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Noise Figure
Governing Doc FCC Part 90.219 Room Temperature (°C)

ANSI/TIA-603- E; FCCKDB

Test Procedure 935210 D05, v01r03

Relative Humidity (%)

Test Location Richmond Barometric Pressure (kPa)

Test Engineer Jeremy Lee Date March 7, 2022

EUT Voltage DC ] 120VAC @ 60Hz

Test Equipment Used | Manufacturer Model Serial Number | Calibration date | Calibration due

Signal Generator Keysight N5172B MY 53050270 Oct 9, 2021 Oct 9, 2023

Spectrum Analyzer Keysight N9010A MY50520285 Oct 11, 2021 Oct 11, 2023

Frequency Range: 2 times of the passband on each band

Detector: Average

RBW: 910 kHz

Type of Facility: Tabletop

Distance: Direct

Noise Figure on each band is less than the 9 dB required.
Compliant Non-Compliant [ Not Applicable []

Test setup

Description of test set-up:

Based on FCC KDB 935210 D05 Indus Booster Basic Meas v01r03: 2019, the system maximum gain and
the noise density is measured. Measurements were performed within the EUT's passband.

The noise figure is then calculated by NF = NP — Gain + KTB Noise; where

NP is in band noise power per Herz,

Gain is measured at the maximum noise frequence with -55 dBm input signal in UL.

KTB Noise is 174dB/Hz at room temperature.

The EUT was set to Operation Mode #1 with configuration Mode #1.

Spectrum airHost O EUT 50_ 2
Analyzer Terminator
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Results
Test Band Gain kTB Measured Value | Noise Figure
(dB) (dBm/Hz) (dBm/Hz) (dB)
800PS 93.82 -174 -76.66 3.52
700PS 93.80 -174 -77.28 2.92
450PS 92.66 -174 -77.91 3.43
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Frequency Stability

The hdHost and hd37 are sychronized to the same reference clock. Therefore there is no frequency error
after down and up frequency conversion are performed.

The frequency stability check is not applicable to the EUT.
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Raradiated Emissions - Enclosure

Governing Doc

Test Procedure
Test Location
Test Engineer
EUT Voltage

Test Equipment Used
Spectrum Analyzer

Broadband Antenna
Loop Antenna
Horn Antenna

RF Preamplifier

EMC Shielded Enclosure

FCC Part 2.1053,
FCC Part90.210
& FCC Part 90.219
ANSI TIA-603-D

Richmond

DC

Manufacturer
KeySight
Sunol
ComPower
A.H Systems
Agilent
uscC

Client: DaliWireless, Inc.
Report No.: 20.01.20808
Revision No.: 1

Room Temperature (°C)

Relative Humidity (%)

Barometric Pressure (kPa)

Date

] 120VAC @ 60Hz

Model
N9038A 702
JB1 371
AL-130 241
SAS-571 227C
8449B 273
USC-26 374

Notel) NCR = No Calibration Required, but NSA was done at 2016.

Frequency Range:
Detector:
RBW/VBW:

Type of Facility:
Distance:
Arrangement of EUT:

Compliant

9kHz-30MHz
Peak (for Prescan)
9/30kHz

SAC

3meter

Table-top only

Non-Compliant O

30-1000MHz
Quasi-Peak(for Formal)
120/300kHz

LI FSOATS

[ 10meter

O Floor-standing only

Page 78 of 87

March 7, 2022

Identifier | Calibration date| Calibration

18-Apr-2017 | 18-Apr-2018

29-Mar-2016 | 29-Mar-2018

28-0Oct-2015 | 28-Oct-2017

22-Sep-2016 | 22-Sep-2018
NCR NCR
NCR! NCR!

1-18GHz

) X Average(for Formal)

1/3MHz

O in-situ

] 1meter

O Rack Mounted

Not Applicable [J
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Test setup

Description of test set-up:

The EUT was placed on a nonconducting platform (i.e., an “EUT support table”), of nominal size 1 m by 1.5

m, whose top surface is nominally 80 cm above the reference ground plane. The EUT was setupon 3
meters away from the EUT. The EUT was set continually on its Radio, 5W Max., which was downlinked from
hdHost. And the output of RF was terminated via 30dB attenuator, for rejecting the high power of carrier.
The lowest, middle and highest channels were used for measuring of all radiated spurious emisions .

The EUT was set to Operation Mode #1 with configuration Mode #1.

SAC

- Radiated Emission 30 to 1,000MHz, with JB-1

RX Antenna

ey

i

: Spectrum Analyzer / i
System Simulator P lyzer / Receiver
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- Radiated Emission 1 to 18GHz, with SAS-571

by ‘V‘ ‘
I
|-t 3m 1-4m
EUT
f e
1.5m
= A
Metal Full Soldered Ground Plane
e=s 1 =l —
Spectrum Analyzer / Receiver

System Simulator

Measurement Procedure

Testing was performed in accordance with the test standard(s) referenced in the test summary section of
this report. The Equipment Under Test (EUT) was configured based upon the requirements of the
applicable test standard. Initially, the primary emission frequencies are identified by positioning a
broadband receive antenna three meter fromthe EUT.

