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1. GENERAL INFORMATIONS

This document submits the results of Radio tests performed on the equipment (denominated hereafter E.U.T.:
equipment under test) according to documents listed in §2 of this test report.

TESTING PROCEDURE AND TESTING LOCATION:

Testing Laboratory .......ccoceceeveevivvciinnennnnn. . EMITECH ILE DE FRANCE Laboratory
AdAress. ..o : 30-32, avenue des 3 Peuples
78180 MONTIGNY-LE-BRETONNEUX
FRANCE
Test procedure. ......cccoovvcvveeeeeee e . CE Marking
Tested DY ..vvveeiieie . C.AROBERT
TSt SUPEIVISON ...evvveiiiiiee it . F.LHEUREUX
Date of receipt of test item ........ccc..ceoneeee . 22/05/2023
Dates of performance of tests..................... . From 26/05/2023 to 31/05/2023
APPLICANT'S GENERAL INFORMATIONS:
Company NamMe.......ccoeeeeeieeieieeeeeeeeeeee, : Finalmouse LLC
Company address. .......cccceeereiiiiniieeeeeenennns : 802 Indiana ave
VENICE, CA USA 90291
Person present during the tests. ................ : MrVINCENT
Responsible. ... . MrVINCENT

GENERAL REMARKS:

The information in italics is declared by the manufacturer and is under his responsibility.

The test results presented in this report relate only to the object tested.

The results contained in this report reflect the results for this particular model and serial number. It is
the responsibility of the manufacturer to ensure that all production models meet the intent of the
requirements detailed within this report.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

Throughout this report the decimal separator is point.

POSSIBLE TEST CASE VERDICTS:

Test case does not apply to the test object.: N/A

Test case not performed..........cccccceevvveeeenn. . N/P

Test object does meet the requirement......:. P (Pass)

Test object does not meet the F (Fail)
FEQUIrEMENT. ..veeiiiiiiiee e :

Test object was not subjected to all tests...: | (Inconclusive)

DEFINITIONS AND ABBREVIATIONS:

E.U.T. Equipement under test AE Auxiliary / Associated equipment
RBW Resolution bandwidth VBW Video bandwidth

OATS Open area test site FAR Full anechoic room

RF Radio frequency NTR Nothing to report
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2. REFERENCE DOCUMENTS

NORMATIVE REFERENCES:

The following referenced documents are necessary for the application of the present test report.

FCC 47 CFR Part 15: 2022

Code of federal regulations

Title 47- Telecommunication Chapter 1- Federal Communication Commission
Part 15- Radio frequency devices Subpart B- Unintentional Radiators

Limits and methods of measurement of radio disturbance

Characteristic of information technology equipment.

RSS-247 Issue 2 : 2017
Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs)
And Licence-Exempt Local Area Ntework (LE-LAN) Devices.

RSS-Gen Issue 5 : March 2019
General Requirements and Information for the Certification of Radio Apparatus

ANSI C63.10: 2013
American National Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

INFORMATIVE REFERENCES:

The following referenced document is not necessary for the application of the present test report but it assist the
user with regard to a particular subject area.

KDB 558074 D01 DTS Meas Guidance V05 r02
Guidance for performing compliance measurement on Digital Transmission Systems (DTS) operating under 8
15.247.
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3. EQUIPMENT TECHNICAL DESCRIPTION

3.1.Test Conditions

Test item description. .......ccccceveeivivciiiieennnn. :
Model/Type reference.........cccccovveviiieeennnn. :
Trade Mark. ...c.coooovveeeeiiiiiiieeieeeeee e :
Serial number (S/N)......cocoviiiiiiiie :
Part number (P/N). ....cooveeiiiiiiiiiieeee e :
Software VErSioN. ......cooevvveeeeeeveeieeiveeeeiinnn :
Firmware VErsion. .........ccceeveeveieeeveevvineeneen, :
FCCID i :
N e [ :
Type of sample. .....cooviiiiiiiiiii e :
FUNCLION(S)...uuvuiiiiiiiiiiiiiiiiiiiiieaes :
Manufacturer Name. ........ccoeeeeevvereeeevererennn. :
AdAreSS. ..o, :
General product information: -

Wireless Gaming Mouse and Wireless Gaming Mouse USB
Dongle

UltralightX Medium :ULXM / UltralightX Dongle : ULXD
Finalmouse

Sample #1

PVT batch

V2.0.

V2.0.

2AZX7-ULXM (UltralightX Medium)
2AZX7-ULXD (UltralightX Dongle)
27237-ULXM (UltralightX Medium)
27237-ULXD (UltralightX Dongle)

PVT sample (pre-mass production)
Wireless gaming mouse
Finalmouse LLC

802 Indiana ave
VENICE, CA USA 90291
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3.2.E.U.T Overview

UltralightX Medium
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UltralightX Dongle
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3.3.E.U.T Marking Plate

There is no marking plate on tested EUTSs.

