz 13.67
5290 11,579 1.974 0.00 8.76 20.61 dBm/MHz 8.15
5530 15.859 15.991 0.00 12.91 20.61 dBm/MHz 12.30
5610 9.290 8.932 0.00 5.10 20.61 dBm/MHz 5.49

Frequency Ch0 meas PSD | Ch1 meas PSD Duty 10log Maxmum Corr'd - Margin
(MHz) (dBm/300kHz) | (dBm/300kHz) Factor (500kHz/RBW) PSD Limit (dB)

(dB) Factor(dB) (dBm/500kHz)
5775 8.636 29.395 0.00 2.22 3.77 18.39 dBm/500kHz | -22.16
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