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1. TEST PROGRAM

References

47 CFR Part 15.247 (2023)

RSS 247 Issue 3

RSS Gen Issue 5

KDB 558074 D01 DTS Meas Guidance v05r02 i

YVVVVYY

ANSI C63.10 (2013)

Radio requirement:

KDB 662911 D01 Multiple Transmitter Output v02r01>

Clause - Test Description

Test result - Comments

Occupied Bandwidth ISED PASS
6dB Bandwidth FCC & ISED PASS
Maximum Conducted Output Power FCC & ISED PASS
Power Spectral Density FCC & ISED PASS
Unwanted Emissions in Non-Restricted Frequency Bands FCC & ISED PASS
Unwanted Emissions in Restricted Frequency Bands FCC & ISED PASS
Receiver Radiated Emissions ISED PASS(2)

This table is a summary of test report, see conclusion of each clause of this test report for detail.

(1) Limited program

(2) Testing covered the receive mode, and receiver spurious emissions are considered to be the same as transmitter.

PASS: EUT complies with standard’s requirement

FAIL: EUT does not comply with standard’s requirement
NA: Not Applicable

NP: Test Not Performed
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2. EQUIPMENT UNDER TEST: CONFIGURATION (DECLARED BY PROVIDER)

2.1. HARDWARE IDENTIFICATION (EUT AND AUXILIARIES):

Equipment under test (EUT):

Model under test:

TMS AP-01

Serial Number:

BC:03:A7:69:2F:22 & BC:03:A7:69:34:12

Dimensions:

2.8cm x 2.8cm x 1.5cm (Length x Width x Height)

Type:

Table-Top

Power supply:

During all the tests, EUT is supplied by Vnom: 3.0VDC
For measurement with different voltage, it will be presented in test method.

Name Type Rating Reference / Sn Comments
Supply1 Battery 3.0VDC Maxell CR2450HR-EX /
NC: Not communicated by provider
Inputs/outputs - Cable:
Length
Access Type used De<c:I,’ared Shielded Utnder Comments
(m) m est
Supply1 Battery / / / / Inside
NC: Not communicated by provider
Auxiliary equipment used during test:
Type Reference Sn Comments
To set running mode
Automated programmer CYCLONE FX / configuration BLE

NC: Not communicated by provider

N°22393572-801092-A (FILE#8533359)
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Equipment information (declaration of provider):

Bluetooth Low Energy: V4.2

Chipset / RF Module NCV-RSL10-101Q48-AVG
Frequency band: [2400 — 2483.5] MHz

Spectrum Modulation: DSSS (Tested like it — international agreements)
Number of Channel: 40

Spacing channel: 2MHz

Channel bandwidth: 1MHz

Antenna Type: Internal

Antenna connector: None

Antenna requirements §15.203 | Conducted Method (welded connection, according to manufacturer's requirements)
Transmit chains: 1

Receiver chains 1

CHANNEL PLAN

Channel Frequency (MHz) Channel Frequency (MHz)

Cmin: 0 2402 20 2442
1 2404 21 2444
2 2406 22 2446
3 2408 23 2448
4 2410 24 2450
5 2412 25 2452
6 2414 26 2454
7 2416 27 2456
8 2418 28 2458
9 2420 29 2460
10 2422 30 2462
11 2424 31 2464

Cmid :12 2426 32 2466
13 2428 33 2468
14 2430 34 2470
15 2432 35 2472
16 2434 36 2474
17 2436 37 2476
18 2438 38 2478
19 2440 Cmax: 39 2480

DATA RATE
Available Da&zs:)t e Modulation Type Worst Case Modulation
M 0.25 GFSK (1MHz) O
M 1 GFSK (1MHz) ]
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Antenna Characteristic

Antenna reference Gain (dBi) Frequency Band (MHz) Impedance(Q)
KOCYERA PN : 9001978 3 2400-2485 50
Hardware information
Highest internal frequency (PLL, Quartz, Clock, Microprocessor...): | Fhighest: 2480 MHz
Firmware (if applicable): V: AAS-003
Software (if applicable): V: None
Equipment intended: Mobile
Type of equipment: Stand-alone
Equipment sample: Production model
Duty cycle: Continuous duty
Trmin: -40 °C
Operating temperature range: Thom: 20°C
Tmax: +125 °C
Operating voltage: Vnom: 3.0vDC
NC: Not communicated by provider
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N°22393572-801092-A (FILE#8533359) Version : 02 Page 7/52



2.2, RUNNING MODE

Test mode

Description of test mode

Test mode 1

Select SAP Image
IN1: Deep_sleep .
| IN2: BLE_2402_2426_2480MHz_1s 6
IN3: MOD_2402MHz_6dBm -

IN4: MOD_2426MHz_6dBm

Permanent emission with modulation on a fixed channel in the data rate that produced the highest power

Power Setting at 6dBm.

CYCLONEPF>

IN5: MOD_2440MHz_6dBm . -

4~ MORE

pemicro.com

Test

Running mode

Occupied Bandwidth Test mode 1
6dB Bandwidth Test mode 1
Maximum Conducted Output Power Test mode 1
Power Spectral Density Test mode 1
Conducted Spurious Emission at the Band Edge Test mode 1
Unwanted Emissions in Non-Restricted Frequency Bands Test mode 1
Unwanted Emissions in Restricted Frequency Bands Test mode 1

Receiver Radiated Emissions

Not applicable

2.3. EQUIPMENT LABELLING

Label

None

2.4. EQUIPMENT MODIFICATIONS DURING THE TESTS

None
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2.5. FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain (if any)
from the measured reading. The basic equation with a sample calculation is as follow:

FS = RA + AF + CF - AG

Where:

FS = Field Strength

RA = Receiver Amplitude
AF = Antenna Factor

CF = Cable Factor

AG = Amplifier Gain

Example:

Assume a receiver reading of 52.5dBuV is obtained. The antenna factor of 7.4 and a cable factor of 1.1 are added. The amplifier gain of 29dB is
subtracted, giving a field strength of 32 dBpV/m.

FS=525+7.4+1.1-29=232dBuV/m

The 32 dBuV/m value can be mathematically converted to its corresponding level in pyV/m.

Level in yV/m = Common Antilogarithm [(32dBpV/m)/20] = 39.8 pV/m.