3.4.EUT Electronic board

UltralightX Medium
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3.4. EUT Electronic board
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3.5.E.U.T Mechanical and Electrical Design

Comments: -

Power Supply. ... :
Power supply range.........ccccoovieiiiiiienennne :
POWer type.....ooviiiii :
PowWer (W)..oooveee e :
Nominal current (A). ....coccvveeiiiiieenieeee :
Dimensions (L X W x H) (mm). ................... :

Weight (KG). ..oooovviieeeee e :
Temperature range (°C). ccocccvveevvvvcvvnneennn. :
Ground bounding strap...........cccceeeviieeennee :

USB power supply, 5Vdc

5Vdc

Battery powered device or DC Power Supply
UltralightX Medium : 0.5 / UltralightX Dongle : 0.2

UltralightX Medium : 0.10 / UltralightX Dongle : 0.04

UltralightX Medium : 0.121 x 0.057 x 0.037
UltralightX Dongle : 0.042 x 0.042 x 0.008

UltralightX Medium : 0.035 / UltralightX Dongle : 0.01
0to +40
No

3.6.EUT Input/Output ports

UltralightX Medium |«

Hq RF Antenna

UltralightX Dongle |«

Hq RF Antenna

DC power source (when not powered by battery)

DC power source

PORT NAME TYPE LENGHT CABLE TYPE COMMENTS

1 Power source DC <3m Not shielded -

2 Battery (UltralightX Medium only) DC - - -

3 RF Antenna RF - - Internal

antenna

AC/DC: AC/DC Converter port AC: Alternative current port DC: Direct current port
I/O: Input or Output port TP : Telecommunication port RF : Radio frequency port
N/E: Non Electrical port
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3.7.Supporting Equipment Used During Test

Sample subject to the tests was tested with following equipment.

PrRoODUCT TYPE MANUFACTURER MODEL N°EMITECH / COMMENTS

3.8.Auxiliary equipment
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a) GENERAL INFORMATIONS

According to manufacturer’s declarations :

Comments: -

EUT type. .o :
Technology .....cccccvveeei i :
Environmental profile...........cccoccvveeeiiennnee, :

Temperature range.......ccocveveveereeeerieneeenns :

ANENNA LYPE. i :

Antenna GaiN......coooceevveviiiiiiecee e, :

Transceiver

Proprietary 2.4 GHz band radio

Residential / Data transmissions

Low extreme conditions: 0°C

High extreme conditions: 40°C

Integrated PCB antenna

UltralightX Medium : -3 dB / UltralightX Dongle : 0 dB

b) TRANSMITTER PARAMITTERS (TX)

Frequency bands. .........ccocceviiiiiiiinenee, :
RF POWET ..ot :
Number of channels / Separation............... :
Modulation type .........coevvveieiiiiiiee e :
DULY CYCIE ..o :

Tested freqUENCY......ccvveveviiieieiiiieee e :

2400-2483.5 MHz

Max +8 dBm

2 MHz channels

GFSK modulation

Duty cycle derivation:

Transmission frequency is adaptive; the mouse transmits only

when it has new sensor data or other data to report to the dongle.
The maximum rate is 8000 packets per second.

The dongle transmits to acknowledge packets it has received, or
with small infrequent updates for the mouse. — again at a maximum
rate of 8,000 acknowledgements per second.

Transmission data rate is fixed at 2 Mbps.

Maximum packet size is 20 bytes of data and overhead.

Duration of transmission (per packet):

Duration = Packet size / Transmission data rate

Duration = (20 bytes/packet * 8 bits/byte) / 2,000,000 bits/second
Duration = 0.000128 seconds/packet

Duty cycle for maximum transmission frequency:

Duty cycle = (Duration of transmission * Transmissions per unit
time) / Time

Duty cycle = (0.000080 seconds/packet * 8,000 packets) / 1
second

Maximum duty cycle = 64 %

Lowest channel - 2402 MHz

Middle channel - 2440 MHz

Highest channel - 2480 MHz

c) RECEIVER PARAMETERS (RX)

Frequency bands. .........ccccceviiiiiiinenee :
Category/Class .......cccveevviieeeiiiiee e :
Bandwidth ... :

2400-2483.5 MHz
2
2 MHz
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4. RESULT SUMMARY

Subpart B of the standard FCC part 15 — Unintentional radiators

TEST DESIGNATION TEST PROCEDURE VERDICT COMMENTS
Measu_rement of conducted emission on 15107 NIA
AC mains ports
Radiated emission limits 15.109 PASS
Subpart C of the standard FCC part 15 — Intentional radiators

TEST DESIGNATION TEST PROCEDURE VERDICT COMMENTS
Restriction bands of operation 15.205 PASS
Measurement of conducted emission on AC mains 15.207 NIA
ports
Radiated emission limits; general requirements 15.209 PASS
Additional provision to the general radiated 15215
emission limitations '
-(a) Alternative to general radiated emission limits - N/A
-(b) Unwanted emissions outside of § 15.247 frequency bands - N/A
-(c) 20 dB bandwidth and band-edge compliance - PASS
Intentional radiated emissions 15.247

- a) frequency hopping and digitally modulated - -

- a) (1) hopping mode - N/A

- a) (1) (i) frequency hopping in the band 902-928 MHz - N/A

- a) (1) (i) frequency hopping in the band 5725-5850 MHz - N/A

- a) (1) (iii) frequency hopping in the band 2400-2483.5 MHz - N/A

- a) (2) systems using digital modulation in the bands 902-928 MHz, ) PASS
2400-2483.5 MHz, and 57255850 MHz (6 dB bandwith)

- b) maximum peak conducted - -

- b) (1) frequency hopping in the bands 2400-2483.5 MHz or 5725~ ) N/A
5850 MHz

- b) (2) frequency hopping in the band 902-928 MHz - N/A

- b) (3) systems using digital modulation in the bands 902-928 MHz, ) PASS
2400-2483.5 MHz, and 5725-5850 MHz

