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Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

TEST REPORT

47 CFR 8 15.247, RSS-247

RSS-247 — Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-Exempt
Local Area Network (LE-LAN) Devices
47 CFR § 15.247 - Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

RepOrt NO. ....uveveiiiiieiiiiie e, :

20.01.22053-2

Compiled BY ..o,

Zara Vali ZM Val,

Approved by

David Johanson

W —

Date Of iISSUE ....ceieviieeveieeeeeeeeeeeeie, :

3 October 2023

Laboratory information:

Testing Laboratory ............ccccvveeeennn. :

LabTest Certification Inc.

AdAress ....ooooveeeiieeeeeeee e, :

Delta Lab: Unit 205 — 8291 92ST. Delta, B.C. V4G 0A4, Canada

Richmond Lab: Unit 3128-20800 Westminster HWY, Richmond,
B.C. V6V 2W3 Canada

FCC Site Registration No.:

CA5970

IC Site Registration No.:

5970A-2

Applicant’s name........................... :

Alpha Technologies Ltd.

AdAreSS ...oovvieeeeeeeeeeeeee e :

7700 Riverfront Gate, Burnaby, BC, V5J 5M4, Canada

Manufacture's Name .........cccce....... :

Same as Applicant

AdAreSS ..oovveeeeeeeeeeeeeeee e :

Same as Applicant

Test item description:

Trade Mark .......cooevivieeieiiiiiiieeeis :

NA

Equipment name: .........ccccveeeeeeeeennn.

WIiFi/BT radio module for use in Alpha Equipment

Model number ........ccooeevveeiiiiiienene, :

GL0005322

Serial NUMDbBEr .......coovvvveeiiiiieeeeennn, :

Proto-009

FCCID ..o, :

2BA9E-GL0005322

ICID oo :

30668-GL0005322

Possible test case verdicts:

- test case does not apply to the test

ODJECE . i :

NA

- test object does meet the

reqUIreMeENt .....cceeeviiiiiiiiieee e :

P (Pass)
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LA S Prepared by: LabTest Certification Inc.

CERTIFICATION INC

~ Client: Alpha Technologies Ltd.

OOt et | (D)

Testing:

Date of receipt of test item ............... : | June 19, 2023

Date (s) of performance of tests....... ;| June 19 — July 26, 2023

Revision History

Revision Date Reason For Change Author
0 2 August 2023 Initial Data Zara Vali
1 3 October 2023 Duty Cycle Measurements added Zara Vali

Result Summary

The tests indicated in result summary were performed on the product constructed as described below. The
test sections are the verbatim text from the actual data sheets used during the investigation. These test
sections include the test name, the specified test method, a list of the actual test equipment used,
documentation photos, results, and raw data. No additions, deviations, or exclusions have been made from
the standard(s) unless specifically noted.

The compliance status is a judgment based on the direct measurements and calculated highest emissions to
appropriate standard limits. Measurement uncertainty values, provided on calibration certificates, were not
be used in the judgment of the final status of compliance.

Based on the results of our investigation, we have concluded the product tested complies with the
requirements of the standard(s) indicated. The results obtained in this test report pertain only to the item(s)
tested. LabTest does not make any claims of compliance for samples or variants which were not tested.
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N, S Prepared by: LabTest Certification Inc.
« Client: Alpha Technologies Ltd.

47 CFR § 15.247 and RSS-247

Test Type Standard Test Method Result
FCC Part 15.247 (a) (2)
6dB Bandwidth Measurement RSS-247 5.2 KDB 558074 _DOl V05102 Pass
RSS Gen, Issue 5 ANSI C63.10:2013

Eggéi'?zgz(%@ KDB 558074 DO1 vO5r02 bass
) ANSI C63.10:2013
RSS Gen, Issue 5

Radiated Peak Power
Measurement

FCC 15.247(e)
Power Spectral Density RSS-247 5.2 §32|5C568§ 7145'D20011\:;05r02 Pass
RSS Gen, Issue 5 o

FCC Part 15.247 (d)
Band Edge and Out of Band RSS-247 5.5 KDB 558074 D01 v05r02 Pass

Emissions RSS Gen, Issue 5 ANSI C63.10: 2013

. . o FCC Part 15.209 .
Radiated Spurious Emissions RSS-Gen Issue 5 ANSI C63.10: 2013 Pass

FCC Part 15. 247 (d)
Radiated Restricted Band Edge | FCC Part 15. 205

Measurement FCC Part 15. 209 ANSI C63.10: 2013 Pass
RSS-247 5.5
General
. FCC Part 15.203 .
Antenna Requirement RSS-Gen Issue 5 Inspection Pass
Non-standard test method NA
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‘LI\ BTES Prepared by: LabTest Certification Inc.

g e Client: Alpha Technologies Ltd.

Description of Equipment Under Test and Variant Models

Description:

WIFi/BT radio module for use in Alpha Equipment
Alpha Communication Module utilizing Murata Type 1MW W-LAN Bluetooth module and Abracon PRO-

EX-347 Antenna.

0000

pieog Jalue) 1sa] Jesl
100-¥080S0L

Module shwn installed in Carrier PCB.
Antenna Abracon PRO-EX-347 attached with support cable.
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Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Variant Models:

not tested.

The following variant models were not tested as part of this evaluation, but have been identified by the
manufacturer as being electrically identical models, depopulated models, or with reasonable similarity to
the model(s) tested. LabTest does not make any claims of compliance for samples or variants which were

None

Radio Device Under Test Description

Application for ........ccccceviveiiinnnnnn. :

WIFi/BT radio module for use in Alpha Equipment

Operating Transmit Frequency ....... :

2412 - 2462 MHz

Operating Receive Frequency ........ :

2412 - 2462 MHz

Number of Channels ..............c......... :

11

Maximum EIRP (dBm) ..................... :

802.11b: 22.348
802.119g: 23.327
802.11n-HT20: 22.047

Modulation TYPe ......cccevveevcvieeeennnnen. :

802.11b: DSSS
802.11g/n: OFDM

802.11b: 1/2/5.5/11Mbps

Data Rate .......cccocvvviiieeeiiieniee e :1802.11g: 6/9/12/18/24/36/48/54Mbps
802.11n-HT20: up to 72.2Mbps

Antenna Type/Gain .........cccccceveunnee. 113 dBi

Operating condition............ccccueeenee. :/-30to 85 °C

Dimension (W X D X H)

140 mm X 158 mm X 17 mm

Supply Voltage:

5Vdc @ > 0.5Amps

If DC Power:

LI Internal Power Supply
B External Power Supply or AC/DC adapter
L] Battery

] Nickel Cadmium

[ Alkaline, 4 X AA

[ Nickel-Metal Hydride

] Lithium-lon

U Other
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EUT Internal Operating Frequencies

Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

# Frequency Description

1 2412 - 2462 MHz WiFi

2 24 MHz Crystal on the SOM PCB
3 32.768 kHz Crystal on the SOM PCB

Client Equipment Used During Test

# Product Type Manufacturer Model Comments
1 WIFi/BT module Alpha GL0005322 EUT
Technologies Ltd.
2 Switching mode Triad WSX240-1000 AE
power supply
(AD/DC power
adaptor)
3 Laptop Lenovo ThinkPad AE
Abbreviations:
EUT - Equipment Under Test,
AE - Auxiliary/Associated Equipment, or
SIM - Simulator (Not Subjected to Test)
Software and Firmware
# Description Version
1 Murata RF Test Tool Version 1.21
Abbreviations:
EUT - Equipment Under Test,
AE - Auxiliary/Associated Equipment, or
SIM - Simulator (Not Subjected to Test)
Input/Output Ports
Port Name Type* Cable Cable Comments
# Max. >3m | Shielded
1 Enclosure Port
2 Antenna Port

*Note: AC = AC Power Port DC = DC Power Port N/E = Non-Electrical

I/O = Signal Input or Output Port (Not Involved in Process Control)

TP = Telecommunication Ports
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‘LI\ S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Power Interface

Mode Voltage Current Frequency | Phases Comments
# V) (A) (DC/AC-Hz) #)
1 5 VvDC 0.5 Amps DC - Provided by AD/DC power
adaptor

EUT Operation Modes

Mode # Description

1 WiFi mode: EUT is transmitting in the WiFi mode.

EUT Configuration Modes

Mode # Description

1 EUT is connected to AC/DC power adaptor.

Duty Cycle Measuement of the EUT

The maximum achievable duty cycle was determined based on measurements performed on a spectrum
analyzer in zero-span mode with RBW = 8MHz, VBW = 50MHz, and detector = peak or average per the
guidance of Section 6.0 b) of KDB 558074 D01v04. The RBW and VBW were both greater than 50/T, where
T is the minimum transmission duration, and the number of sweep points across T was greater than 100. The
duty cycles are as follows:

Mode Duty Cycle
802.11b 99.13%
802.11g 98.46%

802.11n-HT20 99.77%

Duty cycle (T = Transmission Duration)

802.11b (T =861.3 s )
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.CE!T\.F.“ S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

ﬂ
o
=z
=z
o

L RF PRESEL | 50 DC | SENSE:INT| ALIGN AUTO  [05:11:56PM Sep 28,2023
Marker 3 A 868. 933 us Avg Type: Voltage TRACE

PNO: Fast i) 1rg:RFBurst Avg|Hold:>100/100 TvPE I v

IFGain:Low #Atten: 28 dB DET [ N

Ref Offset 12 dB
Ref 30.00 dBm

#Res BW (-6dB) 10 MHz VBW 50 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

(N [ 1]t 1.751 ms 9 914 dBm | 0000 00000O0O0O0O0O]

Pl A1 1]t [(A 861.3 us 3478aB| [ 0000000 00000 ]

[ A1[1] ¢t [(A 868.9 us 39164dB [ 00000 0000 |
___

= O W=~

.

