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DIGIMAX INNOVATIVE PRODUCTS LTD.
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Prifgegenstand: Mimitakara hearing aid (with charging box)
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Order content:

FCC Part 15C Test report (BT)

Priafgrundlage:

Test specification: FCC 47CFR Part 15: Subpart C Section 15.247

Wareneingangsdatum:
Date of sample receipt:

2023-04-18

A003458504-001
A003458504-002 & 004 &
005

Prafmuster-Nr.:
Test sample no:

Prifzeitraum: 2023-05-03 - 2023-05-18

Testing period:

Ort der Prifung: EMC/RF Taipei Testing
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Stellung / Position:
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Ethan Shao
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Ausstellungsdatum:
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Stellung / Position:

Brenda Chen
Senior Project Manager

Sonstiges / Other:

Zustand des Prifgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Prufmuster vollstandig und unbeschadigt
Test item complete and undamaged

* Legende: 1 = sehr gut

* Legend: 1 = very good

2 =gut

P(ass) = entspricht 0.g. Prufgrundlage(n)
2 =good

P(ass) = passed a.m. test specification(s)

3 = befriedigend

3 = satisfactory

F(ail) = entspricht nicht 0.g. Prufgrundlage(n)

F(ail) = failed a.m. test specification(s)

4 = ausreichend 5 = mangelhaft

N/T = nicht getestet
5 = poor

N/T = not tested

N/A = nicht anwendbar
4 = sufficient
N/A = not applicable

Dieser Prifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Priifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.
This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be
vos duplicated in extracts. This test report does not entitle to carry any test mark.
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TEST SUMMARY
Repprt FCC Clause Test Item Result
Section
15.247(b) & .
51.1 15.203 Antenna Requirement Pass
5.1.2 15.247(b)(1) Peak Output Power Pass
5.1.3 15.247(a)(1) 20 dB Bandwidth Pass
5.1.3 2.1049 99% Occupied Bandwidth Pass
5.14 15.247(d) Conducted Spurious Emission and Band Edges Pass
15.247(d) & . . __
5.1.5 15.205 & 15.209 Radiated Spurious Emissions and Band Edges Pass
5.1.6 15.247(a)(1) Hopping Channel Separation Pass
5.1.7 15.247(a)(1) (iii) Number of Hopping Frequency Used Pass
5.1.8 15.247(a)(1) (iii) Dwell Time on Each Channel Pass
5.2.1 15.207 Mains Conducted Emission Pass
Note:

1.

If the Frequency Hopping Systems operating in 2400-2483.5 MHz band and the output power less
than 125 mW. The hopping channel carrier frequencies separated by a minimum of 25 kHz or two-
thirds of the 20 dB bandwidth of hopping channel whichever is greater.
Determining compliance based on the results of the compliance measurement, not taking into
account measurement instrumentation uncertainty.




A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Prifbericht - Nr.: CN23LS3G (P15C-BT) 001 Seite 3 von 30
Test Report No. Page 3 of 30
Contents
HISTORY OF THIS TEST REP ORI T ..ottt e 5
1. GENERAL REMARKS . tttuititttittttttntateenes st tass et st re s s ettt re st ss et e rerenenrerens 6
1.1 COMPLEMENTARY M ATERIALS .. e eeeie et e ettt e e e eeaens 6
1.2 DECISION RULE OF CONFORMITY 1tutttntnisentntstensntasensssssesnsssensnsesensnsssensserensnssrenens 6
2. LSS ST 11 S TP 7
2.1 LSS N =01 =7 0] = 37T 7
2.2 LIS N 1 | 1 270 7
2.3 =YXl =7 = [ 2 8
2.4 LOF I ST =7 1 [ 8
2.5 MEASUREMENT UNCERTAINTY ..ottt ettt e e et e et e e e e e e e e e e e e e e e e e e ee e e e e enaeaens 8
3. GENERAL PRODUCT INFORMATION ..ttt ttttttttaeetenenesseensssenensssensnsssensnsssensnssrenenenrenens 9
3.1 PRODUCT FUNCTION AND INTENDED USE ...cuitiiiitieiiii et et ee e e e een e nenenas 9
3.2 SYSTEM DETAILS AND RATING S .ttt ittt ettt ettt ettt ettt et e et e s et e e eenreens 9
3.3 NOISE GENERATING AND NOISE SUPPRESSING PARTS ..ot 10
3.4 SUBMITTED DOCUMEN T S et ittt it ittt ettt ettt et e et et e s e e e et e e e e e e e e e e re e enre e eneeens 10
4, TEST SET-UP AND OPERATION IMODES ...ttt e et aeaanns 11
4.1 PRINCIPLE OF CONFIGURATION SELECTION ..uutiniuieietneeteenesteenssseenensenensnsensnsnees 11
4.2  CARRIER FREQUENCY AND CHANNEL ...uuiittiitieiteeieeeeeeteeetieeaee et eeaaeeaneeenesnneeenns 11
4.3 TEST OPERATION AND TEST SOFTWARE ...t e tinitie sttt eeee et eaee e eeeseaeeereaaneeaeanns 12
4.4  SPECIAL ACCESSORIES AND AUXILIARY EQUIPMENT ....uiivniiiiiiiieeiieeeieeeeeeneeeaeeenn 13
45 TEST SETUP DIAGRAM ...ttt e ettt et et e et e e e e e e e e e erereanns 14
5. T E ST RESUL TS e nit ittt ettt e e e e e e e e e e e e 15
5.1 TRANSMITTER REQUIREMENT & TEST SUITES .. euitiitiiiiie et e aee e e e e 15
5.1.1  ANteNNa REQUIFEMENT . ...iiiiiiiiie ittt e e sttt e e st e e e snbbe e e e snbbeeeesnbaeeeesnbbeeeean 15
5.1.2  Peak OULPUL POWET ..ottt sttt e sttt e e sttt e e e st e e e e snbb e e e e snbbeeeesbbeeeeans 16
5.1.3 20 dB Bandwidth and 99% Occupied Bandwidth..............cccocueeiiiiiiiiiiii e 19
5.1.4 Conducted Spurious Emissions and Frequency Band Edges Measured in 100kHz
o210 [0 ALY/ T | o T 20
5.1.5 Radiated Spurious Emissions and Band EAQES ...........coocuiiiiiiiiiiiiiiiiieeeeee e 21
5.1.6  Hopping Channel SEParation ..........c.uuiiiiiiaiiiiiiee ettt e e e e et e e e e e e e e nneeees 26
5.1.7  Number of HOPPING FIEQUENCY ......uiiiiiiiiieeeie ittt ettt e e e et e e e e e e nnneeees 27
LT R S T B V=Y | I T LT TR 28
52 Y NS = Y ST [ ] P 29

521

Y FoT [ EoR @] g Lo [UTo3 =To B = g T EST] o] o [N 29




A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Prufbericht - Nr..  CN23LS3G (P15C-BT) 001 Seite 4 von 30

Test Report No.