- b) (4) maximum peak conducted > 6 dBi - N/A

- b) (4) (i) frequency hopping in the band 2400-2483.5 MHz - N/A

- b) (4) (ii) frequency hopping in the band 5725-5850 MHz - N/A

- b) (4) (iii) fixed, point-to-point - N/A

- c) directional antenna > 6 dBi - N/A

- ¢) (1) fixed, point-to-point operation - N/A

- ¢) (2) (i) in the band 2400-2483.5 MHz - N/A

- ¢) (1) (i) in the band 5725-5850 MHz - N/A

- ¢) (1) (iii) fixed, point-to-point - N/A

- ¢) (2) multiple directional beams in the band 2400-2483.5 MHz - N/A

- €) (2) (i) information - N/A
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TEST DESIGNATION TEST PROCEDURE VERDICT COMMENTS

- ¢) (2) (ii) sum of the power supplied to all antennas - N/A

- ¢) (2) (iii) one antenna for multiple directional beams - N/A

- ©) (2) (iv) single directional beam - N/A

- d) intentional radiator - PASS

- e) peak power spectral density - PASS

- f) hybrid system - N/A

- @) continuous data stream during the test - N/A

- h) to avoid hopping on occupied channels - N/A

- i) RF exposure compliance - N/A P <500 mW

Standard RSS-247 Issue 2 : 2017

TEST DESIGNATION TEST PROCEDURE VERDICT COMMENTS

3. Certification Requirements
- 3.1 RSS-gen compliance - N/A

5.1 Frequency hopping systems (FHS)

- 5.1.a) - N/A
- 5.1.b) - N/A
- 5.1.¢) - N/A
- 5.1.d) - N/A
- 5.1e) - N/A

5.2 Digital Modulation Systems
- (1) -6 dB bandwidth - PASS
- (2) transmitter power spectral density - PASS

5.4 Transmitter Output Power and e.i.r.p.
Requirement

- 1) 902-928 MHz frequency hopping systems output ) N/A
power / e.i.r.p.
- 2) 2400-2483.5 MHz frequency hopping systems ) N/A

output power / e.i.r.p
- 3) 5725-5850 MHz frequency hopping systems

) - N/A

output power / e.i.r.p.

- 4) Digital modulation systems output power / e.i.r.p. - PASS

- 5) point-to-point systems (2400-2483.5 and 5725- ) N/A
5850 MHz)

- 6) Multiple directional beams antenna systems ) N/A
(2400-2483.5 MHz)

5.5 Unwanted emission - PASS
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Standard RSS-Gen Issue 5 : 2019

TEST DESIGNATION TEST PROCEDURE VERDICT COMMENTS

6 Technical Requirements

- 6.6 Occupied Bandwidth - PASS
- 6.9 CISPR Quasi-peak detector - PASS
- 6.12 Transmitter Output Power - PASS
- 6.13 Transmitter unwanted emissions - PASS

7.2 Measurement Methods and Standard
Specifications
- 7.2.1 Measurement Bandwidths and Detector

Functions . N/A

- 7.2.2 Emissions Falling Within Restricted Frequency
- N/A

Bands
- 7.2.3 Devices Employing Pulsed Operation - N/A
- 7.2.4 AC Power Line Conducted Emissions Limits - N/A
- 7.2.5 Transmitter Spurious Emission Limits - N/A
- 7.2.6 Transmitter Frequency Stability - N/A
- 7.2.7 Measurement Distance - N/A
8. Licence-Exempt radio Apparatus
- 8.8 AC Power Line Conducted Emission Limits for ) N/A

licence-Exempt Radio Apparatus

Sample subject to the test complies with the requirements of the reference document listed in 82 of this test
report and, where applicable, with deviations specified in this document.

To declare, or not, the compliance with the specifications, it was not explicitly taken account of uncertainty
associated with the results.

Modifications : No
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5. MEASUREMENT UNCERTAINTY

PARAMETER MAXIMAL EMITECH MINIMAL STANDARD
UNCERTAINTY UNCERTAINTY
Radio frequency +1x 107 +1 x 107
RF power, conducted
RF power +0.8dB +1dB
RF power (EN 300328 / EN 301893) +1.3dB +1.5dB
Power spectral density +2.3dB +3dB
Occuped bandwidth
RF power +3.8% +5%
RF power (EN 300328 / EN 301893) +3.8% +5%
Maximum frequency deviation
300 Hz < audio frequency < 6 kHz +12% +5%
6 kHz < audio frequency < 25 kHz +1.2% +3dB
Adjacent channel power + 1.6dB +3dB
Sensibility of receiver (conducted) +2.0dB +3dB
Blocking +4.0dB +4dB
Transitoire
Amplitude +85% +20 %
At the frequency +166 Hz + 250 Hz
Conducted emission (spurious)
f<1GHz +0.8dB
+3dB
1 GHz-12.75 GHz +1.6dB
Radiated emission (PAR / PIRE / RNE)
f<62.5 MHz +5.1dB +6dB
62.5 MHz - 1 GHz +5.1dB +6dB
1 GHz - 18 GHz +5.2dB +6dB
18 GHz — 26 GHz +5.1dB +6dB
26 GHz — 40 GHz +5.4dB +6dB
RF power (EN 300328 / EN 301893) +5.3dB +6dB
PIRE and power spectral density with diode +5.4dB +6dB
Radiated emission (magnetic field)
9kHz — 30MHz +3dB +6dB
RF level for a given BER +0.8dB +1.5dB
Supply voltages +3% 3%
Temperature +1°C +1°C
Humidity + 5% +5%
Time / Duty cycle + 44% 5%
Adaptivity +2.9dB /
Radiated emission (electric field for FCC standard)
9kHz — 30MHz +2.7dB /
30MHz - 1GHz +5.0dB /
1GHz - 18GHz +5.6 dB /
18GHz — 26GHz +5.7dB /
26GHz — 40GHz +5.7dB /