802.11g (T = 1.414 ms)
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.CE!T\.F.CA S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

I REPRESEL | 500  DC | [ SENSE:INT| ALIGN AUTO | 04:56:24 PM Se

Marker 3 A 1.43640 ms ' Avg Type: Voltage

PNO: Fast () Trig: RF Burst Avg|Hold:>100/100
IFGain:Low #Atten: 28 dB

Ref Offset 12 dB
1LO dBidiv. Ref 30.00 dBm

#Res BW (-6dB) 10 MHz VBW 50 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

1 INEKEEE 1.457 ms 3. 845 =T I A R

Ad A1 [t[(A)  1414ms[(A 6331a8) [ 000 00000000 ]

SN A1 [1[¢[(A) 143 msf|(A) -34706dB] [ [}
]

4 —
g . rrr ;- ;|
7
8
9
10
11 1 | &

802.11n-HT20 (T = 1.335 mSs)
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.CEA S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Ref Offset 12 dB
Ref 30.00 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =

1
gd N [1[t]  1.355ms] 4662dBm| | 000 000000000 ]
[A1[1]t[(A)  1.33Ems[(A =] I N A
[1[t{(A) 1338ms[(A) 34367dB] | [ @ ]
]

SowWoo=Igonpk M

-
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‘L/\ S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Test Equipment Verified for Function

Model # Description Checked Function Results

noosea | Leler | Freavencyand ampliude | Rl t b recked OK.
JB1 An;%%%a,\hgg to Checked structure Normal — no damage.

SAS-571 Antizgg?_izl 0 Checked structure Normal — no damage.

SAS-572 An;%r?gaééfzs 0 Checked structure Normal — no damage.

AL-130 Anter;r:)?\haI;Hz to Checked structure Normal — no damage.

Measurement Uncertainty
Where relevant, the following measurement uncertainty levels have been estimated for tests:

Parameter Uncertainty

Radio Frequency + 1 ppm
Total RF Power: Conducted +1dB

RF Power Density: Conducted +2.75dB
Spurious Emissions: Conducted +3.0dB
Temperature +1.0°C
Humidity +5.0%

DC and Low Frequency Voltages +3.0%

Radiated Emission, 30 to 6,000MHz +4.93 dB
Conducted Measurements, 0.15 to 30MHz +3.52dB

Uncertainty figures are valid to a confidence level of 95%.
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LA S

L/AD | EO | Prepared by: LabTest Certification Inc.
« Client: Alpha Technologies Ltd.

1- Antenna Requirement

47 CFR Part 15.203 o
Standard RSS-Gen Issue 5 Room Temperature (°C) 24.4
Test Method Inspection Relative Humidity (%) 45.9
Test Location Richmond Lab Barometric Pressure (hPa) 1013.5
Test Engineer Zara Vali Date of Test June 19, 2023
Compliant Non-Compliant O Not Applicable [J

Test Methods

According to §15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached antenna

or of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this section.

Test Results

Accordance to the above sections, Abracon PRO-EX-347 is considered sufficient to comply with the
provisions of these section. Please see EUT photos for details.
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LA S Prepared by: LabTest Certification Inc.
« Client: Alpha Technologies Ltd.

2- 6dB Bandwidth Measurement

FCC Part 15.247 (a) (2)
Standard RSS-247 5.2 Room Temperature (°C) 26.8

RSS Gen, Issue 5

i et KDB 558074 D01 v05r02 I G 447
ANSI C63.10:2013 y 0 :

Test Location Richmond lab Barometric Pressure (hPa) 1018.1
Test Engineer Zara Vali Date of Test July 26, 2023
Test Equipment Manufacturer Model Identifier | Calibration | Calibration due
. 02 November, | 02 November,
EMC Analyzer Keysight N9038A 702 2022 2023
Attenuator Mini-Circuit VAT-20+ n/a IHC? IHC!
Notel) In House Calibration
Compliant Non-Compliant O Not Applicable [

Test Method

1. The spectrum’s automatic bandwidth measurement capability was used to perform the 6dB
bandwidth measurement. The “X” dB bandwidth parameter was set to 6.

Set RBW = 100 kHz

VBW = 3 x RBW

Detector = Peak

Trace mode = Max Hold

Sweep = auto couple

Allow the trace to be stabilized.

Nogakwd

Test Setup

TRANSMITTER STANDARD TEST

UNDER TEST | P} Tmtg‘:g"m —®| RECEVER

EUT was connected directly to the spectrum analyzer with a 20 dB attenuator.
The EUT was set to Operation Mode #1 with configuration Mode #1.
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.CE!T\.F.CAWNS.NC Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Test Results

Data Rate  Channel Frequency 6dB 99% Limit
Test mode NO (MH2) Bandwidth OBW (MH2)
‘ (MH2z) (MH2z)
802.11b 11Mbps 01 2412 8.817 11.720 =>0.5
802.11b 11Mbps 06 2437 8.924 11.895 =>0.5
802.11b 11Mbps 11 2462 8.663 11.948 =0.5
802.11¢g 6Mbps 01 2412 15.74 16.418 =0.5
802.11¢g 6Mbps 06 2437 15.81 16.735 =>0.5
802.11g 6Mbps 11 2462 15.78 16.418 =0.5
MCSO0 17.634
- >
802.11n-HT20 (6.5 Mbps) 01 2412 16.37 =0.5
MCSO0 17.687
- >
802.11n-HT20 (6.5 Mbps) 06 2437 16.40 =0.5
MCSO0 17.628 >
802.11n-HT20 (6.5 Mbps) 11 2462 16.39 =0.5
802.11b 6dB Bandwidth
- Channel 01 (2412MHz) Channel 06 (2437MHz)
.VBW 300.00 kHz - ‘?-‘gm-;ﬁ-éu:uzuuuu:uv;:zm o Rla:iilo 'slw'“r:g;:)”” ‘Span 40.000 MHz - g:‘n!-F-’I:;.-;u;i“STDUDUE::‘IM . “Idlogw‘h:ur\'

e Trig: Free ter
. #Atten: 10 dB L #hten: 10 dB

Ref 0.00 dBm Ref 0,00 dBm

iCenter 2.43700 GHz ) ) Span 40,00 MHz,
HRes BW 100 kHz #VBW 300 kHz Sweep 5ms|

Center 2.41200 GHz Span 40.00 MHz|
HWRes BW 100 kHz #VBW 300 kHz Sweep Sms

Occupied Bandwidth Total Power 2.88 dBm
11.895 MHz

Transmit Freq Error -141.14 kHz % of OBW Power 99.00 %
x dB Bandwidth 8.924 MHz x dB -6.00 dB

QOccupied Bandwidth Total Power 1.89 dBm
11.720 MHz

Transmit Freq Error 255.74 kHz % of OBW Power 99.00 %

x dB Bandwidth 8.817 MHz xdB -6.00 dB

Channel 11 (2462MHz)

E 5347 AM JUI26, 202
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None

NPT s Trig: Free Run AvglHold:>1010

WFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 0.00 dBm

Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5ms

Occupied Bandwidth Total Power 1.67 dBm
11.948 MHz

Transmit Freq Error 185.03 kHz % of OBW Power 99.00 %

x dB Bandwidth 8.663 MHz x dB -6.00 dB
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.CEA S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

802.11g 6dB Bandwidth

Channel 01 (2412MHz)_ Channel 06 (2437MHz)

I 10:57:03 AM Jul 26, 2023 o - 11:39:06 AM Jul 26, 2023
Center Freq: 2.412000000 GHz Radie Std: None Span 40.000 MHz

Center Freq 2.412000000 GHz Center Freq: 2437000000 GHz Radio Std: None
NFE e Trig: FreeRun Avg|Hold:>10110 NFE o Trig: Free Run AvglHold:>10/10
#F Gain:Low #Atten: 10 dB Radio Device: BTS #IFGainiLow | #Atten: 10 dB Radio Device: BTS

Ref -5.00 dBm Ref -5.00 dBm

A

e

S

Center 2.43700 GHz Span 40.00 MHz,
Center 2.41200 GHz Span 40.00 MHz; #Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms|

#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms

Occupied Bandwidth Total Power 1.13 dBm
16.735 MHz

Transmit Freq Error -166.33 kHz % of OBW Power 99.00 %

x dB Bandwidth 15.81 MHz xdB -6.00 dB

Occupied Bandwidth Total Power -5.12 dBm
16.418 MHz

Transmit Freq Error 73.377 kHz % of OBW Power 99.00 %
x dB Bandwidth 15.74 MHz x dB -6.00 dB

Channel 11 (2462MHz)

] SENSE:INT| I ALIGN AUTO  [11:46:15 AM Jul 26, 2023
q 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
NFE [ ] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

e ¥
]