Page 4 of 30

APPENDIX A - TEST RESULT OF CONDUCTED

APPENDIX B - TEST RESULT OF RADIATED EMISSIONS & MAINS CONDUCTED EMISSION
APPENDIX SP - PHOTOGRAPHS TEST SETUP
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendix:
Appendix A - Test Result of Conducted

Appendix B - Test Result of Radiated Emissions & Mains Conducted Emission

Appendix SP - Photographs Test Setup

Appendix EP - Photographs of EUT

Applied Standard and Test Levels

Radio

FCC 47CFR Part 15: Subpart C Section 15.247
FCC 47CFR Part 2: Subpart J Section 2.1049
ANSI C63.10:2013

KDB 558074 D01 15.247 Meas Guidance v05r02

1.2 Decision Rule of Conformity

The decision rule of conformity of this test report is following the requirements of the requested
standard in the quotation, and agreed among testing laboratory and manufacturer (applicant) to exclude
the consideration of Measurement Uncertainty, unless it is required by the specific standard.
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2. Test Sites

2.1 Test Laboratory

Taipei Testing Laboratories

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.
Taipei City 105
Taiwan (R.O.C.)

2.2 Test Facility

Taipei Testing Laboratories

No0.458-18, Sec. 2, Fenliao Rd., Linkou Dist.,
New Taipei City 244

Taiwan (R.O.C.)

FCC Registration No.: 180491

ISED Registration No.: 25563
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2.3 Traceability

All measurement equipment calibrations are traceable to NML(Taiwan)/NIST(USA) or where calibration
is performed outside Taiwan, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically in a suitably accredited Calibration Lab.
Additionally all equipment is verified for proper performance on a regular basics using in house
standards or comparisons.

2.5 Measurement Uncertainty

All measurement uncertainty values are shown with a coverage factor of k=2 to indicate a 95% level of
confidence.

Emission Measurement Uncertainty

Parameter Uncertainty
Radiated Emission (9 kHz ~ 30 MHz) +1.15dB
Radiated Emission (30 MHz ~ 200 MHz) +1.30dB
Radiated Emission (200 MHz ~ 1 GHz) +1.30dB
Radiated Emission (1 GHz ~ 18 GHz) +1.54dB
Radiated Emission (18 GHz ~ 40 GHz) +2.52 dB
Mains Conducted Emission +1.65dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT is a Mimitakara hearing aid (with charging box). It contains a Bluetooth compatible module
enabling the user to communicate data through a Wireless interface.
For details refer to the User Guide, Data Sheet and Circuit Diagram.

3.2 System Details and Ratings

Basic Information of EUT

Iltem EUT information

Kind of Equipment/Test Iltem

Mimitakara hearing aid (with charging box)

Type Identification DP-6EF, UP-6EF

FCCID 2BBAZ-6EFX

Technical Specification of EUT

ltem EUT information
Operating Frequency 2402 MHz ~ 2480 MHz
Channel Number 79
Operation Voltage 3.7 Vdc
Modulation GFSK, 1m/4-DQPSK, 8DPSK
?fnav):/l;num Output Power 6.223
Antenna Information Referto 5.1.1
Accessory Device Referto 4.4
Note:
1. All models are listed as below.
Main Model Series Model Difference
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3.3 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.4 Submitted Documents

- Circuit Diagram

- Instruction Manual

- Rating Label

- Technical Description
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The test modes were adapted accordingly in reference to the instructions for use.
During testing, Channel and Power Controlling Software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the setting
of RF output expected by the customer and is going to be fixed on the firmware of the final end product.

Table for Parameters of Test Software Setting

Power Setting
Frequency (MHz)
GFSK 1/4-DQPSK 8DPSK

2402 0x03 0x03 0x03

2441 0x03 0x03 0x03

2480 0x03 0x03 0x03

4.2 Carrier Frequency and Channel
Channel |Freq. (MHz)| Channel |Freq. (MHz)| Channel |Freq. (MHz)| Channel |Freq. (MHz)

0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461
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4.3 Test Operation and Test Software

Setup for testing: Test samples are provided with fixture interface which makes it possible to control
them through a test software installed on a notebook computer.

This software was running on the laptop computer connected to the EUT. It was used to enable the
operation modes listed as below.

Test Software AWRDLABV?2(1.0.9.8) |

The samples were used as follows:

A003458504-001

A003458504-002 & 004 & 005

Full test was applied on all test modes, but only worst case was shown.

Applicable To

EUT Configure|  Antenna Port Radiated Spurious | Radiated Spurious . it
o S Description
Mode Conducted Emissions above 1 | Emissions below 1 MalnEs C_on_ducted .
mission
Measurement GHz GHz
: v v v v -
Note:

1. The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when position on Z-plane for
EUT standalone mode and Y-plane for EUT with charger box mode.
2. "-"means no effect.

Antenna Port Conducted Measurement
X Pre-Scan full test was applied on all test modes, but only worst case was shown.