Scans were made with an EMC Analyzer, controlled by EMC Test Software, Tile7!, from 30kHz to 18GHz
with the receiver in the peak mode. The receiver IF bandwidth was 9kHz,120 kHz or 1MHz as appropriate
for the frequency and scan step was about 30kHz. To ensure that the maximum emission at each discrete
frequency of interestis observed, the receive antenna is varied in height from one to four meters and
rotated to produce horizontal and vertical polarities while the turntable is rotated to determine the worst
emitting configuration. Under 30MHz was only tested at 1meter height and Antenna was changed both
polarization, Horizontal and Vertical. Measurements were then made using CISPR quasi peak when the
peak readings were within 10dB of the limit line. The numerical results are included herein to demonstrate
compliance.

Test Result

The output of EUT was set to 1 Watt(+30dBm), the PASS level of Spurious is: 43 + 10log(P) = 43 +
10log(1) = 43dB attenuation = -13dBm Since of radiated measurement was performed at 3 meters, the limit
line was converted to dBuV/musing the formulas ad outlined in KDB 971168: -13 dBm ERP =84.38
dBuV/m at 3 meters. Spurious Emission level (dBuV/m) = Detected level (dBuV) + Path Loss(dB) +
Antenna Factor (dB/m) - Preamplifier's Gain (dB)
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Test setup picture:
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Graphical Representation for Emission - Radiated 30kHz to 30MHz

Spectrum was scanned manually from 30kHz to 30MHz. No automated plot is available for this
frequency range. No spurious emissions from the product were detectable

Graphical Representation for Emission - Radiated 30MHz to 1GHz

FCC 90.219 @3meters
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Graphical Representation for Emission - Radiated 1 to 9GHz

FCC 90.219 @3meters

WLABTES
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=— Limit_Peak

Project Number - 20808 Combined Graph — Horizontal
Model Number - hd37-3-PS-ABH-21-1N-D0 — Vertical
Serial Number - 10911132E01BB9008
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Last Data Update 09:38:42 PM, Monday, March 07, 2022 Contact: Andrew Leung

Table Representation for Emission - Radiated 30MHz to 9GHz

No Emissions were measured. All emissions detected, other than the fundamental, were related to
the Digital Mode circuitry. No Transmitter Spurious Emissions were detectable and are greater
than 20dB below the limit line.
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APPENDIX A: 1SO 17025:2005 Accreditation Certificate

AN?AB

CERTIFICATE OF ACCREDITATION

ANSI-ASQ National Accreditation Board
500 Montgomery Street, Suite 625, Alexandria, VA 22314, 877-344-3044

This is to certify that

Labtest Certification, Inc.
3128, 20800 Westminster HWY
Richmond B.C. V6V 2W3

has been assessed by ANAB
and meets the requirements of international standard

ISO/IEC 17025:2005

while demonstrating technical competence in the field of

TESTING

Refer to the accompanying Scope of Accreditation for information regarding the types of
tests to which this accreditation applies.

AT-2033
Certificate Number

ANAB Approval — ~_ S
. ' . A SN2,
Certificate Valid: 08/07/2017-03/04/2018 Saa—
Version No. 004 Issued: 08/07/2017 M
S
OATENNS
TN d

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communiqué dated April 2017).
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AMNSI-ASQ National Accreditation Board

SCOPE OF ACCREDITATION TOISOVIEC 17125:2005

Labtest Certification, Inc.
3128, 20200 Westminster HWY

Fictenond B.C. VAV 2W3

Eavinde Dhillon RubenTgate Phone: 604-247-0444
kdhilloru@ill abtestcert cott. nuben U garte@labtesteert com
wwar labtestoert. com

TESTING

Validto: Mardh 4, 2018

Certific ate Fhamber: & T-2033

Testing performed in support of FCC Do C and Certification approval procedures

Type of Device Exantples

Scope of Accredilation

Supporting FCC
Guid ance

Commenis

Unirtertionsl Fadistors (FCC Fart
15, Subpart B

AHET Co3 4-2014

Indoastrial, Sciemtiic, and hledical
Equiptnert (FCC Patt 18)
* Conanmer TSR e quipitert

FCC ME-5, (Febmuary 1986)

Iritertioral Fadistors
[FCC Part 15 Subpart )

AMET C63 . 10-20 13

TPCE(FUC Part 15, Subpart Ir)
sTnlicerce d Persoral
Comramic stiok Systerns devices

LAHEL 063 17-2013

U-HIO withot DFS Bderdional
Fadiators (FCC Part 15, Subpart E)
sTnlicerce d Hational Iformmation
Infrastmactme Devices (17-}1IT
withot DFS)

LAHET 063 .10-2013

ED'E Pub Lic ation 739033

T-HI with DF3 ntertional
Radiators (FOC Part 15 Subpart E)

* Thnlic exwed Hatioral Bf crxmation
Irfrastoactme TF- HIT) Drewric e s warith
Drymatmic Fre quency 5 le ction (DFS)