Center 2.46200 GHz Span 40.00 MHz|
#Res BW 100 kHz #V/BW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power -3.54 dBm
16.418 MHz

Transmit Freq Error 59.956 kHz % of OBW Power 99.00 %
x dB Bandwidth 15.78 MHz x dB -6.00 dB
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.CEA S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

802.11n-HT20 6dB Bandwidth
Channel 01 (2412MHz) Channel 06 (2437MHz)

12000000 GHz Center Freq 2.437000000 GHz Center Freq; 2.437000000 GHz
AvglHold:>10/10 NFE e Trig: Free Run Avg|Hold:>1010
WFGain:Low  HAtten: 10 dB Radio Device: BTS

11:55:53 AM Jul 26, 2023
Radio Std: None

Ref -5.00 dBm Ref -5.00 dBm

ool el

AP o L
pieorein S

Center 2.43700 GHz Span 40.00 MHz,

Center 2.41200 GHz Span 40.00 MHz;
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms|

#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power -0.86 dBm
17.687 MHz

Transmit Freq Error -75.804 kHz % of OBW Power 99.00 %

x dB Bandwidth 16.40 MHz xdB -6.00 dB

Occupied Bandwidth Total Power -3.48 dBm
17.634 MHz

Transmit Freq Error 89.636 kHz % of OBW Power 99.00 %

x dB Bandwidth 16.37 MHz x dB -6.00 dB

Channel 11 (2462MHz)

J RF SENSEINT] [ AIGNAUTO _ [11:58:07 AMJul26, 2023
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None

= Trig: Free Run Avg|Hold:>10/10

#FGain:Low #Atten: 10 dB

Radio Device: BTS

Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power -3.53 dBm
17.628 MHz

Transmit Freq Error 64.601 kHz % of OBW Power 99.00 %

x dB Bandwidth 16.39 MHz xdB -6.00 dB
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LABTES] Prepared by: LabTest Certification Inc.
« Client: Alpha Technologies Ltd.
3- Conducted Peak Power Measurement
FCC 15.247 (b)(3)
Standard RSS-247 5.4 (d) Room Temperature (°C) 26.8
RSS Gen, Issue 5
Test Method KDB 558074 DO1VOSI02 | poative Humidity (RH%) 44.7
ANSI C63.10:2013
Test Location Richmond Lab Barometric Pressure (hPa) 1018.2
Test Engineer Zara Vali Date of Test July 26, 2023
Test Equipment Used Manufacturer Model Identifier | Calibration | Calibration due
. 02 November, | 02 November,
EMC Analyzer Keysight N9038A 702 2022 2023
RF Cable MRO n/a n/a IHC? IHC?!
Attenuator Mini-Circuit VAT-20+ n/a IHC? IHC?!

Notel) In House Calibration

Compliant Non-Compliant O Not Applicable [

Test Method

The center frequency is set to the frequency of the channel under the test.
The RBW is set to the maximum allowable range by spectrum analyzer.
VBW should be at least three times the RBW.

Detector = Peak

Trace mode = Max Hold

Sweep = auto couple

Allow the trace to be stabilized.

NogkwbdE

Peak Power (dBm) = Peak Power Reading (dBm) + System (dB)
System Corrections (dB) = Cable Loss (dB/m) + Attenuator (dB)
Max EIRP (dBm) = Peak Power (dBm) + Antenna Gain (dBi),
Antenna Gain (dBi) = 3

Test Setup

Description of test set-up:

TRANSMITTER STANDARD TEST
UNDER TEST | P} TRANLg':gT ER—®| ReCEIVER

EUT was connected directly to the spectrum analyzer with a 20 dB attenuator and a short cable.
The EUT was set to Operation Mode #1 with configuration Mode #1.
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Test Results

Test Mode Data Rate

802.11b
802.11b
802.11b
802.119g
802.119g

802.119g

802.11n-
HT20

802.11n-
HT20

802.11n-
HT20

This document shall not be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and

11Mbps
11Mbps
11Mbps
6Mbps
6Mbps

6Mbps

MCSO0
(6.5 Mbps)
MCSO0
(6.5 Mbps)
MCSO
(6.5 Mbps)

Test Mode

802.11b
802.11b
802.11b

802.11¢g

802.11g
802.11g
802.11n-
HT20
802.11n-
HT20
802.11n-
HT20

Channel
No.

01
06
11
01
06
11
01
06

11

Data Rate

11Mbps
11Mbps
11Mbps

6Mbps

6Mbps
6Mbps
MCSO
(6.5 Mbps)
MCSO
(6.5 Mbps)
MCSO
(6.5 Mbps)

Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Frequency
(MHz)
2412
2437
2462
2412
2437
2462
2412
2437

2462

Channel
No.

01
06
11

01

06
11

01
06

11

Peak
Power
Reading
(dBm)

-1.652
-0.752
-1.430
-2.597
0.227
-2.932
-2.005
-1.053

-3.157

Frequency

(MH2z)

2412
2437
2462

2412

2437
2462

2412
2437

2462

Page 20 of 54

System
Corrections
(dB)
20.1
20.1
20.1
20.1
20.1
20.1
20.1

20.1

20.1

Max
EIRP
(dBm)

21.448
22.348
21.67

20.503

23.327
20.168

21.095
22.047

19.943

microfilm, without permission in writing from LabTest Certification Inc.
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Peak
Power
(dBm)

18.448
19.348
18.67
17.503
20.327
17.168
18.095
19.047

16.943

EIRP
Limit
(dBm)
<36
<36

=< 36
< 36

=< 36
=< 36

= 36

Limit
(dBm)

<
30.00
<
30.00
<
30.00
<
30.00
<
30.00
<
30.00
<
30.00
<
30.00
<

30.00



.CE!T\.F.CAWNS.NC Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

4- Power Spectral Density

FCC 15.247(e)

Standard RSS-2475.2 Room Temperature (°C) 26.8
RSS Gen, Issue 5
KDB 558074 D01 v05r02

. .- 0
Test Method ANSI C63.10: 2013 Relative Humidity (RH%) 44.7

Test Location Richmond Lab Barometric Pressure 1018.1
(hPa)
Test Engineer Zara Vali Date of Test July 26, 2023
Test Equipment Used Manufacturer Model | Identifier Cal&l;rtaglon Calibration due
. 02 November, | 02 November,
Spectrum Analyzer Keysight N9038A 702 2022 2023
Attenuator Mini-Circuit VAT-20+ n/a IHC? IHC?!
Notel) In House Calibration
Compliant Non-Compliant O Not Applicable []

Test Method

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of paragraph
(b) of FCC 15.247. The same method of determining the conducted output power shall be used to determine
the power spectral density.

1- Analyser is set to the centre frequency of the channel under investigation.
2- RBW s setto 3 kHz.

3- VBW is set to 10 kHz.

4- Detector is set to peak mode.

5- Sweep time is set to auto couple.

6- Trace mode is Max Hold.

7- Trace is set to stabilized.

System Corrections (dB) = Cable Loss (dB/m) + Attenuator (dB)
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Test Setup

Description of test set-up:

Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

STANDARD y
TRANSMITTER | TEST
UNDER TEST > TRAT?)’;:'D”ER —®| RECEVER

The EUT was connected directly to the spectrum analyzer/receiver with appropriate attenuation.
The EUT was set to Operation Mode #1 with configuration Mode #1.

Test Results

Test Mod ga:a Channel Frequency
est Moade ate No. (MHz)
802.11b 11Mbps 01 2412
802.11b 11Mbps 06 2437
802.11b 11Mbps 11 2462
802.11g 6Mbps 01 2412
802.11g 6Mbps 06 2437
802.11g 6Mbps 11 2462
802.11n-HT20 MCSO 01 2412
802.11n-HT20 MCSO 06 2437
802.11n-HT20 MCSO0 11 2462

Un- .
System PSD Limit
CoIrDrSe%ted Corrections Result (dBm/3

(dBm) (dB) (dBm) kHz)
-31.053 20.1 -10.953 <8
-30.944 20.1 -10.844 <8
-31.459 20.1 -11.359 <8
-35.065 20.1 -14.965 <8
-35.231 20.1 -15.131 <8
-35 20.1 -14.9 <8
-36.398 20.1 -16.298 <8
-32.670 20.1 -12.57 <8
-36.177 20.1 -16.077 <8

802.11b Peak PSD

Channel 01 (2412MHz)

Marker 1 2.412000000000 GHz Avg Type: Log-Pr
NEE PNO: Fast L) Trig: Free Run Avg|Hold: 77/98
IFGain:Low Atten: 10 dB

Ref 0.00 dBm

‘1

AP A
et ok W""‘w.\.

X
hy,
ww""‘h«.«g

Center 2.41200 GHz
#Res BW 3.0 kHz #VBW 10 kHz

Span 24.50 MHz
Sweep 2.583 s (1001 pts)

Channel 06 (2437MHz)

Marker 1 2.437000000000 GHz Avg Type: Log-Pwr
NFE oNO: Fast Ly Trig: Free Run Avg|Hold: 20158
F Gain:Low Anten: 10 dB

Ref 0.00 dBm

4;“.—‘*"..)’-\‘-‘*#!‘*'4‘&'»"‘}",*[“‘_ "
™

e
t.“"h

pu“‘-r

g |
| w““-‘llﬁ\l\mhﬁln J""’"\[, m ‘w\\',pq\,

Center 2.43700 GHz
#Res BW 3.0 kHz #VBW 10 kHz

‘Span 24.50 M
Sweep 2.583 s (1001 pt]

Page 22 of 54

This document shall not be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from LabTest Certification Inc.