2.6. TEST DISTANCE EXTRAPOLATION — FCC/ISED

The field strength is extrapolated to the new measurement distance using formula from FCC Part15.31 (f) and §6.5-6.6
RSS-GEN:

Below 30MHz,

i
FSlil"ll'it = FSrna)( _40]0g(w]
measure

Above 30MHz,

. A
FSlimh = F‘Smax —2(}]0}__{ limit J
measure

Where:

FSimitis the calculation of field strength at the limit distance, expressed in dBuV/m
FSnmax is the measured field strength, expressed in dBuV/m

dmeasure IS the distance of the measurement point from the EUT

dimit is the reference limit distance

2.7. CALIBRATION DATE

The calibration intervals are extended at 12+2 months. This extended interval is based on the fact that there is sufficient
calibration data to statistically establish a trend or based on experience of use of the test equipment to assure good
measurement results for a longer period.

2.8. METHOD TO DETERMINATE THE SPURIOUS RADIATED EMISSION

The Normalized Site Attenuation (NSA) is added to the maximum values observed during the azimuth search in order to
obtain the spurious radiated emission. For spurious above -6dB from the limit found with the NSA, the Substitution Method
is applied.

The substitution antenna replaces the equipment under test (EUT) for Effective Radiated Power (ERP) or Effective
Isotropically Radiated Power (EIRP) measurement following the standard. Power is measured for a high level and
calculated for the same level of radiated field strength obtained on the measuring antenna and EUT.
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3.

DuTY CYCLE

3.

TEST CONDITIONS

Date of test

Test performed by
Relative humidity (%)
Ambient temperature (°C)

3.2.

TEST SETUP

: May 29, 2024

. Majid MOURZAGH
. 38

1 23

The Equipment Under Test is installed in a climatic chamber.

Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, the center frequency of the spectrum analyzer is set to the fundamental frequency.

The captured power is measured and recorded.

Test Procedure:
ANSI C63.10§ 11.6

o

O O O OO0 0O Oo

Zero-span mode

RBW = OBW if possible; otherwise, set RBW to the largest available value

VBW = RBW
Detector = Peak
Trace mode = Max Hold.

Sweep time > 3 * Period time anticipated

Sweep = Single
Trigger Video

O

EUT

Spectrum analyser
Or
EMI receiver

Test setup of Duty Cycle

TEST REPORT
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Photo of Duty Cycle

3.3. LIMIT

None
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34. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier | Cal_Date | Cal_Due
Attenuator 10dB AEROFLEX _ A7122268 07/23 07/25
Comb EMR HF YORK CGEO1 A3169114
Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 10/23 10/25
SMA 1.5m SUCOFLEX 18GHz A5329864 10/23 10/24
SMK 1.2m (Ampl <-> chamber) HUBER-SUHNER SUCOFLEX 102 A5330062 04/23 04/26
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 04/24 04/26
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
3.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
None
TEST REPORT
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3.6. RESULTS

Duty Cycle

Cmin

BLE - 1MBits/s

Spectrum 2 (x)

Ref Level 2.70 dBm

SGL TRG: VID

o Att 0dB & SWT

(E)

Offset 12.70 dB @&
100 ms &

RBW 1 MHz
YBW 3 MHz

@ 1AP View

D3[1]

-10 dBm

M1[1]

-0.02 dB
50.1934 ms|
-25.35 dBm

3.4334 ms

2@ dem

-30|dBm

-40|dBm

=SOfdBrm=—=fTRG -49.300 dBm

CF 2.402 GHz 5000 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 3.4334 ms -25.35 dBm
Dz2| M1 1 46,7527 ms -0.13 dB
D3| M1 1 50,1934 ms -0.02 dB
Test Period Total Time ON Duty Cycle Duty Cycle Factor
(ms) (ms) (%) (dB)
50.1934 3.4407 6.85 11.64

Duty Cycle (%) = (Total Time ON / Test Period) * 100

Duty Factor (dB) = 10*log(100 / Duty Cycle(%) )

Therefore, for average measurements a correction factor of 11.64dB is use in all tests.
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4, OccuPIED BANDWIDTH

41. TEST CONDITIONS

Date of test : June 04, 2024
Test performed by : Majid MOURZAGH
Relative humidity (%) : 38

Ambient temperature (°C) 1 23
4.2, TEST SETUP

The Equipment Under Test is installed in a climatic chamber.
Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, the center frequency of the spectrum analyzer is set to the fundamental frequency. The captured
power is measured and recorded; the measurement is repeated until all frequencies required were complete.

Test Procedure:
ANSI C63.10 § 6.9.2 and RSS-Gen Issue 5 § 6.7

o RBW used in the range of 1% to 5% of the anticipated emission bandwidth
Set the video bandwidth (VBW) = 3 x RBW.

Detector = Peak.

Trace mode = Max Hold.

Sweep = Auto couple.

Allow the trace to stabilize.

OBW 99% function of spectrum analyzer used

O O O O O O

(: Spectrum analyser

or Or
EUT EMI receiver

Test setup of Occupied Bandwidth
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Photo of Occupied bandwidth

4.3. LIMIT

None

4.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier | Cal_Date | Cal_Due

Attenuator 10dB AEROFLEX _ A7122268 07/23 07/25

Comb EMR HF YORK CGEO1 A3169114

Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 10/23 10/25
SMA 1.5m SUCOFLEX 18GHz Ab5329864 10/23 10/24
SMK 1.2m (Ampl <-> chamber) HUBER-SUHNER SUCOFLEX 102 A5330062 04/23 04/26
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 04/24 04/26
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25

4.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

None
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4.6. RESULTS

Occupied Bandwidth
Cmin Cmid

Spoctrom frees Spectrum DE
A

Ref Level 4.00 derm  Offset 12.00 d8 @ RBW 20 kHz
Ref Level 4.00 dém Offset 12,00 dB8 & RBW 20 kHz

Att 10de  SWT 948 ps @ VBW 100 kHz _Mode Auto FFT
At 108 SWT  94.8 us ® YBW 100 kHz Mode auto FFT
_ @ 1Fk view
@ 1Pk View Mi1] ~5.00 dBm)
od M1[1] -2.07 dBm| od ot .