For the calcul of expanded uncertainty, the confidence interval is 95 % (k=2).
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6. TEST CONDITIONS AND RESULTS

6.1.Frequency hopping and Digital modulation systems

Reference standard: FCC 47 CFR PART 15: 2022
RSS-247 Issue 2 : 2017

Test method: § 15.247 a) (2) of FCC 47 CFR PART 15 : 2022
§ 5.2 (1) of RSS-247 Issue 2 : 2017

Measurement are done on a normalized test site.

and lowered through the specified range of height until a maximum signal level

General test setup: E.U.T. is set on an insulating support at 80 cm above the ground reference plane.

The test antenna is oriented in the two polarizations (vertical and horizontal), and the product is rotated at 360°
in the horizontal plane (See photo(s) for initial position of the EUT(0°)). If applicable the test antenna was raised

is detected.

For portable equipements a research of maximum level is done on the 3 axes. Only the highest levels are

recorded.

LABORATORY PARAMETERS: REQUIRED PRIOR TO THE TEST DURING THE TEST
Ambient Temperature 10to 40 °C 23.5°C
Relative Humidity 10to 90 % 44.5%
Atmospheric pressure N/A 1019 hPa

Test method deviation: No

Supplementary information: -

TEST EQUIPMENT USED
Last validity Next validity
Order Nr Category Manufacturer Type date date
0941 Antenna Emco 3115 01/03/2022 01/05/2025
17270 Cable Huber + Suhner N-6m 10/06/2022 10/08/2024
14228 Cable C&C N-4m 10/06/2022 10/08/2024
17272 Cable Huber + Suhner N-10m 01/07/2022 01/09/2024
14768 Receiver Rohde & Schwarz ESR7 02/01/2023 02/03/2024
Shielded
14803 enclosure Comtest SAC 3m
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TEST SETUP PHOTOS

UltralightX Medium

UltralightX Dongle
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UltralightX Medium

RRA-EMIESS23C288FIN-02A v1

Polarization of test antenna: horizontal (height: 150cm at 2402MHz / 160cm at 2440MHz / 170cm at 2480MHz)
Position of equipment: azimuth: 305°

6 dB Bandwidth

E.U.T. mode Frequency Results (kHz) Limit (kHz)
2402 MHz 590 = 500
DTS mode 2440 MHz 588 = 500
2480 MHz 608 = 500

Spectrum I

(=)

Ref Level 79.00 dBpY
& Att 0 de

@ RBW 100 kHz Compatible
SWT 19 ps @ ¥YBW 300 kHz  Mode Auto FFT  Input 1 AC

FSP

O 1Pk Yiew

70 dBpy

M3[1]

60 dBpy

M1[1]

48.73 dBpY|
2.40232900 GHz
54.38 l‘lHlIV
2.40205000 GHz

50 dBuv—

D1 48.380

40 dBpY

M2 X M3

depy

30 dBpv

20 depy

10 dBpy

0 dBpv

-10 dBpv/

CF 2.402 GHz

501 pts

Span 5.0 MHz

Marker
Type | Ref | Trc |

X-value

Y-value | Function

Function Result

M1 1

M2 1

M3 1
T

2,40205 GHz
2.401741 GHz
2.402329 GHz

54,38 dBpv
48.61 dBpv
48.73 dBpv

L L

Date: 31.MAY.2023 14:

______
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GROUPE

Spectrum | uél

Ref Level 93.00 dBpv @ RBW 100 kHz Compatible FSP

= Att 0dB SWT 19 ps @ VBW 300 kHz Mode Auto FFT  Input 1 AC
O 1Pk View

90 dBpv mM3a[1] 49,34 dBpY
2.44032900 GHz
B0 dBpv M1[1] 54,91 dBpY
2.44006000 GHz

70 depv

60 depy:

X
M2 M3
S0 dRv— ¥ ¥

D1 48,910 dBpy

40 dBpv

30 depv

20 depv:

10 dBpv:

0 dBpv:

CF 2.44006 GHz 501 pts
Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.44006 GHz 54.91 dBpY
M2 1 2.439741 GHz 49.35 depy
M3 1 2.440329 GHz 49,34 dBp‘v‘

L H J Measuring... JRCRRCEED “-

Date: 1.JUN.Z2023 15:25:32

Span 5.0 MHz

OLocz02s
152532 4

Spectrum | uél

Ref Level 93.00 depy @ RBW 100 kHz Compatible FSP

| Att 0dB  SWT 1ms & YBW 300 kHz Mode Sweep  Input 1 AC
O 1Pk Max

90 dBpv: M3[1] 50.32 dBpV
2.48034400 GHz
50 dBpv M1[1] 56.07 dBpV
2.48006500 GHz

70 depv

60 depy: -

o3

Sg-dBpv— D1 50.070 dBiv > X

40 dBpv

30 dBpv

20 dBpv—

10 dBpv:

0 dBpv

CF 2.480075 GHz 501 pts
Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.480065 GHz 56.07 dBpV
M2 1 2.479736 GHz 50.17 depy
M3 1 2.480344 GHz 50.32 dBp‘v‘

L H J Measuring... JRCRRCEED “-

Date: 1.JUN.2023 09:36:56

Span 5.0 MHz

OLo62023
00:36:55
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GROUPE

99 % Bandwidth

E.U.T. mode Frequency Results (MHz) Limit (kHz)
2402 MHz 191 = 500
DTS mode 2440 MHz 1.87 = 500
2480 MHz 1.85 = 500

Spectrum | ':%1

Ref Level 79.00 depy @ RBW 6.25 kHz Gompatible FSP

& Att 0dB  SWT 606.8 us & VBW 10 kHz Mode Auto FFT
O 14P Yiew

Input 1 AC

mM1[1] 44.92 dBpY
2.40204340 GHz
70 dBpv Occ Bw 1.910274964 MHz

60 dBpv

S0 dBpv

fury

40 dBpv

30 dBpv

20 dBpv S

10 dBpv:

0 dBpv

-10 dBpv

CF 2.402 GHz 691 pts Span 5.0 MHz

| Measuring.. WAMMNANND @ CLUARTT

—
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GROUPE

Spectrum | uél

Ref Level 93.00 dBpv @ RBW 6.25 kHz  Compatible FSP

= Att 0 de SWT 606.8 ps & VBW 20 kHz Mode Auto FFT Input 1 AC
O 1Pk View

30 dBpv: M1[1] 46.06 dBpV
2.44004370 GHz

Occ Bw 1.874005514 MHz
80 dBpv

70 dBpv

60 dBpv

50 dBpv

40 dBpv:

30 depv

20 dBpv

<f7f

10 dBpv-

0 dBpv:

CF 2.4400437 GHz 691 pts

L H J Measuring... JRCRRDELD S

Date: 1.JUN.Z2023

Span 5.0 MHz

10148 7

b
=}
S
-
s
o

Spectrum | uél

Ref Level 93.00 depy @ RBW 6.25 kHz Compatible FSP

| Att 0dB  SWT 12.8ms @ YBW 20 kHz Mode Sweep  Input 1 AC
O 1Pk View

90 dBpv M1[1] 46.57 dBpY
2.48004610 GHz

Occ Bw 1.845151954 MHz
80 dBpv;

70 dBpv

60 dBpv

50 dBpv

40 depv

30 dBpv

20 dBpv:

10 dBpv-

0 dB v

CF 2.480075 GHz 691 pts Span 5.0 MHz

L H J Measuring... JRCRRDELD S

Date: 1.JUN.2023 09:44:26

00:daize
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GROUPE

UltralightX Dongle

Polarization of test antenna: horizontal (height: 125cm at 2402MHz / 115cm at 2440MHz / 155cm at 2480MHz)
Position of equipment: azimuth: 260°

6dB Bandwidth

E.U.T. mode Frequency Results (kHz) Limit (kHz)
2402 MHz 508 = 500
DTS mode 2440 MHz 558 = 500
2480 MHz 608 =500

Spectrum | ':%1

Ref Level 93.00 depy @ RBW 100 kHz Compatible FSp

& Att 0dB  SWT 192 ps & YBW 300 kHz  Mode Auto FFT  Input 1 AC
O 1Pk View

90 dBpv M3[1]

61.69 dBpvY
2.40229900 GHz
67.32 dBpV
2.40203000 GHz

80 dBpv- Mi[1]

. 41
70 dBpv ¥

B ABIv—01 61,320 dByi

50 dBpv:

40 dBpv

30 dBpv

20 dBpv

10 dBpv:

0 dBpv

CF 2.402 GHz 501 pts
Marker

Span 5.0 MHz

Type | Ref | Trc | X-value | Y-value | Function |
M1 1 2.40203 GHz 67.32 dBpV
M2 1 2.401701 GHz 61.41 dBpYy
M3 1 2.402299 GHz 61.69 dBp‘v‘

Function Result

——
- 01.06.2023
\ i | Measuring...  ERANNERLD W 1182:34 7

Date: 1.JUN.2022 11:32:24
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GROUPE

Spectrum |

Ref Level 93.00 dBpv
= Att 0 de
O 1Pk View

90 dBpv

=)

@ RBW 100 kHz
SWT 19 ps & VBW 300 kHz

FSp
Auto FFT

Compatible

Mode Input 1 AC

mM2[1] 62.99 dBpV
2.43972100 GHz
67.92 dBpv

2.44003000 GHz

80 dBpv: mM1[1]

70 dBpv —

80 depv—i-

50 dBpv:

40 dBpv

30 depv

20 dapv:

10 dBpv:

0 dBpv:

CF 2.44 GHz
Marker

Type | Ref | Trc |
M1 1

501 pts

Span 5.0 MHz

X-value |
2.44003 GHz
M2 1 2.439721 GHz 62.99 depy
M3 1 2.440279 GHz 62.91 dBp‘v‘

{ 1 J

1.JUN.2023

Y-value |
£7.02 dBpY

Function | Function Result

Measuring...