DCN: 1036, Rev 4 RA



A S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Channel 11 (2462MHz)

I RF PPESEL‘ 500 DC SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr
NO: Fast Lyo Trig: FresRun AvglHeld: 19/98
IFGain:Low Atten: 10 dB

Mkr1 2.462 000 0 GH
-31.459 dBm

Center 2.46200 GHz Span 24.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.583 s (1001 pts)

802.11g Peak PSD
Channel 06 (2437MHz)

{ RF PRESEL | 50 Q  DC SENSE:INT| ALIGN AUTO
Marker 1 2.437196000000 GHz N Avg Type: Log-Pwr
NFE PNO: Fast Ly T1i0: FreeRun Avg|Hold: 24/98
|FGain:Low Atten: 10 dB

Marker 1 2.412318500000 GHz Avg Type: Log-Pwr
N PNO: Fast g 1719: Free Run Avgl|Hold: 50198
IFGain:Low Atten: 10 dB

Mkr1 2.437 196 0 GHz

Ref 0.00 dBm -35.23

4
\

o+ hadahd
[‘4“‘,‘]-"mxf'l.w'»’\’t"\ iy W
|

Center 2.41200 GHz Span 24.50 MHz

#Res BW 3.0 kHz #VBW 10 KHz Sweep 2.583 s (1001 pts) N Center 243700 GHz

Span 24.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.583 s (1001 pts)
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.CEA S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Channel 11 (2462MHz)

RF PRESEL f SENSEINT] T ALTGN AUTO
Marker 12. 462318500000 GHz . Avg Type: Log-Pwr
NG Fast (o Trig: FreeRun AvglHold: 20198
.
IFGain:Low Atten: 10 dB

Mkr1 2.462 318 5 GHz
10 dBIdlv Ref 0.00 dBm -35.000 dBm

“AJ.HI MMH-

Center 2.46200 GHz Span 24.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.583 s (1001 pts)

802.11n-HT20 Peak PSD
Channel 01 (2412MH2) Channel 06 (2437MHz)

1 . AvaTypeLogPwr T Avg Type: Log-Pwr
Marker 1 2,411asannnan —al g Type: Log. Marker 1 2. 436657000000 GHz - o e Lop
IFGain:Low Atten: 10 dB C IFGain:Low Atten: 10 dB
Mkr1 2.411 363 0 GHz Mkr1 2.4
v Ref 0.00 dBm 36.398 dBm agidly  Ref 0.00 dBm

f '."lnl"‘»l.\'l'f'wr' LY

,,,wnmp A

Center 2.41200 GHz Span 24.50 MHz Center 2,43700 GHz Span 24.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.583 6 (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 2.583 s (1001 pts)
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.CEA S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Channel 11 (2462MHz)

RFPRESEL [ 50 Q  DC SENSE:INT] [ ALIGN AUTO | 01:06:01 PMJul 26,2023
Marker 12.462612500000 GHz ) Avg Type: Log-Pwr <z g
PNO: Fast Ly 17ig: FreeRun Avg|Hold: 17/98
=
IFGain:Low Atten: 10 dB

10 dBldw Ref 0.00 dBm

Center 2.46200 GHz Span 24.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.583 s (1001 pts)
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.CE!T\.F.CAWNS.NC Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

5- Band Edge and Out of Band Emissions

FCC Part 15.247 (d)
Standard RSS-247 5.5 Room Temperature (°C) 26.8

RSS Gen, Issue 5
KDB 558074 D01 v05r02

Test Method ANSI C63.10: 2013 Relative Humidity (RH%) 44
Test Location Richmond Lab Barometric Pressure (hPa) 1018.1
Test Engineer Zara Vali Date of Test July 26, 2023
Test Equipment Used Manufacturer Model Identifier | Calibration | Calibration due
. 02 November, | 02 November,
Spectrum Analyzer Keysight N9038A 702 2022 2023
Attenuator Mini-Circuit VAT-20+ N/A IHC? IHC?!
Notel) In House Calibration
Compliant Non-Compliant O Not Applicable []

Test Method

Based on the FCC part 15. 247(d): In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits.

Reference Level Measurement
1. Setinstrument center frequency to the channel center frequency.
Set the span to = 1.5 times the DTS bandwidth.
Set the RBW = 100 kHz.
Set the VBW 2 3 x RBW.
Set the detector to peak mode.
Sweep time is set to auto couple
Set the trace mode to Max Hold.
Allow trace to fully stabilize.

ONOTORWDN

Emission Level Measurement

Set the center frequency and span to encompass frequency range to be measured.
Set the RBW = 100 kHz.

Set the VBW = 3 x RBW.

Set the detector to peak mode.

Set the trace mode to Max Hold.

Sweep time is set to auto couple

Allow trace to fully stabilize.

NogokrwnE
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.CE!T\.F.CAWNS.NC Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Test Setup
STANDARD .
TRANSMITTER TEST
UNDER TEST > TRA":%’::'D”ER —®| RECEIVER

The EUT was connected directly to the spectrum analyser/receiver with appropriate attenuation.
The EUT was set to Operation Mode #1 with configuration Mode #1.

Test Results

Test Mode Data Rate Channel Frequency Limit
No. (MHz)
802.11b 11Mbps 01 2412 20 dBc
802.11b 11Mbps 06 2437 20 dBc
802.11b 11Mbps 11 2462 20 dBc
802.119g 6Mbps 01 2412 20 dBc
802.11g 6Mbps 06 2437 20 dBc
802.119g 6Mbps 11 2462 20 dBc
802.11n-HT20 MCSO0 01 2412 20 dBc
802.11n-HT20 MCSO0 06 2437 20 dBc
802.11n-HT20 MCSO0 11 2462 20 dBc

802.11b Out-of-Band Emissions - Channel 01 (2412MHz)

100kHz PSD Reference Le_vel

Marker 1 2.412000000000 GHz Avg Type: Log-Pwr
NFE PHO: Fast Lgl Trig: Fres Run AvglHold:>88/88
|FGain:Low Atten: 10 dB

Low Band Edge

Marker 1 2412000000000 GHz Avg Type: Log-Pwr
NFE PNO: Trig: Free Run Avg[Hold:>88/88 TYPE

: Fast Ly
1F Gain:Low Atten: 10 dB

02:42:20 PM Jul 26, 2023

Mkr1 2.412 000 GHz
Ref 0.00 dBm -15.374 dBm

Mkr1 2.412 00 GHzJ#
Ref 0.00 dBm -15.275 dBm

Span 60.00 MHz|
Sweep 5,800 ms (1001 pts)

Center 2.412000 GHz Span 14.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.400 ms (1001 pts)
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.CEA S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Spurious Emission

Marl-nt 310, ?I3?1 00000000 GH" B 7 :“-'nﬂl;ﬁ'_‘fafg;‘f
Amen: 10 48

Mkr3 10.767 GHz
Rel D00 dBm -66.867 dBm

Stop 25.00 GHzZ
Eweep 1249 2 (1001 prs)

802.11b Out-of-Band Emissions - Channel 06 (2437MHz)

100kHz PSD Reference Level Spurious Emission

RF PRESEL | 509 DC SENSE:INT] ALIGN AUTO [02:54:16 PM1ul 26, 2023
Marker 1 2.436445000000 GHz . Avg Type: Log-Pwr
PNO: Fast L, Trig: FreeRun AvglHold:»88/88
IFGain:Low Atten: 10 dB

RFPRESEL | 50Q SENSE:INT| ALIGN AUTO [ 02:59:55 PMIul 26, 2023
Video BW 4.0 MHz X Avg Type: Log-Pwr
PNO: Fast Gy Trig: Free Run Avg|Hold: 6/98
IFGain:Low Atten: 10 dB

Stop 25.00 GHz|
#/BW 4.0 MHz Sweep 1.249 s (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTIONVALUE ~ »

lfl 2 436 445 GHz 7105 dBm

2 l}l 1] 5.948 GHz 69069aBm| | [ ]
-68.479 dBm

Center 2437000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

S2Son~o oL
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A S Prepared by: LabTest Certification Inc.