2.426089100 GHZ|

2.401943900 GHZz]
Jia} f"\ﬁ’%ﬂ!\ c B 1.090200000 MHZ| -10d L 'Hf’\ LeORE Bt 1.083600000 MHZ
-10d TV Y M ff\[ ey
=
204 YVJ A -20 dBm T
Y

¥

B . VAN ] | S

-50 dBm
-50 dém -s0d
70d -70dB
-80 dém J—
o0d g
GCF 2.402 GHz 5000 pts Span 3.0 MHz CF 2.426 GHz 5000 pis Span 3.0 MHZ
marker
. . Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result | [ Ref | I f I f ‘ " I " ! |
ML T 5.4010435 GHZ —2.07 dBm Type | Ref | Trc X-value v-value Function Function Result
T1 1 2,4014693 GHz -16.58 dém Occ Bw 1.0902 MHz ML 1 2,4260891 GHz -5.00 dem
T2 1 2.4025595 GHz 20.76 dbm T1 1 2.4254645 GHz -22.97 dBm Occ Bw 1.0836 MHz
M ] = Tz 1 2.4265481 GHz -21.55 dBm
RN
il | (T

Date: 4.JUN.2024 12:56:20
Date: 4.JUN.2024 12:58:16

Cmax Configuration: BLE - 1MBits/s
Spectrum [%]

Ref Level 5.00 dBm  Offsot 12,00 08 o RBW 20 Wz Occupied Bandwidth
Att 10 dB SWT 94,8 us @ YBW 100 kHz Mode Auto FFT Channel
T vow (MHz)
0d M1 M1[1] -3.15 dBm]
2.480051300 GHZ|
o /\ A A o fhec Bu 1 MH?z|
Ty

-20 4l Tﬁl\ f\fl\/ Vv o \,\HZ
! !

o nv/ b Cmin 1.090
o b | Y TV

-60 df
-70di
-80 di H
Cmid 1.084
-90 di
CF 2.48 GHz 5000 pts Span 3.0 MHz
marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 24800513 GHz -3.15 dBm
TL 1 2,4794699 GHz -17.26 dém Occ Bw 1.038 MHz
T2 1 2.4805079 GHz -21.99 dBm

il ] W Cmax 1.038

Date: 4.JUN.2024 12:59:31

4.7. CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product TMS AP-01, Sn:
BC:03:A7:69:34:12, in configuration and description presented in this test report, show levels compliant to the RSS-
GEN limits.
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5. 6DB BANDWIDTH

5.1. TEST CONDITIONS

Date of test : June 04, 2024
Test performed by : Majid MOURZAGH
Relative humidity (%) : 38

Ambient temperature (°C) 1 23
5.2. TEST SETUP

The Equipment Under Test is installed in a climatic chamber.

Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, the center frequency of the spectrum analyzer is set to the fundamental frequency. The captured
power is measured and recorded; the measurement is repeated until all frequencies required were complete.

Test Procedure:

KDB 558074 D01 DTS Meas Guidance v05r02 § 8.2
Set resolution bandwidth (RBW) = 100kHz.

Set the video bandwidth (VBW) = 3 x RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

O O O O O 0O

Measure the maximum width of the emission that is constrained by the frequencies associated with the two outermost amplitude points (upper

and lower) that are attenuated by 6 dB relative to the maximum level measured in the fundamental emission. Compare the resultant bandwidth

with the RBW setting of the analyzer.

O

EUT

Spectrum analyser
Or
EMI receiver

Test setup of 6dB Bandwidth
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Photo of 6dB bandwidth
5.3. LIMIT
Frequency range 6dB bandwidth
902-928MHz
2400MHz to 2483.5MHz >500kHz
5725-5850 MHz

5.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED

Description Manufacturer Model Identifier | Cal_Date | Cal_Due

Attenuator 10dB AEROFLEX _ A7122268 07/23 07/25

Comb EMR HF YORK CGEO01 A3169114

Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 10/23 10/25
SMA 1.5m SUCOFLEX 18GHz A5329864 10/23 10/24
SMK 1.2m (Ampl <-> chamber) HUBER-SUHNER SUCOFLEX 102 A5330062 04/23 04/26
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 04/24 04/26
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25

5.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

None
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5.6. RESULTS

6dB Bandwidth
Cmin Cmid

o
Spectrum o Spectrum T
Ref Level 12,00 dBm  Offset 12.00 dB @ RBW 100 kHz Ref Level 12.00 d8Bm  Offset 12.00 d& & RBW 100 kHz
Att 20dE SWT  18.9ps @ VBW 300 kHz  Mode Auto FFT il 10de SWT  18.9ps @ YBW 300kHz Mode Auto FFT
@ 1Pk Vview @ 1Pk View
e MI[1] 2.82 dBm| o D311 0.00 db
= 2.4020499500 GHz e 716.8000 kHz
0dp b M2[1d3 -3.17 dBm| 0 de TEeT - et BE | 3.53 dBm)|
D1 -3.18% demr 2 .4016445440 GHZ] = o l\r\ 2.4259770500 GHz]
-10dl -10d
-20 dBm 20d
L \ﬂ
e -30 dem
40 dp -40d
50 dp 50 d8
-60 dBm 60 d8
-70 dBm 70.dB
B0 d 80d
CF 2.402 GHz 30000 pts Span 3.0 MHz CF 2.426 GHz 30000 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc | x-value | v-value | Function Function Result | Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 2,40204005 GHz 2,82 dBm ML 1 2.42597705 GHz 3.53 dBm
Mz 1 2.401644544 GHz -3.17 dBm w2 1 2,425653248 GHz ~2.47 dem
D3| mz[ 1 761.088 kHz -0.01 db b3 Mz 1 716.8 kHz 0.00 de
il ] [T ] )i ] [ R ]

Date: 4.JUN.2024 13:37:01 Date: 4.JUN.2024 14:02:31

Cmax Configuration: BLE - 1MBits/s

Spectrum [%]

Ref Level 12.00 dbm  Offset 12.00 dB @ RBW 100 kH i imi
I A:t e 10 dlg S\o\:rE 18.0 ps @ VBW 300 kH; Mode Auto FFT Channel 6dB BandWIdth lelt
[@1Fk view (MHz) (MHz)

Ml M2[1] ~3.03 dBm|
. 2.4796408320 GHz
od ) 2.96 dBm|
D1 -3.041 dBm IS S 5. P
20 d
| Cmin 0.761 >0.5
3 e
50 dem
50 d
70 dem .
Cmid 0.717 >0.5
CF 2.48 GHz 30000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
ML 1 2.48005805 GHz 2.56 dBm
mM2 1 2.479640832 GHz -3.03 dém
D3| M2 1 714.24 kHz -0.00 d
i J [ ) Cmax 0.714 >0.5
Date: 4.JUN.2024 14:11:13

5.7. CONCLUSION

6dB Bandwidth measurement performed on the sample of the product TMS AP-01, Sn: BC:03:A7:69:34:12, in

configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS
247 limits.
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6. MAxiMmum CoONDUCTED OUTPUT POWER

6.1. TEST CONDITIONS

Date of test : June 04, 2024
Test performed by : Majid MOURZAGH
Relative humidity (%) : 38

Ambient temperature (°C) 1 23
6.2. TEST SETUP

The Equipment Under Test is installed in a climatic chamber.
Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, the center frequency of the spectrum analyzer is set to the fundamental frequency. The captured
power is measured and recorded; the measurement is repeated until all frequencies required were complete.