15:08:35

Y

Date: 15:08:35

Spectrum |

Ref Level 93.00 dBpv
= Att

O 1Pk View
90 depv:

=)

@ RBW 100 kHz
0dB @ SWT 100 ms @ VBW 300 kHz

Compatible
Mode

FSp

Auto Sweep  Input 1 AC

ma[1] 61.12 dBpV
2.48031000 GHz
67.02 dBpV

2.48003100 GHz

B0 dBpV: M1i[1]

70 dBpv: I

M2

B ABIv—01 61,320 dByi

50 dBpv: -

40 dBpv

30 depv

20 deiv:

10 dBpv:

0 dBpv

CF 2.480021 GHz
Marker

501 pts Span 5.0 MHz

Type | Ref | Trc |

X-value | Y-value |

Function |

Function Result

M1 1
M2 1
M3 1

2.480031 GHz
2.479702 GHz
2.48031 GHz

67.02 dBpv
61.26 dBpv
61.12 dBpY

( Il

Date: 1.JUN.Z2023

14:25:46

J

Measuring...
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C)EMITECH

GROUPE

99 % Bandwidth

E.U.T. mode Frequency Results (MHz) Limit (kHz)
2402 MHz 1.83 = 500
DTS mode 2440 MHz 1.83 = 500
2480 MHz 1.80 =500
Spectrum | ':%1
Ref Level 93.00 depy @ RBW 6.25 kHz Gompatible FSP
o Att 0dB  SWT 606.5 ys @ VBW 20 kHz  Mode Auto FFT  Input 1 AC
O 1Pk View
a0 depy M1[1] 57.43 dBpV
2.40201450 GHz
Occ Bw 1.830680174 MHz
80 depyv
70 depy
60 dBpy ==
50 dBpv
40 dBpv Ti —
y ;
30 dBpv
20 dBpv
10 dBpv
0 dBpv
CF 2.402 GHz 691 pts Span 5.0 MHz
L H J Measuring...  JUERRELED e Mll:b;qug: y
Date: 1.JUN.2023 11:34:52
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GROUPE

Spectrum | uél

Ref Level 93.00 dBpv @ RBW 6.25 kHz  Compatible FSP

= Att 0 de SWT 606.8 ps & VBW 20 kHz Mode Auto FFT Input 1 AC
O 1Pk Max

30 dBpv: M1[1] 58.05 dBpv
2.44001450 GHz

Occ Bw 1.830680174 MHz
80 dBpv

70 dBpv

60 dBuv b

=

50 dBpv

40 dBpv:

<
i

<

30 depv

20 dBpv

10 dBLV:

0 dBpv:

CF 2.44 GHz 691 pts

L H J Measuring... JRCRRDELD S

Date: 1.JUN.2023 15:10:10

Span 5.0 MHz

15:10:00 7

Spectrum | uél

Ref Level 93.00 depy @ RBW 6.25 kHz Gompatible FSP

| Att 0dB & SWT 100 ms @ YBW 20 kHz Mode Auto Sweep  Input 1 AC

O 1Pk View

90 dBpv M1[1] 57.05 dBpvY

2.48001380 GHz
Occ Bw 1.801736614 MHz

80 dBpv

70 dBpv

. rAd
60 dBuy i

50 dBpv

40 depv

30 dBpv

20 dBpv:

10 dBpv,

0 dBuv:

CF 2.480021 GHz 691 pts Span 5.0 MHz

L H J Measuring... JRCRRDELD S

Date: 1.JUN.2023 14:27:37

142737
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GROUPE

RRA-EMIESS23C288FIN-02A v1

6.2. Transmitter output power

Reference standard:

FCC 47 CFR PART 15 : 2022
RSS-247 Issue 2 : 2017

Test method:

§ 15.247 b) (3) of FCC 47 CFR PART 15 : 2022
8 5.4 (4) of RSS-247 Issue 2 : 2017

recorded

General test setup: E.U.T. is set on an insulating support at 80 cm above the ground reference plane.
Measurement are done on a normalized test site.

The test antenna is oriented in the two polarizations (vertical and horizontal), and the product is rotated at 360°
in the horizontal plane (See photo(s) for initial position of the EUT(0°)). If applicable the test antenna was raised
and lowered through the specified range of height until a maximum signal level is detected.

For portable equipements a research of maximum level is done on the 3 axes. Only the highest levels are

LABORATORY PARAMETERS: REQUIRED PRIOR TO THE TEST DURING THE TEST
Ambient Temperature 10to 40 °C 23.5°C
Relative Humidity 10 to 90 % 44.5%
Atmospheric pressure N/A 1019 hPa
Test method deviation: No
Supplementary information: -

TEST EQUIPMENT USED
Order Nr Category Manufacturer Type Lastd\;?gdity Nextd\;?éidity
0941 Antenna Emco 3115 01/03/2022 01/05/2025
17270 Cable Huber + Suhner N-6m 10/06/2022 10/08/2024
14228 Cable C&C N-4m 10/06/2022 10/08/2024
17272 Cable Huber + Suhner N-10m 01/07/2022 01/09/2024
14768 Receiver Rohde & Schwarz ESR7 02/01/2023 02/03/2024
14803 S;‘é?é‘li?e Comtest SAC 3m

Page 27 out of 76
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UltralightX Medium

UltralightX Dongle
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g - - = RRA-EMIESS23C288FIN-02A v1
C)EMITECH