N e sTe Client: Alpha Technologies Ltd.
802.11b Out-of-Band Emissions - Channel 11 (2462MHz)
100kHz PSD Reference Level High Band Edge
SENSE:INT]| ALIGN AUTO [03:03:48 PMJul 26, 2023 DC SENSE:INT| ALIGN AUTO [03:09:42 PM1ul 26, 2023

RF PRESEL [ 500 DC
Marker 1 2462532000000 GHz X Avg Type: Log-Pwr
NFE PNG: Fast (po T7ig: FreeRun Avg|Hold:>98/98
IFGain:Low Atten: 10 dB

SNO: Fast Ly Trig: FreeRun Avg|Hold:>38/98
IFGain:Low Atten: 10 dB

10 dBidiv__Ref 0.00 dBm
Log

MKR MODE| TRC| SCL Y FUNCTION | FUNCTION WIDTH

X
i N [1]7] 246253 GHz -14.459 dBm
A N (1] 247300 GHz -53.140 dBm
Bl N [1[f] 248300 GHz -74.082 dBm
)

Span 14.00 MHz|
Sweep 1.400 ms (1001 pts)|

#Res BV\i 100 kHz #VBW 300 kHz

Spurious Emission
RF PRESEL | 502 DC SENSE:INT]| ALIGN AUTO
Marker 2 8.769500003500 GHz i Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 24/98

PNO: Fast ()
IFGain:Low Atten: 10 dB

[03:11:24 PMIul 26, 2023

Stop 25.00 GHz
Sweep 1.249 s (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ +

MKR| MODE| TRC| SCL| X Y
g N [ 1]f] 3.800 GHz 67.625dBm| |
PN [1]f] 8.770 GHz 69213dBm| | [
[ 12.515GHz] 68454dBm| [ [ |
- [ ]
[ ]
[ ]

#V/BW 4.0 MHz

Page 29 of 54

This document shall not be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from LabTest Certification Inc.

DCN: 1036, Rev 4 RA



.CEA S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

802.11g Out-of-Band Emissions - Channel 01 (2412MHz)
100kHz PSD Reference Level Low Band Edge

RFPRESEL | 50Q DC SENSE:INT| ALIGN AUTO ‘[I] 21:19 PMJul 26, 2023
Marker 2 2.401080000000 GHz ) Avg Type: Log-Pwr r
ONO: Fast Lyo Trig: FreeRun AvglHold:>98/98
IFGain:Low Atten: 10 dB

Marker 1 2. 419500000000 GHz Avg Type: Log-Pwr

PNO: Fast g TrQ: Fres Run Avg|Hold >98/98
IFGain:Low Aten: 10 dB

Mkr2 2.401 08 GHZ
idiv  Ref 0.00 dBm 1L%gBl'div Ref 0.00 dBm '

Span 60.00 MHZ]
Sweep 5.800 ms (1001 pts)

WKR] MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE -
gl N [1[f]  241950GHz| 21.200 dBm [
2 N 1] 2.40108GHz 56039dBm[ [ [ |
a - 00— 1
r ]

- B

A
ICenter 2.41200 GHz Span 25.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)|

Spurious Emission
RFPRESEL [50Q DC | SENSE:INT]| ALIGN AUTO \D]‘ZZ:ZBPMMIZ&.ZDB
4

Marker 3 12.589910000000 GHz i Avg Type: Log-Pwr
PHO- Fast Lpoy Trig: FreeRun AvglHold: 14/98
IFGain:Low Atten: 10 dB

Mkr3 12.590 GHz
19 desdy Ref 0.00 dBm -73.971 dBm

Stop 25.00 GHz
Sweep 1.249 s (1001 pts)

MKR| MODE| TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTIONVALUE _ =
gl N [1[f[ 241950 GHz| 11 644 dBm I N B
2 INEEREE 44TAGHz|  73464dBm[ [ T ]
[ N [1]f] 12.590 GHz 73 971 dBm I R
- ]

S o Wo~NO N A
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.CE!T\.F.CAWNS.NC Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

802.11g Out-of-Band Emissions - Channel 06 (2437MHz)
100kHz PSD Reference Level Spurious Emission

Video BW 300 kHz Avg Type: Log-Pwr Avg Type: Log-Pwr
— 9 Trig: Free Run AvglHold:>88/88 RO Teat o) Trig: Free Run Avg|Hold: 16/98

PNO: Fast
IFGain:Low Atten: 10 dB IFGain:Low Atten: 10 dB

AAveragefHuld Number 98
NFE

e e L

A
Stop 25.00 GHz
#VBW 4.0 MHz Sweep 1.249 s (1001 pts)

A I
Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)

802.11g Out-of-Band Emissions - Channel 11 (2462MHz)
100kHz PSD Reference Level High Band Edge

Marker 1 2.469500000000 GHz Avg Type: Log-Pwr 3 X Avg Type: Log-Pwr
NFE PNO: Fast e 1710: Free Run Avg|Hold:>98/98 Fast L, 17ig: FreeRun Avg|Held:>98/98
IFGain:Los Atten: 10 dB \FGain-Low Atten: 10 dB

10 dE Ref 0.00 dBm

FUNCTION | FUNCTION VIDTH FUNCTIONVALUE _

L X Y
[ f] 2.469 50 GHz -21.546 dBm

1IN

2 INAEN
& N [1]
4

A
Center 2.46200 GHz Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)
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Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

|03:36:34 PMJul 26, 2023

| SENSE:INT|
Avg Type: Log-Pwr
AvglHold: 13/98

9.421620000000 GHz )
NFE PNO: Fast () 11ig: Free Run
Atten: 10 dB
Mkr3 9.422 GHz
706 dB:i

IFGain:Low

Spurious Emission

TvpE [N
e LAY

Marker 3

10 dBidiv___Ref 0.00 dBm
Log

Stop 25.00 GHz
Sweep 1.249 s (1001 pts)
FUNCTION VALUE ~ ~

FUNCTION | FUNCTION WIDTH

SCL| X Y

Lf | 2.469 50 GHz -12.016 dBm

1] 4.096 GHz 72364dBm| | [ |

[ £ 9.422 GHz 76706dBm| [ [ |
) I A A

Low Band Edge

AvglHold:»98/98

802.11n-HT20 Out-of-Band Emissions - Channel 01 (2412MHz)

Avg Type: Log-Pwr ‘M
Avg|Hold:>98/98 Merker 2 2'401080000 :,n_l W Trig: Free Run
IF Gain:Low Atten: 10 dB

100kHz PSD Reference Level R

Marker 1 2,416992000000 GHz
NFE PNO: Fast Ly Trig: FreeRun
IFGain:Low Atten: 10 dB
Ref 0.00 dBm

o
it
> ﬂ‘ﬂ1_‘..,,yu\a*
et

Span 60.00 MHz
Sweep 5.800 ms (1001 pts)

FUNCTION | FUNCTION WDT!

2416 992 GHz |
2.401 08 GHz |

‘Span 26.00 MHz

A
Sweep 2.533 ms (1001 pts)

nter 2.41200 GHz
s BW 100 kHz #VBW 300 kHz

Cel
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.CE!T\.F.CAWNS.NC Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Spurious Emission

SENSE:INT| [ ALIGN AUTO

G 50¢
Marker 3 Avg Type: Log-Pwr
! Trig: Free Run Avg|Hold: 13/98

IFGain:Low __Atten: 10 dB

10 dBidiv___Ref 0.00 dBm
Log

(VTSNP ol A B R I N

Stop 25.00 GHz
Sweep 1.249 s (1001 pts)

FUNCTION | FUNCTION'WIDTH FUNCTIONVALUE -

L| X Y
2.416 992 GHz -12.284 dBm ]
4973 GHz 69187dBm| [ [ ]
I

13064 GHz -69.367 dBm
r ]

802.11n-HT20 Out-of-Band Emissions - Channel 06 (2437MHz)
100kHz PSD Reference Level Spurious Emission
Marker 1 2.429512000 GHz - :fj:ﬁﬂ'#;ﬁf"' S :

IF Gain:Low

Avg Type: Log-Pwr
Avg|Hold: 9/98

15 GHz|

Ref 0.00 dBm -70.437 dBm|

o I A b

A

Stop 25.00 GHz
#Res BW 1.3 MHz #VBW 4.0 MHz Sweep 1.249 s (1001 pts)

TION WIDTH FUN LUE

Center 2.43700 GHz Span 26.00 MHz ]
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts) ‘
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A S Prepared by: LabTest Certification Inc.
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802.11n-HT20 Out-of-Band Emissions - Channel 11 (2462MHz)

100kHz PSD Reference Level High Band Edge

Marker 1 2.469475000000 GHz Avg Type: Log-Pwr ‘ Marker 3 2.480120000000 GHz Avg Type: Log-Pwr
PNO: Fast Lyo 1710 Free Run AvglHold:>88/98 T NFL PNO: Fast Cp 179: FreeRun Avg|Hold:>88/98
IF Gain:Low Atten: 10 dB L \FGalniLow Atten: 10 dB

0derdiv - Ref 0,00 dBm . C Ic Ref 0.00 dBm

Center 2,48300 GHz Span 80,00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts)

2.469 48 GHz | 21,672 dBm |
2473 00 GHz | 52.747 dBm |
248012 GHz | 66,873 dBm |

A
Center 2.46200 GHz Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)

Spurious Emission

Q SENSE:INT| ALIGN AUTO 03:52:59 PM Jul 26,2023
Marker 39. 796330000000 GHz § Avg Type: Log-Pwr
BNO: Fast Loy Trig: FreeRun Avg|Hold: 13/98
G
IFGain:Low Atten: 10 dB

10 dBidiv__Ref 0.00 dBm
Log

Stop 25.00 GHz
Sweep 1.249 s (1001 pts))

MKR] MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE =

IIIIIII

A N [1]f] 5,370 GHz| Teadedem| [ |

III=I] 9.796 GHz, 71606dBm| [ [ |
r 1
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6- Radiated Spurious Emissions

Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

FCC Part 15.209

Standard RSS-Gen Issue 5 Room Temperature (°C) 24.4
Basic Standard ANSI C63.10: 2013 Relative Humidity (%) 46
Test Location Richmond Lab Barometric Pressure (hPa) 1013

Test Engineer Zara Vali Date of Test 19-29 June 2023
Test Equipment Used Manufacturer Model Identifier | Calibration | Calibration due
. 02 November, | 02 November,
Spectrum Analyzer Keysight N9038A 702 2022 2023
Double-ridged Guide 13 September, | 13 September,
Hormn Antenna A.H.Systems SAS-571 227C 2022 2024
Horn Antenna A.H.Systems SAS-572 227D NA NA
. 24 October, 24 October,
Broadband Antenna Sunol Sciences Co. JB1 371 2022 2024
Loop Antenna ComPower AL-130 241 12 Jan 2022 12 Jan 2024
RF Cable MRO n/a n/a IHC? IHC!
EMC Shielded Enclosure usc USC-26 374 IHC? IHC?
Used Template of Tile 7!
Notel) In House Calibration
Detector: Peak Quasi-Peak/AVG
Frequency Range: 150kHz-30MHz 30-1000MHz 1-18 GHz 18-26.5GHz
RBW/VBW: X1120/300kHz 1/3MHz
Type of Facility: SAC FAC OJ in-situ
Distance: 3meter (] 10meter [J 1meter
Arrangement of EUT: Table-top only O Floor-standing only O Rack Mounted

Compliant

Non-Compliant O

Not Applicable []
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.CE/\ S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Test Method

This test measures the radiating levels from the EUT, thus evaluating the potential for the EUT to cause radio
frequency interference to other electronic devices. 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 from the EUT.

A test was made with an Spectrum Analyzer, controlled by Test Software, Tile7!, for all Harmonics with the
Analyzer in the peak mode. The IF bandwidth was 120 kHz(under 1GHz) and 1MHz(over 1GHz). To ensure
that the maximum emission at each discrete frequency of interest is 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. Measurements were then made using CISPR quasi
peak (under 1GHz) and Averaging (over 1GHz). The numerical results are included herein to demonstrate
compliance. For testing above 1GHz, average measurement is not performed if peak level is lower than
average limit.

Test Result
Emission level (dBuV/m) = Detected level (dBuV) +Cable Loss (dB) + Antenna Factor (dB/m)

Test Setup
Description of test set-up:

The EUT was placed on a 0.8 m for under 1GHz and 1.5m for over 1GHz non-conducting table above a
Turn table in SAC.

The EUT was set to Operation Mode #1 with configuration Mode #1.
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9kHz- 30MHz test setup with AL-130

R Antenna

E | 3m

¥

L
Metal Full Soldered Ground Plane

aatesh .
Spectrum Analyzer / Receiver
System Simulator

30MHz — 1 GHz test setup with JB1 antenna

RX Antenna

Ant. feed
point

- 3m - »

1
Metal Full Soldered Ground Plane

I
=0

System Simulator

1-18 GHz test setup with SAS-571 and 18-26 GHz test setup with SAS-572

B
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‘L/\ S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Test Results

Graphical Representation for Radiated Emission 9kHz to 30MHz

Radiated Emission Measured at 3 meters

130.0
125.0
120.0
115.0
110.0
105.0
100.0
95.0
90.0
85.0
80.0
75.0
70.0
65.0 1

s L“MO(;“WN‘WW gy

"
500 ot f,'q..,\ .

45.0 | ity
40.0 o MJ’"’WM

35.0
30.0
25.0
20.0
15.0

— Limit FCC15.209 at 3 m

Amplitude (dBuV/m)

0.
109‘.'DDK 100.00K 1.00M 10.00M 30.00M

Frequency(Hz)
Temp: 22.6C / 43.3 % RH / 1019 hPa

Note. Where the numerical data is not presented, the radiation is more than 20 dB below the limit line or is indicated
as background noise.
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Prepared by: LabTest Certification Inc.

Client: Alpha Technologies Ltd.

Graphical Representation fo Radiated Emission 30 MHz to 1 GHz

70.0
FCC Class B Radiated Emission Measured at 3 meters
65.0
60.0
55.0
50.0 |>
E 45.0
g
E 40.0
%‘ 35.0
<
30.04
W‘“Ihh‘
i
25.0 "‘“l"w“ T T
20.0 ‘ '| I — Vertical Peak Scar
LY — Horizontal Peak S¢an
! M X Vertical QPeak
15.0 | X ‘ Horizontal QPeak
1gﬂ":DOM 100.00M 1.00G
21.5C/43.3% RH /1019 hPa Frequency(Hz)
Frequency Antenna Raw QPeak Antenna Correction QPeak | Margin | Limit
Polarization Factor Factor
MHz V/H dBuV dB/m dB dBuV/ dB dBuV/
m m
425.024 H 15.5 20.8 2 38.3 7.7 46
449.9958 H 21.8 211 2.1 45 1 46
475.0018 H 17.2 21.9 2.2 41.3 4.7 46
549.9985 H 5.5 229 2.3 30.7 15.3 46
864.1915 H -0.9 26.6 2.9 28.6 17.4 46
Frequency Antenna Raw QPeak Antenna Correction QPeak | Margin | Limit
Polarization Factor Factor
MHz V/H dBuV dB/m dB dBuVv/ dB dBuVv/
m m
450.01 Y, 15.6 20.7 2.1 38.3 7.7 46
500.015 Vv 7.7 21.9 2.2 31.8 14.2 46
599.9478 Y, 0 22.9 2.4 25.2 20.8 46
647.7203 Vv 1 23.8 2.5 27.3 18.7 46

Note. Where the numerical data is not presented, the radiation is more than 20 dB below the limit line or is indicated
as background noise.
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N A S Prepared by: LabTest Certification Inc.
~ Client: Alpha Technologies Ltd.

Graphical Representation for Radiated Emission 1 — 18 GHz, Low Channel

800 Class B Radiated Emission Measured at 3 meters

85.0

80.0

75.0

65.0

60.0

Amplitude (dBuV/m)

n N [} w Py B (5.
£ & & & S5 & S
> =) o =) o =) o
%
==
]
[ )

FCC Peak Limit
EN Peak Limit =
FCC Average Limit
EN Average Limit
Peak Scan
Average Scan

100G 10.00G 18.00G
Frequency(Hz)

18.9 C/43.3 % RH /1019 hPa
Note. Fundamental signal is shown at 2.4 GHz.
Note. Average measurement is not performed if peak level is lower than average limit.
Note. As other datarates were shown similar results, only one is presented.
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Graphical Representation for Radiated Emission 1 — 18 GHz, Mid Channel

90.07 Class B Radiated Emission Measured at 3 meters
85.01
80.0
75.00
70.0
65.07
E
2 60.01
m
=
© S50+
K] [
2
S 50.0
E
<
45.01
40.04
35.01 me
— - ECC Peak Limit
30.01 — EN Peak Limit
' — - ECC Average Limit
— EN Average Limit
—— Peak Scan
25.0 — Average Scan
0 4
%0 10.00G 18.00G

Frequency(Hz)
18.9C/43.3 % RH/1019 hPa

Note. Fundamental signal is shown at 2.4 GHz.
Note. Average measurement is not performed if peak level is lower than average limit.
Note. As other datarates were shown similar results, only one is presented.
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N A S Prepared by: LabTest Certification Inc.
~ Client: Alpha Technologies Ltd.

Graphical Representation for Radiated Emission 1 — 18 GHz, High Channel

Class B Radiated Emission Measured at 3 meters

Amplitude (dBuV/m)

45.0

40.04

35.0 "

30.04

FCC Peak Limit

EN Peak Limit _

ECC Average Limit

EN Average Limit
eak Scan

25.0 Average Scan

2% 10.00G 18.00G
Frequency(Hz)

18.9C/43.3 % RH /1019 hPa
Note. Fundamental signal is shown at 2.4 GHz.
Note. Average measurement is not performed if peak level is lower than average limit.
Note. As other datarates were shown similar results, only one is presented.
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N A S Prepared by: LabTest Certification Inc.
« Client: Alpha Technologies Ltd.

Graphical Representation for Radiated Emission 18 — 26.5 GHz

Class B Radiated Emission Measured at 3 meters

55.07

50.01

Amplitude (dBuV/m)

45.0

40.0

35.0

— - Peak Limit
30.04 — Average Limit
— Peak Scan
25.0] — Average Scan

n
A00c 26.50G

Frequency(Hz)
18.9C/43.3%RH /1019 hPa

Note. Where the numerical data is not presented, the radiation is more than 20 dB below the limit line or is indicated
as background noise.
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.CE!T\.F.CAWNS.NC Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

7- Radiated Restricted Band Edge Measurement

FCC Part 15. 247 (d)
FCC Part 15. 205

Standard ECC Part 15. 209 Room Temperature (°C) 24.4
RSS-247 5.5
Basic Standard ANSI C63.10: 2013 Relative Humidity (%) 46
Test Location Richmond Lab Barometric Pressure (hPa) 1013
Test Engineer Zara Vali Date of Test 22 June 2023
Test Equipment Used Manufacturer Model Identifier | Calibration | Calibration due
. 02 November, | 02 November,
Spectrum Analyzer Keysight N9038A 702 2022 2023
Double-ridged Guide i 13 September, | 13 September,
Hormn Antenna A.H.Systems SAS-571 227C 2022 2024
Preamplifier Agilent Technologies 8449B 273 IHC? IHC!
RF Cable MRO n/a n/a IHC? IHC?!
EMC Shielded Enclosure usc USC-26 374 IHC? IHC?
Used Template of Tile 7!
Notel) In House Calibration
Detector: Peak
Frequency Range: 1-18 GHz
Type of Facility: FAC I in-situ
Distance: 3meter ] 10meter L] 1meter
Arrangement of EUT: Table-top only O Floor-standing only [0 Rack Mounted
Compliant Non-Compliant [J Not Applicable I

Test Method

According to 815.247(d), radiated emissions which fall in the restricted bands, as defined in § 15.205(a),
must also comply with the radiated emission limits specified in § 15.209(a).