FCC EDE Publication
905462 D02 UHI DFS
Complisne e Procedures Heoar
Foales w01 (Aprd &,2016)

TI'WE Intertional Fadistors (FOC
Part 15, 3uhpart F)
#TTHrawrideband Operation

LAHET 063 .10-2013

EPL Irtertional Radiators (FCC Part
15, Subpart )

wdyccess Broadband Creer Povarer
Live (Secess BELY

LAMET 063 .10-20 13

White Space Dewice Interdional
Radiators (FCC Part 15, Subpart H)
#\White Space Devdces

LAMET 063 .10-2013

Vergiom 00G  Ismaed: (2072017
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Testing performed in support of FCC DoC and Ceriification app roval procedures

AMNSI-ASQ National Accreditation Board

Type of Device Exantples

Scope of Accredilation

Supporting FCC
Guidance

Commenis

Comanercial Mobile Services (FCC
Lirenced Fadio Service Equipsment)
#Part 22 (celhalar)

wPart 24

Part 25 [hon-microrae’)

#Dart 27

AMELTIA-G03-D
TIA-102. CAAL-T

EDE Publiation 971168

Crereral Mobik Fadio Services
[FCC Licensed Radio Service
Equipmernt)

#Patt 22 (oo elhlar)

#Part 90 (hon-microrae’)
wPart 95

wPart 97

#Part 101 fhuom-mmicrorase )

AMELTIA-G03-D
TIA-102. CAAL-T

Dlionarawe Fregquen ies, as
nzed i this part, refers to
frequerncies of 890 MiHz
atud abomee

Citizens Broadband Fadio Serwices
[FCC Licensed Radio Service
Equipmernt)

#Patt 96

AMELTIA-G03-D
TIA-102. CAAL-D

EDE Publiation 971168

Marititre and Awistion Radio
Services (FCO Licernsed Radio
Service Equipsment))

wPart 80

#Part 87

AMELTIA-G03-D

Dlimonarave atd Mlillineter Bands
Fadio Services (FCOC Licensed
Radin Service Equiprrerd)

wPart 25

wPart 74

wPart 90 (90, 90E, I SRC)
#Part 101

AMELTIA-G03-D
TIA-102. CAAL-T

Broadcast Fadio Services (FCC
Lirenced Fadio Service Equipsment)
wPart 73

#Part T4 (hoh-mmicrorae’)

AMELTIA-G03-D
TIA-102. CAAL-D

EF Expoame
#Devices mbject to SAF
Te QiTerteris

IEEE 24 1528™-2013

ED'E Pub lic ation 86566 4
ED'E Publication 447408

Hearing &id Compatibiliy: (Part 207
«HAC for Cormmmercial mobile
SEIVICE S

AMEL C03.19-2007; or
LHET 063 .19-2011

Vergiom 00G  Ismaed: (2072017
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ANSI-ASQ National Accreditation Beard

Tesiing performed in support of FCC Do C and Certification app roval procedures

Client: DaliWireless, Inc.
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LM ST 63 .4-2009

Type of Device Exanples Scope of Accreditation Supporting FCC Comments
Guidance
Sigral Boosters (Patt 20 + FCC EDE Publication
»Wideband Corsnmer siznal Q3521003 Signal Booster
boosters Meanmanents w4 Fehniany
#Provider- spec ific £ iznal o osters 12,2016)
sTnhasirial sighalboosters + FCC ED'E Publication
Q35210 D04 Provrider
Bpecific Booster
Meanmranerts 102 (Febrane
12,2016
+ FCC EDE Publication
935210 D05 Fudius Booster
Bagic Meas vl Il 1 (Febmary
12,20 161
Elecironagnetic Compathility (EMC)
Test Method Test Specification(s) Range Commenis
Thii icmal Badiators LIS C63.4-2003

Fadiated and Corvhacted
Emi cione

AHEI 63 42014;
FCC 05 T/E-05 (1986); ICE 5-001(2006);
ICE 5-002 (20 13);
ICE 5-003 (20 16);
ICE 5-005 (2008
CISPR 16-1-1(2015% CISPE 16-1-2(2014);
CISPR 16-1-3(2006% CISPR 16-2- 1(2014);
CISPR 16-2-202010°% CISPE 16-2-3(2014);
CISPR 16-2- 502008 CISPE 16-4-2(2014);
EN 55016-1- 1¢2010%;
EN 55016-1-2(2014);
EN 55016-1-3(2006);
EH 55016-1-4(20107;
EN 55016-2- 1(2014);
EN 55016-2-2(2011);
EN 55016-2-3(2014);
EN $5016-4-2(2014; CISPR 11(2012%;
EHN 55011(2013);
ATMES CISPR 1172013 ) EN 11 (RRA
Srmemee 2015-110, e , 03, 20157
VECT V-3 (up to 6 GHz); VECT W-5;

CHE 13438

OLkHzto 40 GHz

Versin 008 Temaed: (20772017

www.anah.org

Pagul of &

END OF REPORT
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