X Following channel(s) was (were) selected for the final test as listed below.
EUT Configure Mode Avallab(I(:AErze)quency Tested Frequency (MHz) Modulation Type Packet Type
- 2402 to 2480 2402, 2441, 2480 GFSK 1DH5
- 2402 to 2480 2402, 2441, 2480 /4-DQPSK 2DH5
- 2402 to 2480 2402, 2441, 2480 8DPSK 3DH5
Radiated Spurious Emissions (Above 1 GHz)
DX] Pre-Scan full test was applied on all test modes, but only worst case was shown.
XI Following channel(s) was (were) selected for the final test as listed below.
EUT Configure Mode Avallab(I(:AErze)quency Tested Frequency (MHz) Modulation Type Packet Type
2402 to 2480 2402, 2441, 2480 GFSK 1DH5
EUT Standalone
2402 to 2480 2402, 2441, 2480 8DPSK 3DH5
Radiated Spurious Emissions (Below 1 GHz)
X Pre-Scan full test was applied on all test modes, but only worst case was shown.
X Following channel(s) was (were) selected for the final test as listed below.
EUT Configure Mode Avallab(I(:AErze)quency Tested Frequency (MHz) Modulation Type Packet Type
EUT Standalone 2402 to 2480 2402 8DPSK 3DH5
EUT with Charger box EUT with all RF functions
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Mains Conducted Emission Test
X Pre-Scan full test was applied on all test modes, but only worst case was shown.
X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Description
EUT with charger box EUT with all RF functions
Test Condition
Test Item Ambient Temperature| Relative Humidity Tested by
Conducted Measurement 23.3-25.6 °C 49.9-59.1 % Andy Chen
Radiated Spurious Emissions o ER 0 Chuan Chu & Ivan
above 1 GHz 22.5-24.8°C 53-56 % Chiang
Radiated Spurious Emissions o o Chuan Chu & Ivan
below 1 GHz 22.5-24.8°C 53-56 % Chiang
Mains Conducted Emission 21.1-24.9 °C 51.7-54.9 % Ray Huang
4.4 Special Accessories and Auxiliary Equipment
The product has been tested together with the following additional accessories:
Accessory of EUT
No. Product Brand Model Description
- Battery Varta Varta 3.7 Vdc
A USB Cable JUN YU LINK LIMITED R14A100911 -
- Charger Box Mimitakara DP-6EF Charging box |--
Support Unit
Support Unit
Ferrite
No | Description Brand Model SIN Shielded Core S Remark
Qy | ©m
B | Fixture Cable Compal N/A N/A N/A N/A 20 --
1 Adapter OPPO VC56JACH N/A - - - --
2 NB HP Laptop-15s-du0xx N/A - - - --
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4.5 Test Setup Diagram

<Radiated Spurious Emissions mode>
EUT Standalone

EUT

*Table

EUT with Charger box

AC Manis

1

EUT

*Table

<Mains Conducted Emission mode>

AC Naens

? ——A=—

1 EUT
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5. Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

Requirement Use of approved antennas only

According to the manufacturer declaration, the EUT has an antenna with a directional gain of 2 dBi. The
antenna is a chip antenna with no possibility of replacement with a non-approved antenna by the end-
user. Therefore, the EUT is considered to comply with this provision.

Refer to EUT photo for detalils.
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5.1.2 Peak Output Power

Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.

For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

Kind of Test Site Shielded room

Test Setup
EUT ] Power Sensor Power Meter
Attenuator

Test Instruments

Kind of Calibration | Calibration Test Date
Equipment MERMUEGIRY  1Ee S Date Due Date From Until
Power Meter Anritsu ML2495A | 1901008 | 2023/3/17 | 2024/3/15 | 2023/5/3 | 2023/5/18
Power Sensor Anritsu MA2411B | 1725269 | 2023/3/17 | 2024/3/15 | 2023/5/3 | 2023/5/18

Test Procedures

A peak power sensor was used on the output port of the EUT. A power meter was used to read the

response of the peak power sensor. Record the power level.

Average power sensor was used to perform output power measurement, trigger and gating function of
wide band power meter is enabled to measure max output power of TX on burst. Duty factor is not

added to measured value.




Prifbericht - Produkte
Test Report - Products

A TUVRheinland®

Prifbericht - Nr.:
Test Report No.

CN23LS3G (P15C-BT) 001

Seite 17 von 30
Page 17 of 30

Test Result

Peak Output Power
<GFSK>

Channel .
Peak Output Power Limit
Channel Frequency p
(MHz) (dBm) (mw) (mwW)
Low Channel 2402 5.09 3.228 125
Middle Channel 2441 5.10 3.236 125
High Channel 2480 5.11 3.243 125
<1m/4-DQPSK >
Channel .
Channel Frequency Peak Output Power Limit
(MH2z) (dBm) (mW) (mW)
Low Channel 2402 7.50 5.623 125
Middle Channel 2441 7.54 5.675 125
High Channel 2480 7.53 5.662 125
<8DPSK>
Channel .
Channel Frequency Peak Output Power Limit
(MH2z) (dBm) (mW) (mW)
Low Channel 2402 7.94 6.223 125
Middle Channel 2441 7.86 6.109 125
High Channel 2480 7.90 6.166 125
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Average Power (For Reference)

<GFSK>
Chnenic] Average Power
Channel Frequency
(MH2z) (dBm) (mw)
Low Channel 2402 4.98 3.148
Middle Channel 2441 5.00 3.162
High Channel 2480 5.01 3.170
<m/4-DQPSK >
Clirie Average Power
Channel Frequency
(MHz) (dBm) (mW)
Low Channel 2402 4.96 3.133
Middle Channel 2441 4.99 3.155
High Channel 2480 4.98 3.148
<8DPSK>
il Average Power
Channel Frequency
(MHz) (dBm) (mW)
Low Channel 2402 4.98 3.148
Middle Channel 2441 4.99 3.155
High Channel 2480 4.96 3.133

Seite 18 von 30
Page 18 of 30
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5.1.3 20 dB Bandwidth and 99% Occupied Bandwidth

Kind of Test Site Shielded room

Test Setup
EUT - Spectrum Analyzer
Attenuator
Test Instruments
Kind of Manufacturer Tvpe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
i%iﬁ;?e”: R&S FSV 101512 | 2023/2/23 | 202412122 | 2023/5/3 | 2023/5/18

Test Procedure

a. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient
frequency within its operating range. Set a reference level on the measuring instrument equal to the
highest peak value.

c. Measure the frequency difference of two frequencies that were attenuated 20 dB from the reference
level. Record the frequency difference as the emission bandwidth.

d. Repeat above procedures until all frequencies measured were complete.

e. The transmitter output was connected to the spectrum analyzer through an attenuator. The
bandwidth of the fundamental frequency was measured by spectrum analyzer with resolution
bandwidth in the range of 1 % to 5 % of the anticipated emission bandwidth, and a video bandwidth
at least 3x the resolution bandwidth and set the detector to PEAK. The width of a frequency band
such that, below the lower and above the upper frequency limits, the mean powers emitted are each
equal to a specified percentage 0.5 % of the total mean power of a given emission.