Field strength measurements

Analyser centre frequency is set to the frequency of the radiated spurious emission of interest.
RBW =1 MHz

VBW = Minimum 3 x RBW

Detector = Peak

Trace mode = Max Hold

Trace is set to be stabilized.

ouhr®NE

Test Result

Corrected Amplitude (dBuV/m) = Reading (dBuV) + Correction Factor (dB/m)
Correction Factor (dB/m) = Cable Loss (dB) + Antenna Factor (dB/m)

Margin (dB)= Limit (dBuV/m) — Corrected Amplitude (dBuV/m)
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!‘E!T\.F.“T‘ONS.NC Prepared by: LabTest Certification Inc.
v Client: Alpha Technologies Ltd.

Test Setup

Description of test set-up:

The EUT is set 3 meter away from the testing antenna and the antenna is moved from 1-4 meter. The EUT
is placed on a turntable, which is 1.5 meter above the ground plane, the table is rotated for 360 degrees to
find out the highest emission in the restricted band. The reciving antenna should be changed the
polarization both of horizontal and vertical.

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

e —

A

D—
- D‘E 1-4m

Metal Full Soldered Ground Plane
=T .
Spectrum Analyzer / Receiver
System Simulator

Test Results
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.CE!T\.F.CAWNS.NC Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

802.11b at Channel 2412MHz
Horizontal Polarization — Limit 74 dBuV/m — Peak Measurement

[ SENSE:INT] ALIGN AUTO  [11:36:51 A Jun 2, 2023
Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

RF PRESEL o 0C

MKr2 2.390 09 GHz
Ref Offset4 dB
Ref 110.99 dBpV 33.410

Start 2.31000 GHz Stop 2.42088 GHz
#Res BW 100 kHz Sweep 10.60 ms (1001 pts)

MKR| MODE| TRC] SCL X FUNCTION | FUNCTION WIDTH FUNCTION VALUE =

=
Rl N [11f[  241230GHz[ 84264dBuv[ [ [ |
A N [1[f] 2.390 09 GHz 334t0aB0v] T T ]
3 mg_xmm——

4

SENSE:INT] ALIGN AUTO 90,2023

Avg Type: RMS i
3 o Trig: FreeRun Avg|Hold:>100/100
PNO: Fast () 119 gl PR

IFGain:Low Atten: 10 dB

Ref Offset4 dB
Ref 110.99 dBuv

Stop 2.42088 GHz
Sweep 13.73 ms (1001 pts)

FUNCTION | FUNCTION WIDTH FUNCTIONVALUE =

MKR| MODE TRC| SCL| X s
(I N [1]f] 241230 GHe| 80.601 dBuV/
I N [1[1] 2.390 09 GHz 29873dBwV| [ ||
Bl N [1]f]  236544GHz[ 27925dBwV| [ | |
4 I R E I

Vertical Polarization — Limit 74 dBuV/m — Peak Measurement

RFPRESEL | 500 DC SENSE:INT| ALTGN AUTO |11:42:58 AM Jun 29,2023
TRACE] P

Marker 2 2.390093434064 GHz R :\m;z&n)l;ggff;sr T\’PE
NFE PNO: Fast (p) i N
IFGain:Low *__Atten: 10 dB o= AN

Ref Offset 4 dB Mkr2 2.390 09 GHZ]
Ref 110.99 dBpvV

MKR| MODE| TRC| SCL FUNCTION | FUNCTION WIDTH

2.390 09 GHz
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Vertical Polarization — Limit 54 dBuV/m — Average Measurement

RF PRESEL 50 SENSE:INT| ALIGN AUTO
Marker 2 2. 390093434064 GHz X Avg Type: RMS
PNO: Fast (5 Trig: FreeRun Avg|Hold:>100/100
]
IFGain:Low Atten: 10 dB

Ref Offset4 dB
EggB!div Ref 110.99 dBpV

Start 2.31000 GHz Stop 2.42088 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 13.73 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ +
gl N [1[f[ 2412 30GHe| 91233 agv| | 0000l 000000000 ]
2 [ N [1]71] 2.390 09 GHz 34709dBwv] [ ]
El N [1[f[ 236544 GHz[ 20440@Bwv| [ T |
r ]

802.11b at Channel 2462MHz
Horizontal Polarlzatlon — Limit 74 dBuV/m — Peak Measurement

SENSE:INT| ALIGN AUTO |ll 54:51 AMJAm 29,2023
Marker 3 2. 484448000000 GHz . Avg Type: Log-Pwr
BNO: Fast Cp0 Trig: FreeRun Avg|Hold:>100/100
o
IFGain:Low Atten: 10 dB

Ref Offset 4 dB
Ref 110.99 dBuV

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~
1 mnn———
pd N [17f[  248348BGHz| 32809dBwv[ [ [ |
Sl N [1]f] 2484448GHz| 32004dBwV] T T |

py 0o o

Horizontal Polar|zat|on — Limit 54 dBuV/m — Average Measurement
SENSE:INT]| = TYP;L:;‘:; UTO  |11:56:14 AMJunZB 2023
PNO: Fast G, T1rig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

Stop 2.50000 GHz
Sweep 5.933 ms (1001 pts),

MKR| MODE TRC| SCL| X % FUNCTION | FUNCTION WIDTH FUNCTION VALUE -~

Bl N (1 [ f|  2461792GHz| 8s270dBwV[ | [ 1]

2 III-II 2.483 488 GHz 29004dBwV| [ |

2484 448 GHz 30429dBwV| [ 00|
_——
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Client: Alpha Technologies Ltd.

Vertical Polarization — Limit 74 dBuV/m — Peak Measurement
| RFPRESEL | 50 DC SENSE:INT| ALIGN AUTO! \12 00:06 PMJun 29, 2023
Marker 2 2. 483488000000 GHz 3 Avg Type: Log-Pwr
PNO: Fast (L, 179 FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

Ref Offset 4 dB
'IngBldiv Ref 110.99 dBpvV

Stop 2.50000 GHz
Sweep 4.600 ms (1001 pts),

R MQDE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
ENEE 2 461 792 GHz 96. 092 dBwv| [ ]
IIIIIII 2.483 488 GHz 40.965 dBuV ———
IIIII= 2.484 448 GHz 37689dBuV| |
T 1]

SENSE:INT] ALTGN AUTO [ 11:58:37 AMJun 28, 2023
Avg Type: RMS
NG, Fast (p Trig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

Ref Offset 4 dB
E%gBldiv Ref 110.99 dBuV

MKR| MODE TRC, SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE
1 INEEEEE 2 461 792 GHz 94, EHJ éBwv| [ ]
oA N [1 (] 2,483 488 GHz 403108 [ ]
&l N (1] f] 2.484 448 GHz 3/eo1aBwV| [ ]

- ]

802.11g at Channel 2412MHz
Horizontal Polarization — Limit 74 dBuV/m — Peak Measurement

SENSE:INT| | ALIGN AUTO |12 08:44 PMJun 29, 2023
Avg Type: Log-Pwr T
rig: Free Run AvglHold:>100/100

Ref Offset4 dB
10 dBidiv
Log

Stop 2.42200 GHz,
Sweep 10.73 ms (1001 pts)

R| MODE TRC| SCL X FUNCTION | FUNCTION WIDTH FUNCTION VALUE
I N [1[f] 241304 GHz| 76. 776 aBwv| [ [ |
[ N [1]f] 2.390 08 GHz 36902dBwv| [ ]
[ N [1]f] 238560GHz]  33371dBuV| |
1
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.CE!T\.F.CAWNS.NC Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Horizontal Polarization — Limit 54 dBuV/m — Average Measurement

SENSE:INT] ALIGN AUTO
Avg Type: RMS

RF PRESEL | 50

C
Marker 1 2. 413040000000 GHz .
TNG:Fast sy Trig: Free Run AvglHold:>1001100

IFGain:Low Atten: 10 dB

Ref Offset 4 dB

MKR| MODE| TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE  ~

U N [1]f] 2 413 04 GHz 73 429 dBuv| |
2 NEEEEE 2.390 08 GHz 31584dBuv| | [ 1}
[ N [1]F] 2.385 60 GHz 28770aBwv| | |0 |
I