Test Procedure used: KDB 558074 D01 DTS Meas Guidance v05r02 § 8.3.1.1
KDB 558074 D01 DTS Meas Guidance v05r02 § 8.3.1.1

This procedure shall be used when the measurement instrument has available a resolution bandwidth that is greater than the DTS bandwidth.
Set the RBW = DTS bandwidth.

Set VBW 2= 3 x RBW.

Set span 2 3 x RBW

Sweep time = auto couple.

Detector = peak.

Trace mode = max hold.

Allow trace to fully stabilize.

Use peak marker function to determine the peak amplitude level.

O O OO OO0 O0OOo

Spectrum analyser
EUT Or
EMI receiver

Test setup of Maximum Conducted Output Power
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Photo of Maximum Conducted Output Power

6.3. LIMIT
Frequency range Maximum Conducted Output Power
902-928MHz
2400MHz to 2483.5MHz <30dBm*
5725-5850 MHz

*Remark: Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

6.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier | Cal_Date | Cal_Due

Attenuator 10dB AEROFLEX _ A7122268 07/23 07/25

Comb EMR HF YORK CGEO1 A3169114

Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 10/23 10/25
SMA 1.5m SUCOFLEX 18GHz A5329864 10/23 10/24
SMK 1.2m (Ampl <-> chamber) HUBER-SUHNER SUCOFLEX 102 A5330062 04/23 04/26
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 04/24 04/26
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25

6.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

None
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6.6. RESULTS

Maximum Conducted Output Power
Cmin Cmid
Spectrum [D-AT Spectrum [@
RefLevel 10.00 dm _ Offset 12.00 d6 @ RBW 1 MHz Ref Level 12.00 dBm  Offset 12.00 d& @ RBW 1 MHz
o att 10d8  SWT  1.0us @ VBW 3MHz  Mode FFT o att 1048 SWT 1.9 ps @ VBW 3 MHz _ Mode FFT
® 1Pk View @ 1Pk View
M1[1] 4.96 dBm| FTMI[1] 4.76 dBm)|
odb — "] _—Lm_‘—\\ ‘\ziiilj?45uu GHZ] . S DR 2.4261873500 GHz
-10 dle
201 B
-20 dey
-30 dem
-30 dBy
-40 dem
40 dB
50 b
-50 dBy
60 dem
-60 dBl
70 B
7ad
80 dem
80 dl
GF 2.402 GHz 30000 pts Span 3.0 MHz | IeFE 5 426 GHzZ 30000 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value ‘ Y-value | Function Function Result | Type | Ref | Trc | X-value Y-value | Function Function Result |
ML 1 240218745 GHz 4.95 dBm v - 42618795 Ge 76 dom
Cmax Configuration: BLE - 1MBits/s
Offset Conducte ]
- Antenna Limit
Spectrum (=] Cable+At . d
RefLevel 12.00 dm _ Offset 12.00 06 @ RBW 1 WHz Channel Gain
o att 10dB SWT  1.0ps @ VBW 3MHz  Mode FFT t dBi Power dB
@) | @) | (@gm) | (4BM
T M1[1] .84 dBm|
/___'_‘_‘_\ 2. !
0 dBm
-10de / \\\
Cmin 12.0 3 4.96 30
-30 dem
-40 dem
50 dem
e Cmid 12.0 3 4.76 30
70 ey
80 dem
CF 2.48 GHz 30000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value y-value | _Function Function Result | cmax 1 20 3 484 30
ML T 2.4B005555 GHz 4.64 dBm

6.7. CONCLUSION

Maximum Output Conducted Power measurement performed on the sample of the product TMS AP-01, Sn:

BC:03:A7:69:34:12, in configuration and description presented in this test report, show levels compliant to the 47 CFR
PART 15.247 & RSS 247 limits.
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7. POWER SPECTRAL DENSITY

7.1. TEST CONDITIONS

Date of test : June 04, 2024
Test performed by : Majid MOURZAGH
Relative humidity (%) : 38

Ambient temperature (°C) 1 23
7.2. TEST SETUP

The Equipment Under Test is installed in a climatic chamber.
Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, the center frequency of the spectrum analyzer is set to the fundamental frequency. The captured
power is measured and recorded; the measurement is repeated until all frequencies required were complete.

Test Procedure used: KDB 558074 D01 DTS Meas Guidance v05r02 § 8.4 (Method PKPSD)

KDB 558074 D01 DTS Meas Guidance v05r02 § 8.4 (Method PKPSD)
Subclause 11.10 of ANSI C63.10 is applicable

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz.

Set the VBW = 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

O OO OO O0OO0OO0OO0OO0o

( : Spectrum analyser

or Or
EUT EMI receiver

Test setup of Power Spectral Density
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Photo of Power Spectral Density
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7.3. LIMIT

Frequency range

Power Spectral Density

902-928MHz
2400MHz to 2483.5M
5725-5850 MHz

Hz

<8dBm / 3kHz *

*Remark: Limits are reduced by G-6dBi if Overall

7.4. TEST EQUIPMENT LIST

Antenna Gain above 6dBi

TEST EQUIPMENT USED
Description Manufacturer Model Identifier | Cal_Date | Cal_Due
Attenuator 10dB AEROFLEX _ A7122268 07/23 07/25
Comb EMR HF YORK CGEO1 A3169114
Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 10/23 10/25
SMA 1.5m SUCOFLEX 18GHz A5329864 10/23 10/24
SMK 1.2m (Ampl <-> chamber) HUBER-SUHNER SUCOFLEX 102 A5330062 04/23 04/26
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 04/24 04/26
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
7.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
None
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7.6. RESULTS