Test Results

Please refer to Appendix A.
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CN23LS3G (P15C-BT) 001

5.1.4 Conducted Spurious Emissions and Frequency Band Edges
Measured in 100kHz Bandwidth

Limit

20dB (below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power.)
Kind of Test Site Shielded room

Test Setup

EUT

Spectrum Analyzer

Attenuatol

Test Instruments

Kind of Manufacturer Tvoe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
i‘r’g;‘rz“e”: R&S FSV 101512 | 2023/2/23 | 2024/2/22 | 2023/5/3 | 2023/5/18

Test Procedure

The transmitter output was connected to the spectrum analyzer via a low lose cable. Set both RBW and
VBW of spectrum analyzer to 100 kHz and 300 kHz with suitable frequency span including 100 MHz
bandwidth from band edge. The band edges was measured and recorded.

Test Results

Please refer to Appendix A.
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5.1.5 Radiated Spurious Emissions and Band Edges

Limit

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

Emissions radiated outside the restricted and authorized frequency bands must either comply with the
radiated emission limits specified for the restricted bands or in §15.247(d).

Kind of Test Site 3m Semi-Anechoic Chamber

Test Setup

<Radiated Emissions below 30 MHz>

1m

EUT& 3m
Support Units | -

Turn Table
80 cm—(

L
Ground Plane

Test Receiver

N[EE=]

<Radiated Emissions 30 MHz to 1 GHz>

Ant. Tower 1-4m

Variable

EUT& 5 sm
Support Unjts '

Turn Table

80‘”“[ emmem
- omme

Ground Plane

Test Receiver

i
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<Radiated Emissions above 1 GHz>

Ant. Tower 1-4m

Variable
EUT& 3m
Support Units |
150 cmT

Turn Table D_[]
Absorber
1

WAMWTAAA e

Ground Plane

Test Receiver

\_'_I—I

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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Test Instruments

Kind of Calibration | Calibration
Equipment DAETUFEIBHITES e S Date Due Date
Above 1 GHz
Signal
R&S FSV40 101508 2023/4/20 | 2024/4/18
Analyzer
Horn Antenna ETS-Lindgren 3117 00218929 2022/12/8 | 2023/12/7
HF-AMP + AC
source EMCI EMCO051845SE 980633 2023/2/22 | 2024/2/21
HF'Q’)\{'EC; AC EMCI EMC184045SE 980657 | 2023/2/16 | 2024/2/15
Horn Antenna SCHWARZBECK BBHA 9170 00887 2023/3/31 | 2024/3/29
Test Software Audix E3 15914a15\(/)191106 PK-001087 N/A N/A
30 MHz ~ 1 GHz
Receiver R&S ESR7 102109 2023/2/24 | 2024/2/23
Bilog Antenna SCHWARZBECK VULB-9168 00951 2023/3/31 | 2024/3/29
LF-AMP Agilent 8447D 2944A107722 | 2023/3/22 | 2024/3/20
Test Software Audix E3 15914a15\(/)191106 PK-001087 N/A N/A
Below 30 MHz
Receiver R&S ESR7 102109 2023/2/24 | 2024/2/23
Loop Antenna SCHWARZBECK FMZB 1519B 00215 2023/1/4 2024/1/3
Test Software Audix E3 15914a;§3191106 PK-001087 N/A N/A
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Test Procedures

For Radiated Emissions below 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. Parallel (OPEN), perpendicular (CLOSE), and ground-parallel (GROUND) orientations of the antenna
are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotatable table was
turned from O degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9 kHz at
frequency below 30 MHz.

2. All modes of operation were investigated and the worst-case emissions are reported.

For Radiated Emissions above 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30 MHz ~ 1 GHz) / 1.5 meters (for
above 1 GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees
to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the rotatable table was turned from O degrees to 360
degrees to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi-peak detection (QP) or Peak detection (PK) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3
MHz for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is =
1/T (Duty cycle < 98 %) or 10 Hz (Duty cycle = 98 %) for Average detection (AV) at frequency
above 1 GHz.

4. For fundamental frequency: The average value is "Average = Peak value + 20log(Duty cycle)
Where the duty factor is calculated from following formula for DH5 packet type which has worst duty
factor:
20log (Duty cycle) = 20log (dwell time / 100ms) = 20log (3.125 / 100) = -30.1 dB

5. All modes of operation were investigated and the worst-case emissions are reported.
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6. The Radiated Emissions testing was performed in the X(E1), Y(H) and Z(E2) axis orientation. The
worst-case Axis orientation is recorded in this test report.

Test Results

Factor (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB)
Level (dBuV/m) = Reading (dBuV) + Factor (dB/m)

Please refer to Appendix B.
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5.1.6 Hopping Channel Separation
Limit = 25 kHz or 2/3 of 20 dB bandwidth, whichever is greater

Kind of Test Site Shielded room

Test Setup
EUT Spectrum Analyzer
Attenuator
Test Instruments
Kind of Manufacturer Tvpe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
i“r’gcl;rz“e”: R&S FSV 101512 | 2023/2/23 | 202412122 | 2023/5/3 | 2023/5/18

Test Procedure

Measurement Procedure REF

a. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient
frequency within its operating range.

c. By using the MaxHold function record the separation of two adjacent channels.

d. Measure the frequency difference of these two adjacent channels by SA MARK function. And then
plot the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

Test Results

Please refer to Appendix A.
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5.1.7 Number of Hopping Frequency
Limit >15 non-overlapping channels

Kind of Test Site Shielded room

Test Setup
EUT ] Spectrum Analyzer
Attenuator
Test Instruments
Kind of Calibration | Calibration Test Date
Equipment WL BT Type S Date Due Date From Until
i‘r’g;‘rz“e”: R&S FSV 101512 | 2023/2/23 | 202412122 | 2023/5/3 | 2023/5/18

Test Procedure

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn onthe EUT and connect its antenna terminal to measurement via a low loss cable. Then set it
to any one measured frequency within its operating range and make sure the instrument is operated
in its linear range.

c. Setthe SA on MaxHold Mode, and then keep the EUT in hopping mode. Record all the signals from
each channel until each one has been recorded.

d. Setthe SA on View mode and then plot the result on SA screen.