Vertical _Polar_|zat|on - L|m|t 74 dBuV/m — Peak Measurement

SENSEINT| ALIGN AUTO |12:14:23 PMJun 29, 2023

Avg Type: Log-Pwr TRADE
SN Trig: Free Run AvglHold:>100/100 E
o= [N

IFCaintow ~Atten: 10 dB
Mkr1 2.413 04 GHZ

Ref Offset4 dB
ElggBldiv Ref 110.99 dBpV

Stop 2.42200 GHz
Sweep 10.73 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

1 III-[I_
AN [1]f] 2.390 08 GHz 45700dBw| |
. X I N R

Vertlcal Polar|zat|on — Limit 54 dBuV/m — Average Measurement

SENSE:INT| ALIGN AUTO |12:12:30 PMJun 29 2023

RF PRESEL Q
arker 1 2.4130. 0000 GH ) Avg Type: RMS
5 Trig: Fr Avg|Hold:>100/100

Ref Offset4 dB
Ref 110.99 dBpV

Stop 2.42200 GHz
#V/BW 300 kHz* Sweep 13.87 ms (1001 pts)

MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

A N [1]f] 2413 04 GHz 82 971 dBuv|
AN [1]f] 2.390 08 GHz a2101dBpv| [
2.385 60 GHz 3427dBev| [ ]

(N [1[f] 38
g -  r——r
8
r [ [ [ |
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.CEA S Prepared by: LabTest Certification Inc.
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802.11g at Channel 2462MHz
Horizontal Polarization — Limit 74 dBuV/m — Peak Measurement

RF PRESEL | 500 DC SENSE:INT] ALIGN AUTO _|12:20:16 PM1un 29,2023
Marker 3 2.484496000000 GHz ) Avg Type: Log-Pwr
PNO: Fast L, 1719: FreeRun Avg|Hold:>100/100
B ]
|IFGain:Low Atten: 10 dB

Ref Offset4 dB
En dBidiv__Ref 110.99 dBpV

#VBW 300 kHz

MKR_MODE TRC| SCL| Y FUNCTION | FUNCTION WIDTH FUNCTIONVALUE
I N [1[f]  2469472GHz[  85.012dBuV|
[f]  2483488GHz[  33.186 dBuV|
[f]  2484496GHz[  32.105dBuV]
I
I N E—
—

[ sense:nT[

Avg Type: RMS
NG: Fast Ly Trig: FreeRun AvglHold:>1001100
IFGain:Low Atten: 10 dB

Ref Offset4 dB
Ref 110.99 dBpvV

SCL FUNCTION | FUNCTION WIDTH FUNCTIONVALUE ~ »

l] 2 462 368 GHz 774 021 dBuV|

SENSE:INT] | ALTGN AUTO__[12:26:01 PMJun 29,2023
Avg Type: Log-Pwr
PNO: Fast (,. 17ig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

Ref Offset 4 dB
EggBldiv Ref 110.99 dBuvV

Stop 2.50000 GHz
Sweep 4.600 ms (1001 pts)

MKR| MODE TRC| SCL| X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =

I N [1[7] 2.462 368 GHz sgigodBwVl [ [ |
P N [1]f]
3 [ N [1]f] 2.484 496 GHz 39.087 dBUV]
= ]

4--
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.CEA S Prepared by: LabTest Certification Inc.
Client: Alpha Technologies Ltd.

Vertical Polarization — Limit 54 dBuV/m — Average Measurement

RFPRESEL [ 500 DC SENSE:INT] [ ALIGN AUTO  [12:24:29 PMJun 29,2023
Marker 1 2.462368000000 GHz 3 Avg Type: RMS
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100
: —~
|IFGain:Low Atten: 10 dB

Ref Offset4 dB
Ref 110.99 dBuv

Stop 2.50000 GHz
Sweep 5.933 ms (1001 pts)

MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »
U N [1]F] 2.462 368 GHz 86876dBwv| [ 000 0000000 |
2 MIENES 2.483 488 GHz sgssgaBwv| [ |

802.11n- HT20 at Channel 2412MHz
Horizontal Polarization — Limit 74 dBuV/m — Peak Measurement

| RFPRESEL [50Q DC | SENSE:INT]| ALIGN AUTO |BE:21 39 PMJul 31,2023
Marker 1 2.419648000000 GHz 3 Avg Type: Log-Pwr
st (I Trig: Free Run AvglHold:>102/102
PNO: Fast Ly
IFGain:Low Atten: 10 dB

Ref Offset 4 dB
Ref 110.99 dBpV

MKR| MODE| TRC| SCL X Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE_ ~
Sl N [1[f[ 241965 GHz] 78431aBuv| [ [ ]
2 MEENES 2.390 08 GHz a1008dB0V| ]
Bl N [1[f[  236275GHz] 32424aB0V| [ [ ]

) A A

Horizontal Polarization — Limit 54 dBuV/m — Average Measurement
SENSE:INT| Avg TYPE-‘:«L';G’\:;UTO ‘[IE- 19:18 P
PNO: Fast (p Trig: FreeRun Avg[Hold:>102/102
IFGain:Low Atten: 10 dB

Ref Offset 4 dB
Ref 110.99 dBuV

Stop 2.42200 GHz
#VBW 300 kHz* Sweep 13.87 ms (1001 pts)

MKR| MODE TRC| SCL| X kg FUNCTION | FUNCTION WIDTH FUNCTION VALUE =

[ f]  240834GHz|  72.869 dBuV]
[ 1] 2,390 08 GHz 32.737 dBuV
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A S Prepared by: LabTest Certification Inc.
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Vertical Polarization — Limit 74 dBuV/m — Peak Measurement

RF PRESEL | 50 SENSE:INT| ALIGN AUTO ‘[IS‘S[I‘A] PMIL
Marker 3 2. 412592000000 GHz . Avg Type: Log-Pwr
NG Tost Lo Trig: Free Run Avg|Hold:>102/102
Gy
IFGain:Low Atten: 10 dB

Ref Offset4 dB
Ref 110.99 dBpv

Stop 2.42200 GHz
Sweep 10.73 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~
1 NEEEEE z 366 00 GHz 32. 757 agwv| [ ]
2 [N 4 [F 2.300 08 GHz q0420dBwv| [ ]
& N [1]f[ 241259 GHz| 83575dBwV| | 000000 0000000000 |
- ]

Vertical Polar|zat|on — Limit 54 dBuV/m — Average Measurement
SENSE:INT| Avg -ryP;LéGh":; uTo ‘[IS 55:03 PM ]

PNO: Fast Gy Trig: Free Run Avg|Hold:>102/102
IFGain:Low Atten: 10 dB

MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  »
1 NEEENE :ss 00 GHz 27 545 dB v ]
2 IEEREA 239008GHz[  42681dBuV| |
I N [1]f] 241259 GHz 54 353 dB v

802.11n- HT20 at Channel 2462MHz
Horizontal Polarlzatlon — Limit 74 dBuV/m — Peak Measurement

RF PRESEL | 50 SENSE:INT]| ALIGN AUTO
Marker 3 2. 490200000000 GHz X Avg Type: Log-Pwr
oNG:Tast Loy Trig: FreeRun Avg|Hold:>1021102
: >
IFGain:Low Atten: 10 dB

Ref Offset4 dB
Ref 110.99 dBpV

Stop 2.50000 GHz
Sweep 4.800 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE ~ »

1 ITNENES G T ] I

EEERRS 748350GHz|  32%5taBwy| | | |

N ] 749020GHz | 3tdgeamw ]
) B

2
3
4
5
6
7
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Horizontal Polarization — Limit 54 dBuV/m — Average Measurement

RF PRESEL | 50 SENSE:INT| ALIGN AUTO [06:10:32 PMJul 31,2023
Marker 3 2. 490200000000 GHz i Avg Type: RMS
a8 Trig: Free Run Avg|Hold:>102/102
PNO: Fast Lp)
IFGain: Luw Atten: 10 dB

Ref Offset4 dB
Ref 110.99 dBpV

#VBW 300 kHz*

FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
| N [ 1 z 463 85 GHz 79. 390 dBuV| I B
2 l}llll] 2.483 50 GHz 30033dBwv| [ ]
2.490 20 GHz 27.969 dBUV

SENSE:INT] ALTGN AUTO __|06:05:46 PMJul 31,2023
‘Avg Type: Log-Pwr TR "

PNO: Fast () Trig: Free Run Avg|Hold:>102/102

IFGain:Low Atten: 10 dB

Ref Offsetd dB
Ref 110.99 dBuvV

MKR| MODE TRC| SCL| FUNCTION | FUNCTIONWIDTH FUNCTION VALUE =

f N (1] 7] z 463 85 GHz 87 905 dB v
2 [ N (1] f] 248350 GHz 40.076 dB

SENSEZINT] | ALIGN AUTO___[06:07:52 PMul 31, 20
Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold:>102/102
|IFGain:Low Atten: 10 dB

Ref Offset 4 dB
E%ngdiv Ref 110.99 dBpV

#VBW 300 kHz* Sweep 6.200 ms (1001 pts)

NKR MQDE TR\. S\.L Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  »

2453 85 GHz 86.035dBuV| |
2 IIIIII] 2.48350 GHz 3664dB0V] [ ]
BN N |1 f ] 2.490 20 GHz 30016dBWV| [
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END OF REPORT
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