GROUPE

UltralightX Medium

Polarization of test antenna: horizontal (height: 150cm at 2402MHz / 160cm at 2440MHz / 170cm at 2480MHz)
Position of equipment: azimuth: 305°

E.U.T. mode Frequency EIeCtrcz;;i%?;t)ic field TP* (dBm) | Limit (dBm)
2402 MHz 89.7 -7.7 30.0
DTS mode 2440 MHz 91.3 -6.1 30.0
2480 MHz 91.6 -5.8 30.0

*TP = (Exd)?/(30x 1.64)ford=3m

Spectrum | u%:l

Ref Level 79.00 dBpv @ RBW 3 MHz

Compatible FsSP
= Att 0dB SWT 1.9 ps @ VBW 10 MHz Mode Auto FFT  Input 1 AC
O 1Pk Max@24P Clrw

M1[1] 54.68 dBpV
2.4022000 GHz
70 depy

50 dBpv

S0 dBp

40 dBpv

30 dBpr

20 dep-

10 dBpy -

0 depy

-10 dBpy

CF 2.402 GHz 501 pts Span 20.0 MHz

- 31.05.2023
\ i | Measuring...  WURRNEELD e 1401:92

Date: 31.MAY.2023 14:01:42
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GROUPE

Spectrum | :%1

Ref Level 93.00 dBpv @ RBW 3 MHz Compatible FSP

= Att 0 de SWT 1.9 ps @ VBW 10 MHz Mode Auto FFT Input 1 AC
O 1Pk Max

30 dBpv: M1[1] 56.21 dBpV
2.4396800 GHz

80 dBpv

70 dBpv

60 dBpv

H

50 dBpv

40 dBpv:

30 depv

20 dBpv

10 dBpv-

0 dBpv

CF 2.440359 GHz 501 pts Span 20.0 MHz

L H J Measuring... [

15:20006 7

Date: 1.JUN.Z2023 15:

Spectrum | :%1

Ref Level 93.00 depy @ RBW 3 MHz Compatible FSp

& Att 0de  SWT 1.9 ps & YBW 10 MHz Mode Auto FFT  Input 1 AC
O 1AP Max

90 dBpv M1[1] 56.54 dBpY
2.4800400 GHz

80 depv

70 dBpv

60 dBpv L

50 dBpv

40 depv

30 dBpy

20 dBpv:

10 dBpv-

0 dBpv

CF 2.48 GHz 501 pts Span 20.0 MHz

L 17:0336 7

L H J Measuring... [

Date: 31.MAY.2023 17:03:36
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GROUPE

UltralightX Dongle

Polarization of test antenna: horizontal (height: 125cm at 2402MHz / 115cm at 2440MHz / 155cm at 2480MHz)
Position of equipment: azimuth: 260°

E.U.T. mode Frequency EIeCtrcz;;i%?;t)ic field TP* (dBm) | Limit (dBm)
2402 MHz 102.4 5.0 30.0
DTS mode 2440 MHz 103.0 5.6 30.0
2480 MHz 102.3 4.9 30.0

*TP = (Exd)?/(30x 1.64)ford=3m

Spectrum | u%:r.

Ref Level 93.00 dBpY @ RBW 3 MHz Compatible FSP

= Att 0 dB SWT 1.9 ps @ VBW 10 MHz Mode Auto FFT
O 1Pk View

Input 1 AC

90 depv mM1[1]

67.42 dBuV
2.4022400 GHz

80 dBpv

11
70 dBpv =

60 dBpy

50 dBpy

40 dBpv

20 dBifge e
S0-aBy

20 dBpv

10 dBpv

0 dBpv

CF 2.402 GHz 501 pts Span 20.0 MHz

N 01.06.2023
( H J Measuring...  JUERRELED e 11:10:01 //‘;

Date: 1.JUN.2023 11:19:02
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Spectrum |

RRA-EMIESS23C288FIN-02A v1

=)

Ref Level 93.00 dBpv
= Att 0 dB

@ RBW 3 MHz
SWT 1.9 ps & VBW 10 MHz

Compatible
Mode

Auto FFT

FSP
Input 1 AC

O 1Pk Max

90 dBpv

M1[1]

80 dBpv

68.03 dBuV
2.4403590 GHz

M1
70 dBpv —

60 dBpv

50 dBpv

40 dBpv:

30 ARy

20 dBpv

10 dBpv-

0 dBpv

CF 2.44 GHz 501 pts

Span 20.0 MHz

{ 1 J

Date: 1.JUN.2023 14:59:33

Spectrum |

Measuring...

QURRRRRED 145033

=)

Ref Level 93.00 dBpYy
& Att 0 dB

@ RBW 3 MHz
SWT 1.9 pus & VBW 10 MHz

Compatible
Mode

FSP
Auto FFT

Input 1 AC

O 1Pk Max

90 depv:

M1i[1]

80 depv

67.21 dBpv
2.4803440 GHz

70 dBpv Lp

60 dBpv

50 dBpv

40 depv

20 dBpv:

10 dBpv-

0 dBpv

CF 2.480344 GHz 501 pts

Span 20.0 MHz

{ 1 J

Date: 1.JUN.2023 14:10:55
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6.3. Peak power spectral density

Reference standard:

FCC 47 CFR PART 15: 2022
RSS-247 Issue 2 : 2017

Test method:

§ 15.247 e) of FCC 47 CFR PART 15 : 2022
8§ 5.2 (2) of RSS-247 Issue 2 : 2017

recorded.