Repeat above procedures until all frequencies measured were complete.

Test Results

Please refer to Appendix A.
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5.1.8 Dwell Time

Limit 0.4s
Kind of Test Site Shielded room
Test Setup
EUT - Spectrum Analyzer
Attenuator

Test Instruments

Kind of Manufacturer Tvoe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
i‘r’;f;fe”: R&S FSV 101512 | 2023/2/23 | 2024/2/22 | 2023/5/3 | 2023/5/18

Test Procedures

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it
to any one measured frequency within its operating range and make sure the instrument is operated
in its linear range.

c. Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode.
And then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency. And then plot the result
with time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been completed.

Test Results

Please refer to Appendix A.
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5.2 Mains Emission

5.2.1 Mains Conducted Emission
Limit

Mains Conducted Emission as defined in §15.207 must comply with the mains conducted emission limits.

Kind of Test Site Shielded room
Test Setup
EUT &
Support stand
LISN
80cI
|
Ground plane
Testreceive lml
M“ O & Q e
Test Instruments
Kind of Calibration Calibration
Equipment HENITEBIITES RS =i Date Due Date
Two-Line V- Rohde & ENV216 101938 2022/9/22 2023/9/21
Network Schwarz
EMI Test R&S ESCI 100797 2022/6/19 2023/6/18
Receiver
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Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/50
uH of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150 kHz to 30 MHz was searched. Emission levels under (Limit — 20 dB)
was not recorded.

Note: The resolution bandwidth and video bandwidth of test receiver is 9 kHz for quasi-peak detection

(QP) and average detection (AV) at frequency 0.15 MHz — 30 MHz.

Test Results

Please refer to Appendix B.
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Appendix A: Test Results of Conducted Test

Test Result of 20 dB Bandwidth
GFSK

Channel Channel Frequency (MHz) | 20 dB Bandwidth (MHz) Result
Low Channel 2402 0.92

Middle Channel 2441 0.92
High Channel 2480 0.92

Pass

Pass

Pass

Low Channel Middle Channel

Spectrum o Spectrum o
Ref Level 20.00 dém  Offset 11.00 dB e RBW 30 kHz Ref Level 20.00 dém  Offset 11.00 0B @ RBW 30 kHz
o ALt 30dB SWT 63.2 ys & VBW 100 kHz Mode Auto FFT o ALL 30 dB SWT 63.2 ys @ VBW 100 kHz Mode Auto FFT
@ 1Pk View @ 1Pk View
Mi[1] ~15.26 dBm| M1[1] ~15.28 dBm)|
2.40153546 GHz| . 2.44053547 GHz|
10 d2m 1 ™ ma[1] 5.06 dBm 10 - I A mM3[1] 5.12 dBm)|
D1 5060 dim ) 2.40109400 GHZ| D1 5.120 dbar o 2.44099400 GHz]
0 dem — od — -
/ \ 4 "\
i e A \
-10 dBm - A TE -10 dBm = oy
D2 -14.940 dem—|—— = D2 -14.880 dBm y
20d . -20 dem Wi
\ {\/‘
ta
30 de = -30 dam 2
/J ) \
~N] R DY, —~N\, N
40 dB - ks 40 dBm . At
7 Iy \'\ 7 " i
o~ \ & N A~ N
|serd 5 H ——
-60 dBm -60 dBm
-70 dBm o -70 dBm o
F1 ‘ 1 |
I |
CF 2.402 GHz 1001 pts Span 3.0 MHz CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc| X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
[ 1 2.40153546 GHz -15.26 dBm ML 1 2.44053545 GHz -15.28 dem
p2| M1 1 923,08 kHz 0.47 db 02 Wi 1 923.08 kHz 0.54 dB
3 1 2,401994 GHz 5.06 derm M3 1 2,440994 GHz 5,12 dém
| SEEEREE X L )i [ CEREREE N

High Channel

Spectrum o

Ref Level 20.00 dém Offset 11.00 dB & RBW 30 kHz

o ALt 20 dB  SWT  63.2 ys e VBW 100 kHz  Mode Auto FFT
@ 1Pk View

ML ~15.06 dBm

2.47953547 GHz|

T ™ ma[1] 5.13 dBm

15130 dim o 2.47999400 GHz
0 dem !

-10 dBm T d J \\

10 dem

F2

CF 2.48 GHz 1001 pts

Marker

Type | Ref | Trc| X-value | Y-value | _Function
M1 1 2.47953546 GHz -15.06 dBm
p2| M1 1 923,08 kHz 0.40 db
13 1 2.479994 GHz 5.13 dBém

Span 3.0 MHz

Function Result |
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8DPSK

Channel

Channel Frequency (MHz)

20 dB Bandwidth
(MHz)