Power Spectral Density

Cmin Cmid
Spectrum @ Spectrum I [“?]
Ref Level 10.00 dBm  Offset 12.00 0B & RBW 3 kHz Ref Level 10.00 dém  Offset 12.00 dB & RBW 3 kHz
o att 10d8  SWT 63109 ps @ VBW 10kHz  Mode FFT lo At 10dB  SWT 6322 ys @ VBW 10 kHz  Mode FFT
e R
o M1[1] -11.81 dBm)| Mi[1] 11.35 dBm|
2.4019815250 GHz| 24261487900 GHz
0 derr O dim
dBm = 10 dBm .
.:: db VM M[ﬂ nﬂm nlﬂwl ;Ih Iﬁ,‘llJVWIﬂ MMMWMI WAKW%V“UAMJ A oz u: AT L “'..{lp',\' .Iill. "" .'t"t'}- -".'FLJM.P | 'l"?il .'LIJ LA b 1.2
T f R M TN WY TN R B L AT WAL U L Y]
W/WN W'f( ™ ! My %Mfw mfﬂ%ﬁ,l L e ! i \‘H' A r'U 'ul 'l'-j}.ﬁ)
V" v
-40 dBm -40 dBm
-50 dBm -50 dBm
eod 60 dBm
7ode 70 dBm
a0 8 -B0 dBm:
;:ri::'? e R M ey GF 2.426 Ghiz 0000 pis Bpan 1.0752 Wiz
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | | peorker
ML 1 2 401981525 GHz T11.61 dem 'H':‘all Rl | Trt;l 2):;:.1;:;&79 — | \'_—:rlalausedam |__Function | Function Result |
L )i ] [ EERREEE ] — - - - - S
JUN . 1 4a49:
Cmax Configuration: BLE - 1MBits/s
. Offset Power ]
Spectrum = Antenna Limit
Rel Level 10.00 dBm  Offset 1200 B e RBW 3 kHz cable'l-At . spectral
- At 10 0B SWT 6310 us & VBW 10kH2  Mode FET Channel t Ga|n Density
(@ 1Pk Max
; dBi dBm
T L (dB) (=) (dBm) | (dBM)
O dam
-10 T k‘h_‘”‘w ’_AJ- T
204 L, i Mo s 'A'n\h vﬂ/'p&“lﬂ‘ 11‘ll "} I'Ir'ral 'Jliﬂf" ‘I"'\‘A ‘I-‘JL fﬂ\‘\ ia
R W e A .
g/ T [ TN Cmin 12.00 3 -11.81 <8
40
50
50
2 Cmid 12.00 3 -11.35 <8
80
CF 2,48 GHz F0000 pts Span 107196 MHz
Marker
Type | Ref | Tre | H-valug | Yovalue | Funciion | Function Result |
M1 1| 2.479895382 GHz -10.29 dbm
T X ke Cmax 12.00 3 -10.29 <8

7.7. CONCLUSION

Power Spectral Density measurement performed on the sample of the product TMS AP-01, Sn: BC:03:A7:69:34:12, in
configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS

247 limits.
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8. UNWANTED EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS

8.1. TEST CONDITIONS

Date of test : June 04, 2024
Test performed by : Majid MOURZAGH
Relative humidity (%) : 38

Ambient temperature (°C) 1 23
8.2. TEST SETUP

The Equipment Under Test is installed on a table.
Measurement is performed with a spectrum analyzer in conducted method.

The EUT is turned ON, the captured power is measured and recorded; the measurement is repeated until all frequencies
required were complete.

Test Procedure:
KDB 558074 D01 DTS Meas Guidance v05r02 § 8.5

( : Spectrum analyser

or Or
EUT EMI receiver

Test setup of Unwanted emissions in non-restricted frequency bands
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Photo of Unwanted emissions in non-restricted frequency bands
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8.3. LIMIT

All Spurious Emissions must be at least 20dB below the Fundamental Radiator Level at the Band Edge of operating
frequency band and in non-restricted bands.

8.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier | Cal_Date | Cal_Due
Attenuator 10dB AEROFLEX _ A7122268 07/23 07/25
Comb EMR HF YORK CGEO01 A3169114
Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 10/23 10/25
SMA 1.5m SUCOFLEX 18GHz A5329864 10/23 10/24
SMK 1.2m (Ampl <-> chamber) HUBER-SUHNER SUCOFLEX 102 A5330062 04/23 04/26
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 04/24 04/26
Thermo-hygrometer TESTO 608-H1 B4204120 03/23 03/25
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
8.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
None
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8.6.

8.6.1.

8.6.2.

RESULTS

At the band edge

At the band edge

Unwanted emissions in non-restricted bands at the band edge

Configuration: BLE - 1MBits/s

Cmin / Cmid / Cmax

Lower band edge / Higher band edge

Spectrum |

Ref Level 15.00 dBm

(=

Offset 12.00 dB & RBW 100 kHz

Att 20 dB SWT 113.8 ps & ¥BW 300 kHz Maode Auto FFT
@ 1Pk View
D4 1] -50.69 dB
10 dBm YT M5 3\5'62590 wMHz
0 dBm H H M1[1] 2.11 dBm
ﬂ ﬂ 2.401H0170 GHz
-10 dem J \ J | \
-20 dBem
VA il |
-30 dem j "' K'h i
l'l 1
uwW
-60 dBm
-70 dBm
F2
-20 dBm—Fll i
Start 2.39 GH=z 30000 pts Stop 2.49 GHz
Marker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 2.4019017 GHz 2,11 dBm
02 r11 1 -1.8967 MHz -29.36 dB
M3 1 2.479875 GHz 2.30 dBm
04 I3 1 3.625 MH= -50.69 dB
M5 1 2.42576833 GHz 2.87 dBm
( i (R X
Date: 4.JUN.2024 15:33:12
Frequency Level Limit
(MHz) (dBc) (dBc)
2400 -29.33 -20
243.5 -50.69 -20
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8.6.3. Non restricted frequency bands

Unwanted emissions in non-restricted bands

Configuration: BLE - 1MBits/s

Cmin / Cmid / Cmax

dBm

I Y N AR

Mo il

110

9kHz

Fréquence

25GHz

Frequency

Level

Limit

(MHz) dBc dBc
2402.03

4083.96 -38.41 -20
7206.55 -33.26 -20
9608.58 -55.09 -20
12010.5 -55.09 -20
4852 -38.42 -20
7277.50 -32.32 -20
9704.65 -55.8 -20
12129.5 -47.55 -20
2480.01 |
4995.96 -42.93 -20
7440.67 -32.34 -20
9920.62 -55.99 -20
12400 -56.5 -20

8.7. CONCLUSION

Unwanted emissions in non-restricted bands and at the band edge measurement performed on the sample of the product
TMS AP-01, Sn: BC:03:A7:69:34:12, in configuration and description presented in this test report, show levels compliant

to the 47 CFR PART 15.247 & RSS 247 limits.
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9. UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