General test setup: E.U.T. is set on an insulating support at 80 cm above the ground reference plane.
Measurement are done on a normalized test site.

The test antenna is oriented in the two polarizations (vertical and horizontal), and the product is rotated at 360°
in the horizontal plane (See photo(s) for initial position of the EUT(0°)). If applicable the test antenna was raised
and lowered through the specified range of height until a maximum signal level is detected.

For portable equipements a research of maximum level is done on the 3 axes. Only the highest levels are

LABORATORY PARAMETERS: REQUIRED PRIOR TO THE TEST DURING THE TEST
Ambient Temperature 10to 40 °C 23.5°C
Relative Humidity 10 to 90 % 44.5%
Atmospheric pressure N/A 1019 hPa
Test method deviation: No
Supplementary information: -

TEST EQUIPMENT USED
Order Nr Category Manufacturer Type Lastd\;?gdity Nextd\;?éidity
0941 Antenna Emco 3115 01/03/2022 01/05/2025
17270 Cable Huber + Suhner N-6m 10/06/2022 10/08/2024
14228 Cable Cc&C N-4m 10/06/2022 10/08/2024
17272 Cable Huber + Suhner N-10m 01/07/2022 01/09/2024
14768 Receiver Rohde & Schwarz ESR7 02/01/2023 02/03/2024
14803 S;‘é?é‘li?e Comtest SAC 3m
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O)EMITECH

GROUPE

UltralightX Medium

Polarization of test antenna: horizontal (height: 150cm at 2402MHz / 160cm at 2440MHz / 170cm at 2480MHz)

Position of equipment: azimuth: 305°

RRA-EMIESS23C288FIN-02A v1

Electro-magnetic field " o
E.U.T. mode Frequency (dBuV/m) TP* (dBm) | Limit (dBm)
2402 MHz 74.96 -22.42 8.0
DTS mode 2440 MHz 75.27 -22.11 8.0
2480 MHz 76.24 -21.04 8.0
*TP=(Exd)2/(30x 1.64) ford=3m
Spectrum | [@
Ref Level 79.00 dBpv @ RBW 3 kHz Compatible FSP
& Att 0de  SWT 632.1ps @ VBW 10 kHz Mode Auto FFT  Input 1 AC
O 1AP Max
mM1[1] 39.96 dBpV
2.40204240 GHz
70 dBpv
60 dBpv
S0 dBpv
M1
40 depy *
30 dBv
20 depy
10 dbpv
0 dBpv
-10 dBpv
CF 2.402 GHz 501 pts Span 1.77 MHz
l )il | Measuring...  ERANNRRNY 31.05.202%

Date: 31.MAY.2023

14:59:13
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GROUPE

Spectrum | :%1

Ref Level 93.00 dBpv @ RBW 3kHz Compatible FSP

= Att 0 de SWT 632.1 ps @ VBW 10 kHz Mode Auto FFT Input 1 AC
O 1Pk View

30 dBpv: M1[1] 40.27 dBpv
2.44004240 GHz

80 dBpv

70 dBpv:

60 depv

50 dBpv

i
40 dBpy: T

30 depv

20 dBp

20 dBp:

0 dBpv

CF 2.44006 GHz 501 pts Span 1.764 MHz

L H J Measuring... [

1527144

Date: 1.JUN.Z2023 15:

™
~1
s
o

Spectrum | v

Ref Level 93.00 dBpv @ RBW 3kHz Compatible FSP

= Att 0 de SWT 632.1 ps @ VBW 10 kHz Mode Auto FFT Input 1 AC
O 1Pk View

30 dBpv: M1[1] 41.34 dBpV
2.48004340 GHz

80 dBpv

70 dBpv:

60 dBpv

50 dBpv

40 dBpv:

30 depv

20 dBuv

10 dBpy

0 dBpv

CF 2.4800434 GHz 501 pts Span 1.674 MHz

L H J Measuring... JRCRRDELD S

Date: 1.JUN.Z2023 15:18:20

15:18:20 7
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UltralightX Dongle

Polarization of test antenna: horizontal (height: 125cm at 2402MHz / 115cm at 2440MHz / 155cm at 2480MHz)
Position of equipment: azimuth: 260°

E.U.T. mode Frequency EIeCtrcz;;i%?;t)ic field TP* (dBm) | Limit (dBm)
2402 MHz 87.51 -9.87 8.0
DTS mode 2440 MHz 88.15 -9.23 8.0
2480 MHz 87.27 -10.12 8.0

*TP=(Exd)?/(30x1.64)ford=3m

Spectrum | ':%1

Ref Level 93.00 dBpY @ RBW 3 kHz Compatible FSP

& Att 0dB  SWT 632.1 s & VYBW 10 kHz Mode Auto FFT  Input 1 AC
O 1Pk Max

90 dBpv M1[1] 52.48 dBpvY
2.40201220 GHz

80 dBpv

70 dBpv

60 dBpy

50 dBpy

40 dBpv

30 cEuv

20 dBpv

10 dBpv

0 dBpv

CF 2.402 GHz 501 pts

Span 1.524 MHz

N 01.06.2023
( H J Measuring...  JUERRELED e 11:38:01 //‘;

Date: 1.JUN.20232 11:38:01
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