Result

Low Channel

2402

1.26

Pass

Middle Channel

2441

1.26

Pass

High Channel

2480

1.26

Pass

Low Channel

Middle Channel

Sp o Spectrum =
Ref Level 20.00 dém  Offset 11.00 dB e RBW 30 kHz Ref Level 20.00 dém  Offset 11.00 0B @ RBW 30 kHz
o ALt 30dB SWT 63.2 ys & VBW 100 kHz Mode Auto FFT o ALL 30 dB SWT 63.2 ys @ VBW 100 kHz Mode Auto FFT
@ 1Pk View @ 1Pk View
Mi[1] ~15.09 dBm| M1[1] ~15.41 dBm)|
2.40135265 GHz| . 2.440 65 GHZ|
10 d2m _ T ™ ma[1] 5.14 dBm 10 - I A mM3[1] 5.13 dBm)|
. D1 5.140 dbm 7 2.40199400 GHz| R D1 5130 dBm T = A 2.44099400 GHz]
m- fo di 7 %
T A e YAV e
-10 dBm -10 dBm
D2 -14.860 chr/"‘ D2 -14
-20d i - -20 dem 7
/ \ /
-30 dB — e -30 dBm AW
e e A, N A
<408 SEs =48, =]
-0 dB -50 dem
-60 dBm -60 dBm
-70 dBm ,—2 -70 dBm »
F1 F1
| | l
CF 2.402 GHz 1001 pts Span 3.0 MHz CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc| X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
[ 1 2.40135265 GHz -15.0% dém ML 1 2.44034865 GHz -15.41 dém
p2| M1 1 1.25874 MHz 0.97 db 02 Wi 1 1.26874 MHz 1.35 dg
M3 1 2,401994 GHz S5.14 dBim M3 1 2,440994 GHz 5,13 dBm
Sp o
Ref Level 20.00 dém  Offset 11.00 dB e RBW 30 kHz
o ALt 30dB SWT 63.2 ys & VBW 100 kHz Mode Auto FFT
@ 1Pk View
Mi[1] ~14.99 dBm|
2.47934965 GHz|
10 d&m i ma[1] 5.15 dBm)|
- | A 7 2.47999400 GHz
0 dem
e
!
-10 dBm T
D2 -14.850 an—f
-20 df J,’, T
30 db [ \
N - o
PrpAYa A Cia VA -
-0 dB
-60 dBm
-70 dBm o
F1
I
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value | _Function | Function Result |
M1 1 2.47934965 GHz -14.5% dém
p2| M1 1 1.25874 MHz 0.88 db
13 1 2.479994 GHz 5.15 dBém
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Test Result of 99% Occup
GFSK

iled Bandwidth

Channel

Channel Frequency (MHz)

99% Bandwidth (kHz)

Low Channel

2402

872.13

Middle Channel

2441

869.13

High Channel

2480

869.13

Low Channel Middle Channel
Spectrum o Spectrum o
Ref Level 20.00 dém  Offset 11.00 db e RBW 30 kHz Ref Level 20.00 dBm  Offset 11.00 0B @ RBW 30 kHz
o At S0 dB SWT  63.2 s @ VBW 100 kHz  Mode auto FET o At 30d8  SWT  63.2 s @ VBW 100 kHz  Mode auto FFT
@ 1Pk View @ 1Pk View
MI[1] 5.04 dBm)| MI[1] 5.09 dBm)|
2.40199400 GHz| . 2.44099400 GHz|
10 dem I Oce By 872.127872128 kHz| 0 ‘}* Occ Bw 6860.130869131 kHz|
0 dem A o o Par s hn
/ o / ™
-10 dBm e - AN — -10 dBm o e U S—
T T Pty Vg
o S ot A
-20d 7 - -20 dem / -
: i - e
N \ S \
-30 dB - -30 dém -
/ Y 7 \
r\r\\ o L\ b Y S S A
40 dBm Ty 40 dem k }
r S 5 7 o 5
A At | oana I 2\
St ~ Jesd i L
-60 dBm -60 dem
-70 dBm -70 dem
CF 2.402 GHz 1001 pts Span 3.0 MHz GF 2.441 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc| X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.401984 GHz 5.04 dBm M1 1 2440294 GHz 5.09 dém
T1 1 2.40155345 GHz -14.23 dBm Occ Bw 872,127872128 kHz TL 1 2.44055644 GHz -14.60 dBm Occ Bw B860.130869131 kHz
T2 1 2.40242557 GHz -16.51 dem T2 1 2.44142557 GH2 -16.42 dBm
L JL J | BECEEEENC ] L I )| [ [ EECEEEEN ]
Spectrum o
Ref Level 20.00 dém  Offset 11.00 db e RBW 30 kHz
o At S0 dB SWT  63.2 s @ VBW 100 kHz  Mode auto FET
@ 1Pk View
MI[1] 5.11 dBm)|
2.47999100 GHz|
10 dem T Oce By 869.130869131 kHz|
o dem [
104 s A
-10 dBm — =g
R N,
-20d 7 T
\
-30 dB "'\'r v
I\ W
d h 1 It
40 dBm ~ J .
= ™ .
|-se e
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value | _Function | Function Result |
M1 1 2.478981 GHz 5.11 dem
T1 1 2.47955644 GHz -14.49 dBm Occ Bw 869.130869131 kHz
T2 1 2.49042557 GHz -16.50 dBm
L JL J WD e
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8DPSK

Channel

Channel Frequency (MHz)

99% Bandwidth (kHz)

Low Channel

2402

1171.83

Middle Channel

2441

1168.83

High Channel

2480

1171.83

Low Channel

Middle Channel

p pectrur =
Ref Level 20.00 dém  Offset 11.00 db e RBW 30 kHz Ref Level 20.00 dBm  Offset 11.00 0B @ RBW 30 kHz
o At S0 dB SWT  63.2 s @ VBW 100 kHz  Mode auto FET o At 30d8  SWT  63.2 s @ VBW 100 kHz  Mode auto FFT
@ 1Pk View @ 1Pk View
MI[1] 5.10 dBm)| MI[1] 5.12 dBm)|
2.40199400 GHz| . 2.44099100 GHz|
10 dem ¥ Oce By 1.171828172 MHz| 0 ‘}* Occ Bw 1.168831169 MHz|
0 dem od A —
.t ’*’\wx\ f_,.kff‘, T
-10 dBm 4 -10 dem
/ ! N
20 d ; 20 dem d Y
4 / \
\ I
-30 dB 1 -30 dey y
o L=Py m ) —
s . ~ PN, S PP,
B AT g A » . e} AANYA Ve
4P ] 40 dem —
50 dB -50 dem
-60 dBm -60 dem
-70 dBm -70 dem
CF 2.402 GHz 1001 pts Span 3.0 MHz GF 2.441 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc| X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.401984 GHz 5.10 dBm M1 1 2440891 GHz 5.12 dém
T1 1 2.40140650 GHz -12.20 dBm Occ Bw 1.171828172 MHz TL 1 2.44040659 GHz 11,92 dBém Occ Bw 1.168831169 MHz
T2 1 2.40257842 GHz -12.00 dem T2 1 2.44157542 GHz -11.62 dBm
L N J L |\ J Suamnns) o
Spectru o
Ref Level 20.00 dém  Offset 11.00 db e RBW 30 kHz
o At S0 dB SWT  63.2 s @ VBW 100 kHz  Mode auto FET
@ 1Pk View
MI[1] 5.15 dBm)|
2.47999100 GHz|
10 dem T Oce By 1.171828172 MHz|
0 dem FAN | W
P V7 T,
-10 dBm
N
-20d v
30 dB / |
E 13
™ S P
~40.dBp = i e =
50 dB
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value | _Function | Function Result |
M1 1 2.478981 GHz 5.15 dem
T1 1 2.4794036 GHz -12.28 dBm Occ Bw 1.171828172 MHz
T2 1 2.49057542 GHz -11.81 dBm