9.1. TEST CONDITIONS

Date of test
Test performed by
Relative humidity (%)

Ambient temperature (°C)

9.2. TEST SETUP

Test procedure:

: May 29, 2024

: Majid MOURZAGH
. 37

1 23

ANSI C63.10 & FCC Part 15 subpart C

Following frequency ranges, test setup parameters are different and specified in this table:

Frequency range:

9kHz to 30MHz

Test:

Pre-Characterization ‘ Qualification

Antenna Polarization:

Parallel, Perpendicular and Ground parallel

Antenna Height:

Centered on EUT (§6.6.5 ANSI C63-10) ‘ Varied from 1m to 4m

Antenna Type: Loop

RBW Filter: 200Hz below 150kHz / 9kHz above 150kHz

Maximization: Turntable rotation of 360 degrees range and all axis of EUT used in normal configuration
EUT height: 1.5m 1.5m

Test site: Full Anechoic Chamber Open Aera Test Site
Distance EUT - Antenna: 3m 3m

Detector: Peak QPeak

Frequency range:

30MHz to 1GHz

Test:

Pre-Characterization ‘ Qualification

Antenna Polarization:

Horizontal and Vertical

Antenna Height:

Centered on EUT (§6.6.5 ANSI C63-10) ‘ Varied from 1m to 4m

Antenna Type: Biconical & Bi-Log

RBW Filter: 120kHz

Maximization: Turntable rotation of 360 degrees range and all axis of EUT used in normal configuration
EUT height: 1.5m 0.8m

Test site: Full Anechoic Chamber Open Aera Test Site
Distance EUT - Antenna: 3m 10m

Detector: Peak QPeak

N°22393572-801092-A (FILE#8533359)
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Frequency range:

1GHz to 14GHz

Test:

Pre-Characterization ‘ Qualification

Antenna Polarization:

Horizontal and Vertical

Antenna Height: Centered on EUT (§6.6.5 ANSI C63-10) ‘ Centered on EUT (§6.6.5 ANSI C63-10)
Antenna Type: Horn

RBW Filter: 1MHz

Maximization: Turntable rotation of 360 degrees range and all axis of EUT used in normal configuration
EUT height: 1.5m 1.5m

Test site: Full Anechoic Chamber Full Anechoic Chamber
Distance EUT - Antenna: 3m 3m

Detector: Peak & Average Peak & Average

Frequency range:

14GHz to 25GHz

Test:

Pre-Characterization ‘

Qualification

Antenna Polarization:

Horizontal and Vertical

Antenna Height: Centered on EUT (§6.6.5 ANSI C63-10) ‘ Centered on EUT (§6.6.5 ANSI C63-10)
Antenna Type: Horn
RBW Filter: 1MHz
Maximization: Turntable rotation of 360 degrees range and all axis of EUT used in normal configuration
EUT height: 1.5m 1.5m
Test site: Full Anechoic Chamber Full Anechoic Chamber
Distance EUT - Antenna: 1m 1m
Detector: Peak & Average Peak & Average
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Spectrum analyser
Or
EMI receiver

Test setup of Unwanted Emissions in Restricted Frequency Bands
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Photo of Unwanted Emissions in Restricted Frequency Bands
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9.3. LIMIT

Measure at 300m

Frequency range

Level

Detector
9kHz-490kHz 67.6dBuV/m /F(kHz) QPeak
Measure at 30m
Frequency range Level Detector
490kHz-1.705MHz 87.6dBuV/m /F(kHz) QPeak
1.705MHz-30MHz 29.5dBuV/m QPeak
Measure at 10m
Frequency range Level Detector
30MHz to 88MHz 29.5dBuV/m QPeak
88MHz to 216MHz 33dBuV/m QPeak
216MHz to 960MHz 35.5BuV/m QPeak
960MHz to 1000MHz 43.5dBuV/m QPeak
Above 1000MHz 63.5dByVim Peak
43.5dBpV/m Average
Measure at 3m
Frequency range Level Detector
30MHz to 88MHz 40dBpV/m QPeak
88MHz to 216MHz 43.5dBpV/m QPeak
216MHz to 960MHz 46BuV/m QPeak
960MHz to 1000MHz 54dBuV/m QPeak
Above 1000MHz 74dByVim Peak
54dBpV/m Average
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9.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED

Description Manufacturer Model Identifier Cal_Date Cal_Due
Amplifier 10MHz - 18GHz LCIE SUD EST _ A7102082 05/22 05/24
Antenna Bi-log AH System SAS-521-7 C2040180 05/23 05/25
Antenna horn 18GHz EMCO 3115 C2042029 03/22 03/25
BAT EMC NEXIO v3.21.0.32 L1000115
CABLE TELEDYNE R82-0404-0.5M A5330010 03/22 03/25
Cable 0.75m - 18GHz A5329900 08/22 08/24
Cable SMA 40cm WITHWAVE W101-SM1-0.4M A5329979 10/23 10/26
Comb EMR HF YORK CGEO1 A3169114
CONTROLLER INNCO CO3000 D3044034
Emission Cable (SMA 1m) TELEDYNE 26GHz A5329874 08/22 08/25
Emission Cable (SMA 3.3m) TELEDYNE 26GHz A5329875 08/22 08/25
Filter Matrice LCIE SUD EST Combined filters A7484078 03/23 03/25
Rehausse Table C3 LCIE _ F2000507
Rehausse Table C3 LCIE _ F2000511
Semi-Anechoic chamber #3 (BF) SIEPEL _ D3044017_BF 04/22 04/25
Semi-Anechoic chamber #3 (VSWR) SIEPEL _ D3044017_VSWR 04/22 04/25
Spectrum analyzer ROHDE & SCHWARZ FSU 26 A4060058 09/23 09/25
Table C3 LCIE _ F2000461
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
TILT INNCO TILT D3044033
Turntable chamber (Cage#3) ETS Lingren Model 2165 F2000371
Turntable controller (Cage#3) ETS Lingren Model 2090 F2000444
Antenna Mat (OATS) ETS Lingren 2071-2 F2000392
Cable (OATS) _ 1GHz A5329623 09/23 09/24
Emission Cable RADIALEX A5329061 07/23 07/24
OATS _ _ F2000409 08/23 08/24
Table C1/0ATS LCIE _ F2000445
Thermo-hygrometer (PM1/2/3) KIMO HQ 210 B4206022 05/23 05/25
Antenna Bi-log CHASE CBL6111A C2040172 04/22 04/24
Antenna horn 40GHz SCHWARZBECK BBHA 9170 C2042028 06/22 06/25
Cable 1m 40GHz INTELLICONNECT C-KPKP-1503-1M A5329987 04/21 04/24
Emission Cable 0.5m (Ampl <-> receptor) |  INTELLICONNECT C'Kgéf;’\;l:vf%' A5329988 04/23 04126
PRE-AMPLIFIER LCIE SUD EST PRE('fO'\éZLZ';:'ER A7080078 09/22 09/24
SMA 1.5m SUCOFLEX 18GHz A5329864 10/23 10/24
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 11/23
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9.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

None

9.6. RESULTS

For all following measurements, worst case is presented with different configurations and modulations of EUT.