A TUVRheinland®

Prifbericht - Nr.: Seite A5 von A13
Test Report No. CN23LS3G (P15C-BT) 001 Page A5 of A13

Test Result of Conducted Spurious Emissions, Tx Mode
GFSK

Low Channel Middle Channel

Spectrul o Spectrurr o
Ref Level 20.00 dém Offset 11.00 dB & RBW 100 kHz Ref Level 20.00 dém Offset 11.00 dB & RBW 100 kHz
o Att 30 0B SWT 265 ms @ VBW 300 kHz  Mode Auto Sweep o Att 30 6B SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk View @ 1Pk View
MIL1] +.32 dBm MI[1] 5.06 dBm|
B 2.402150 GHz| 2.440980 GHz|
10 T M2[1] -37.76 dBm)| 10 dBm—r M2[1] -37.77 dBm)
15.982150 GHz| 15.784500 GHz|
0 dem 0 deém
-10 dB -10 dBm:
80 dem D1 -14.940 dBm-
-20 dB -20 dem
-30 dBm -30 dBm:
Mz
r
-40 dBi -40 d&m
-60 db: -60 dBm:
-70 dei -70 dém
Start 30.0 MHz 30000 pts Stop 26.5 GHz Start 30.0 MHz 30000 pts Stop 26.5 GHz
Marker Marker
Type | Ref | Tre | X-value | v-value | _Function | Function Result Type | Ref | Tre | X-value | ¥-value | _Function__| Function Result
M1 1 2.40215 GHz 4.32 dBm M1 1 2.44008 GHz 5.06 dBm
Mz 1 15,98215 GHz -37.76 dBm M2 1 157845 GHz -37,77 dém
-~

~
A

High Channel

p
Ref Level 20.00 dém Offset 11.00 dB & RBW 100 kHz

o ALt 20 dB SWT  285ms e VBW 300 kHz  Mode Auto Sweep
@ 1Pk View

&

MI[1] 4.09 dBm)|

2.479800 GHz|
7 mM2[1] -38.36 dBm|
15.759800 GHz

10d

0 dBm:

-10 dB

01 -15.910 dam

-20 dB

-30 dBm

-40 dB

60 db

-70 dei

Start 30.0 MHz 30000 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | _Function | Function Result
M1 1 2.4798 GHz 4.09 dém
M2 1 15.7598 GHz -38.36 dém
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Low Channel

Middle Channel

Spectrum S pectrur
Ref Level 20.00 dém Offset 11.00 dB & RBW 100 kHz Ref Level 20.00 dém Offset 11.00 dB & RBW 100 kHz
o Att 30 0B SWT 265 ms @ VBW 300 kHz  Mode Auto Sweep o Att 30 6B SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk View @ 1Pk View
MIL1] 2.93 dBm MI[1] 5.07 dbm|
B 2.402150 GHz| 2.440980 GHz|
10 " M2[1] -38.08 dBm)| 10 dBm—r M2[1] -38.12 dBm)
17.696520 GHz| 15.649510 GHz|
0 dem 0 deém
-10 dB -10 dBm:
e 7070 e D1 -14.930 dBm
-20 dB -20 dem
-30 dBm -30 dBm:
Mz M
-40 dBi -40 d&m
-60 db: -60 dBm:
-70 dei -70 dém
Start 30.0 MHz 30000 pts Stop 26.5 GHz Start 30.0 MHz 30000 pts Stop 26.5 GHz
Marker Marker
Type | Ref | Tre | X-value | v-value | _Function | Function Result Type | Ref | Tre | X-value | ¥-value | _Function__| Function Result
M1 1 2.40215 GHz 2.93 dBm M1 1 2.44008 GHz 5.07 dBm
M2 1 1769652 GHz -38.08 dem m2 1 15.64951 GHz -38,12 dém
-~ ~r

High Channel

p ]

&

Ref Level 20.00 dém
Jo Att 30 db

Offset 11.00 dB & RBW 100 kHz
SWT

265 ms @ VBW 300 kHz  Mode Auto Sweep

@ 1Pk View

MI[1]

10 dBm—
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M1 1

M2 1
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1591862 GHz
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Test Result of Conducted Band Edge, Tx Mode

GFSK

Low Channel

High Channel

Spectrul Spectru
Ref Level 20.00 dém  Offset 11.00 dB e RBW 100 kHz Ref Level 20.00 dém  Offset 11.00 0B @ RBW 100 kHz
o ALt 30dB SWT 75.9 ps e VBW 300 kHz Mode Auto FFT o ALL 30 dB SWT 04.7 ys w VBW 300 kHz Mode Auto FFT
@ 1Pk View @ 1Pk View
Mi[1] 5.04 dBm)| M1[1] 5.15 dBm)|
y 2.4019880 GHz y 2.4799830 GHz
10 mM2[1] 0.82 dBm)| 10 T M2[1] -49.05 dBm)|
0000 GHz| ﬁ 2.4835000 GHz
0 dem \ od H
-10 dBm i -10 dBm 7
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-30d i -30 dem h\
-40 dBm I}‘»U' 40 dBm .; T T
e .
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Fil F1
Start 2.375 GHz 1001 pts Stop 2.405 GHz Start 2.47 GHz 1001 pts Stop 2.505 GHz
Marker Marker
Type | Ref | Trc| X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
[ 1 2.401966 GHz | 5.04 dem ML 1 2479983 GHz 5,15 dém
M2 1 2.4 GHz -40.82 dBm M2 2.4835 GHz -49.05 dBm
M3 1 2.4 GHz -40.82 dem M3 1 2,500122 GHz -46,99 dem
pe \ = Spectrurr =
Ref Level 20.00 dém  Offset 11.00 dB e RBW 100 kHz Ref Level 20.00 dBm  Offset 11.00 0B @ RBW 100 kHz
o att 30 0B SWT 750 s @ VBW 300 kHz  Mode Auto FFT o att 308 SWT 947 s @ VBW 300kHz  Mode Auto FFT
@ 1Pk View @ 1Pk View
mi[1] 5.09 dBm| mMi[1] 5.17 dBm)|
» 2.4019880 GHz 2.4799830 GHz
10 m2[1] 1.08 dBm)| 10 of m2[1] -47.96 dBm)|
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0dem f \ od
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Start 2.375 GHz 1001 pts Stop 2.405 GHz Start 247 GHz 1001 pts Stop 2.505 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-valus | _Function | Function Result | Type | Ref | Trc | ¥-value | ¥-value | _Function | Function Result |
[Zh 1 2,401988 GHz 5,05 dem ML 1 2,479983 GHz 5,17 dem
M2 1 2.4 GHz -41.08 dBm M2 2,4835 GHz -47.95 dBm
13 1 2,32983 GHz -41.03 dBm M3 1 2492535 GHz -44.76 dém




A TUVRheinland®
Priifbericht - Nr.: Seite A8 von A13
Test Romorino " CN23LS3G (P15C-BT) 001  ragoAse

Page A8 of A13

Test Result of Hopping Band Edge
GFSK

Middle Channel

Spectrum r‘%’

Ref Level 20.00 dém  Offset 11.00 B & RBW 100 khz
lo att 30 0B SWT  246.5 s @ VBW 300 kHz
(@ 1Pk View

Made 4uto FFT

mM1[1] 5.26 dBm)|
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mM2[1] -42.51 dBm
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|
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Marker

Type | Ref | Trc | ®-value | ¥-valua | _Function | Function Result |
M1 1 2,47302 GHz 5,26 dBm

M2 1 2.4 GHz -42.51 dém

M3 1 2.4835 GHz -45.21 dBm

e —
Measuring...  QRARRNRRD i 4

8DPSK

Middle Channel

Spectrum r‘%’

Ref Level 20.00 dém  Offset 11.00dB & RBW 100 khz
o ALt 20 db SWT 246.5 ys & VBW 300 kHz
(@ 1Pk View

Mode Auto FFT
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1 s -41.50 dBm
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Marker

Type | Ref | Trc | X-value | Y-valus | _Function | Function Result |
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M2 1 2.4 GHz -41.50 dBm

M3 1 2.4835 GHz -46.23 dBm
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—
[ )i  Measuring.. GRANNACHD W y




Prufbericht - Nr.:

Test Report No.

CN23LS3G (P15C-BT) 001

A TUVRheinland®

Seite A9 von A13

Page A9 of A13

Test Result of Hopping Channel Separation

GFSK

Channel

Channel
Frequency
(MHz)

Adjacent
Channel
Separation
(MHz)

20 dB

(MHz)

Bandwidth

Minimum
Limit
(MHZz)

Result

2402

1.00

0.92

0.615

Pass

39

2441

1.00

0.92

0.615

Pass

78

2480

1.00

0.92

0.615

Pass

Low Channel

Middle Channel

Spectrum

=)

Ref Level 20.00 dBm  Offset 11.00 dB & RBW 30 kHz

Spectrum

o
7
Ref Level 20.00 dém  Offset 11.00dB & RBW 30 khHz
fo Att 30 dB SWT 63.2 s @ VBW 100 kHz  Mode Auto FFT Jo Att 30 dB SWT 63.2 ys @ VBW 100 kHz  Mode 4uto FFT
(@ 1Pk View@ 3Pk View (@ 1Pk View@ 3Pk View
Mi[1] 5.24 dBm| MLl 5.26 dBm|
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f ™, N ~,
dd h AN,
-10 dBm va -10 dBm —r >
M AW I A
vl al
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Start 2,401 GHz 1001 pts Stop 2.404 GHz Start 2.44 GHz 1001 pts Stop 2.443 GHz
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Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
[Z 1 2.4019965 GHz 5.24 dBm [Z 1 2.4409935 GHz 5.26 dBm
pz| M1 3 958.0 kHz 0.02 dB pz| M1 3 1.001 MHz 0.04 dB
[ CEERREE ] RERRRE ]
Spectrum =
Ref Level 20.00 dém  Offset 11.00 B & RBW 30 khz
o att 30de  SWT 632 s @ VBW 100 kHz  Mode Auto FFT
@ 1Pk View@ 3Pk View
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Start 2.4779 GHz 1001 pts Stop 2.4809 GHz
Mmarker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
[Z 1 2.4789924 GHz 5.33 dBm
pz| M1 3 1.001 MHz 0.03 dB
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8DPSK

Channel

Channel
Frequency
(MHz)

Adjacent
Channel
Separation
(MHz)

20 dB
Bandwidth
(MHz)

Minimum
Limit
(MHZz)

Result

2402

1.00

1.26

0.839

Pass

39

2441

1.00

1.26

0.839

Pass

78 2480 1.00 1.26 0.839 Pass

Low Channel Middle Channel

Spectrum = Spectrum =
Ref Level 20.00 dém  Offset 11.00 B & RBW 30 khz Ref Level 20.00 dém  Offset 11.00dB & RBW 30 khHz
fo Att 30 dB SWT 63.2 s @ VBW 100 kHz  Mode Auto FFT Jo Att 30 dB SWT 63.2 ys @ VBW 100 kHz  Mode 4uto FFT
(@ 1Pk View@ 3Pk View (@ 1Pk View@ 3Pk View
Mi[1] 5.21 dBm| MLl 5.28 dBm)|
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Mmarker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
[Z 1 2.4019935 GHz 5.21 dém [Z 1 2.4409935 GHz 5.28 dBm
pz| M1 3 1.001 MHz 0.02 dB pz| M1 3 1.001 MHz 0.04 dB
RERRRE ] [ CEERREE ]
Spectrum =
Ref Level 20.00 dém  Offset 11.00 B & RBW 30 khz
o att 3006 SWT 6530 ps @ VBW 100kHz  Mode Auto FFT
@ 1Pk View@3Pk View
M1[1] 5.36 dBm)|
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],X A 990.00 kHz|
0 dem P
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Y R Sy .
40 dBm A
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70 des
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Mmarker
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[Z 1 2.4789954 GHz 5.36 dBm
pz| M1 3 958.0 kHz -0.00 db