9.6.1. 9kHz to 30MHz
Graphs — Pre characterization: worst case presented
Graph identifier Polarization Mode Channel EUT position Comments
Emr# 1 0°/90° X Cmin Axis XY/Z See the following results
Emr# 2 180° TX Cmin Axis XY/Z See the following results

Radiated Emissions

Graph name: Emr#1
Frequenc
quency 9 kHz to 30 MHz
range:
(0°/90°) - TX mode - Axis 0° (Worst case presented)

140

120+

100+
_sof
£
% \ ECC/ECC CERA7 Part15C QPeak/3 Om
3
S 60F
— W\/\N\/

ol v/VW W%\{\A thwﬂ 'MJW»(‘\M@ "”W ‘”’\WM'WWI M\Mm w\"‘ \‘N{( m M/VV\W e, M

WW\ [\ m Dl "
Aol g [
i
ol fily
O .
-10 T T T T T T T T T T T T T T T T T T T
9 kHz 20 kHz 30 kHz 60 kHz 100 kHz 200 kHz 300 kHz 600 kHz 1000 kHz 2MHz 3 MHz 6 MHz 10 MHz 30 MHz
Frequency [Hz]
— FCC/FCC CFR47 Part15C Average/3,0m — FCC/FCC CFR47 Part15C QPeak/3,0m — FCC/FCC CFR47 Part15C Peak/3,0m — Peak (Horizontale)
Peak (Verticale)
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Radiated Emissions

Graph name: Emr#2

Frequency 9 kHz to 30 MHz

range:
(180°) - TX mode - Axis 0° (Worst case presented)

140
1301
120
110}
100+

901

801

70F \ ECC/ECC CERAY Part15C QPeak/3 Om

601
w0} -vmMWWWWWWMWWWWWWWMAM

MWMM« /\

201

10

Level [dBuV/m]

50

oF

-10 ; ; ; ; —— ; ; ; ; —— ; ; ; ; —— ;
9 kHz 20 kHz 30 kHz 60 kHz 100 kHz 200 kHz 300 kHz 600 kHz 1000 kHz 2MHz 3 MHz 6 MHz 10 MHz 30 MHz

Frequency [Hz]
— FCC/FCC CFR47 Part15C Average/3,0m — FCC/FCC CFRA47 Part15C QPeak/3,0m — FCC/FCC CFR47 Part15C Peak/3,0m — Peak (Horizontale)

Pre-Characterization:

Frequency

Final measurement:

No significant frequency observed
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9.6.2. 30MHz to 14GHz
Graphs — Pre characterization:

Graph identifier Polarization Mode Channel EUT position Comments
Emr## 3 H/V TX Cmin 0-150°/ Step 30° See the following results
Emr# 4 H/V TX Cmin 0-150°/ Step 30° See the following results
Emt 5 H/V TX Cmin 0-150°/ Step 30° See the following results

Radiated Emissions

Graph name: Emr#3

Frequenc
quency 30 MHz to 14 GHz
range:
(H+V) - Cmin - TX mode - Automatic Axis
100
90+
80+
ECC/ECC CERAZ Part15C Peak/3 Om
70} ‘I
. 6o} |
E I
N FCC/FCC CFR47 Part15C QPeak/3,0m— |
3
S sof M
K
> ————————————————————
3
40
30
20
10+
0 T — T T T T T — T T T T — T
30 MHz 50 MHz 70 MHz 100 MHz 200 MHz 300 MHz 500 MHz 800 MHz 2 GHz 3GHz 4GHz 7GHz 10GHz 14GHz
Frequency [Hz]
FCC/FCC CFR47 Part15C Average/3,0m — FCC/FCC CFR47 Part15C QPeak/3,0m — FCC/FCC CFRA47 Part15C Peak/3,0m — Peak (Horizontale)
— Peak (Verticale) Avg (Horizontale) Avg (Verticale) Peak (Suspect Manuel) (Horizontale) Avg (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale) Avg (Suspect Manuel) (Verticale)

Pre-Characterization:

Frequency PK Level Lim.PK Avg (dBuV/m) Lim.Avg (dBuV/m) Angle Polar. Correct.
(dBpV/m) (dBuV/m) (°) (dB)
2.40212925 GHz 97.71 / 95.83 / 143 H 35.71
4.804 GHz 52.55 74.00 47.48 54.00 336 H -18.50
7.206549999 GHz* 63.79 74.00 57.52 54.00 314 \Y -13.14
2.401837 GHz 96.04 / 94.96 / 29 \ 35.71

*: See final measurement: C63.10 ,§ 4.1.4.2.3
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Radiated Emissions

Graph name: Emr#4

Frequency
) 30 MHz to 14 GHz
range:
(H+V) - Cmid - TX mode - Automatic Axis
100
90+ ‘
80+
| ECC/ECC CERA7 Part15C Peak/3 0m

70+ d
_ 60} ‘
€ 5
S FCC/FCC CFR47 Part15C QPeak/3,0m— '
3
7 M |
K]

40

301

20

10

0 T — T T T T T — T T T T — T
30 MHz 50 MHz 70 MHz 100 MHz 200 MHz 300 MHz 500 MHz 800 MHz 2 GHz 3GHz 4 GHz 7GHz 10GHz 14 GHz
Frequency [Hz]
FCC/FCC CFR47 Part15C Average/3,0m — FCC/FCC CFR47 Part15C QPeak/3,0m — FCC/FCC CFR47 Part15C Peak/3,0m — Peak (Horizontale)
— Peak (Verticale) Avg (Horizontale) Avg (Verticale) Peak (Suspect Manuel) (Horizontale) Avg (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale) Avg (Suspect Manuel) (Verticale)

Pre-Characterization:

Frequency PK Level Lim.PK Avg (dBpV/m) Lim.Avg (dBuV/m) Angle Polar. Correct.
(dBpV/m) (dBpV/m) (°) (dB)
2.426052 GHz 98.20 / 97.57 / 144 H 35.75
2.4261355 GHz 96.58 / 93.74 / 85 \ 35.75
4.8515 GHz 48.89 74.00 43.81 54.00 0 H -18.52
7.277799999 GHz* 57.37 74.00 53.19 54.00 0 H -13.01
7.277799999 GHz* 57.83 74.00 53.55 54.00 8 \ -13.01
3.9740968 GHz 59.85 74.00 48.27 54.00 152 H 41.59

*: See final measurement: C63.10,§ 4.1.4.2.
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Radiated Emissions

Graph name: Emr#5
Frequenc
quency 30 MHz to 14 GHz
range:
(H+V) - Cmax - TX mode - Automatic Axis
100
90+
80+
‘ ECC/ECC CERA7 Part15C Peak/3 0m
70+ '
_ 60} ; ‘
S |
S FCC/FCC CFR47 Part15C QPeak/3,0m— ! !
3
2 sof M ‘ ‘
3 M‘M‘M
>
s
40
301
20
10
0 T — T T T T T — T T T T — T
30 MHz 50 MHz 70 MHz 100 MHz 200 MHz 300 MHz 500 MHz 800 MHz 2 GHz 3GHz 4 GHz 7GHz 10GHz 14 GHz
Frequency [Hz]
FCC/FCC CFR47 Part15C Average/3,0m — FCC/FCC CFR47 Part15C QPeak/3,0m — FCC/FCC CFR47 Part15C Peak/3,0m — Peak (Horizontale)
— Peak (Verticale) Avg (Horizontale) Avg (Verticale) Peak (Suspect Manuel) (Horizontale) Avg (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale) Avg (Suspect Manuel) (Verticale)

Pre-Characterization:

Frequency PK Level Lim.PK Avg (dBpV/m) Lim.Avg (dBuV/m) Angle Polar. Correct.
(dBpV/m) (dBpV/m) (°) (dB)
2.48003475 GHz 95.34 / 94.76 / 150 H 35.77
2.48003475 GHz 94.85 / 94.16 / 97 Vv 35.77
4.95885 GHz 49.37 74.00 40.72 54.00 0 H -18.23
5.31415 GHz 54.53 74.00 45.35 54.00 85 H -17.56
4.1136386 GHz 60.71 74.00 48.12 54.00 99 \ 41.55
7439299999 GHz* 59.57 74.00 53.43 54.00 93 \ -12.86
*: See final measurement: C63.10,§ 4.1.4.2.
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Final measurement: C63.10 ,§ 4.1.4.2.3

RBW 1 MH=z
VBW 10 Hz

Marker 1 [T1 ]

41.24 dBuv

Ref 79.1 dBuv Att dB SWT 1.8 s 7.205965000 GH=z
Cffget -12]9 dB
—70
1 ap
VIEW |-¢0
Dl 54 dBuv
50
il
—40 S L L, "' T .nL“I".'M"-"\ T )
WMW’W“““ me
—30
—20
—10
-0
F-10
| -20
Center 7.206 GHz 500 kHz/ Span 5 MH=z
Date: 29.MAY.2024 08:15:01
Antenn Remark
Test Meter | Detector | Polarit TILT a Transduc | Level Limit | Margi
. Height
Frequenc | Readin y (cm) er n
y g (Pk/QP/A (Degree Factor (dBuV/ | (dBuVv/
(MHz) dB(pV) V) (V/H) s) (dB) m) m) (dB)
(cm)
Max
7206.000 | 55.14 Av \Y 0 165 -12.9 42.2 54.0 -11.8
Power
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RBW 1 MH=z Marker 1 [T1 ]

VBW 10 Hz 40.94 dBuv
Ref 79.1 dBuv Attt 0 dB SWI 1.8 s T.277980000 GH=z
Coffget -12{9 dB
—70
1 AP
VIEW |-¢0
Dl 54 dpuv
=0
1
5
[ MWMWV SRl AL R w WMMM
30
20
10
—0
[—-10
| -20
Center 7.278 GHz 500 kHz/ Span 5 MHz
Date: 29.MAY.2024 08:29:34
Antenn Remark
Test Meter | Detector | Polarit| TILT a Transduc | Level Limit | Margi
. Height
Frequenc | Readin y (cm) er n
y g (Pk/iQP/A (Degree Factor (dBuV/ | (dBuV/
(MHz) dB(uV) V) (V/H) s) (dB) m) m) (dB)
(cm)
Max
7278.000 | 54.84 Av V 0 165 -12.9 41.9 54.0 -12.1 =
ower
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RBW 1 MH=z Marker 1 [T1 ]
VBW 10 Hz 51.97 dBuv
Ref 79.1 dBuv ATt dB SWT 1.8 s 7.440147500 GH=z
Offget -12|5 dB
—70
1l AP
VIEW g0
Dl 54 dhuv 1
v
=0 ala & b .
MNMWWWW WWWW\M
,\MM MJ&A
40 — s NS
30
—20
—10
0
F-10
| -20
Center 7.44 GH=z 500 kHz/ Span 5 MH=z
Date: 29.MAY.2024 07:38:1¢
Antenn Remark
Test Meter | Detector | Polarit TILT a Transduc | Level Limit | Margi
. Height
Frequenc | Readin y (cm) er
y g (Pk/QP/A (Degree Factor (dBuV/ | (dBuVv/
(MHz) dB(pV) V) (V/H) s) (dB) m) m) (dB)
(cm)
Max
7440.000 | 64.87 Av H 0 165 -12.9 52.0 54.0 -2.0 =
ower
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9.6.3.

1GHz to 25GHz

Graphs — Pre characterization:

Graph identifier Polarization Mode Channel EUT position Comments
Emr# 6 H/V X Cmin Axis XY/Z See the following results
Emr## 7 H/V TX Cmid Axis XY/Z See the following results
Emr# 8 H/V TX Cmax Axis XY/Z See the following results
Radiated Emissions
Graph name: Emr#6
Frequenc
quency 14 GHz to 26 GHz
range.
(H+V) - CMin - TX mode - Automatic Axis
100
90+
ECC/ECC CERA7 Part15C Peak/1 Om
80
70
60}
£ A A i
N
2 !
T
3
~ 40p
30F
20+
10F
0 T T T T T T T T T T T T T T T T T T T T
14 GHz 14.5 GHz 15 GHz 15.5 GHz 16 GHz 16.5 GHz 17.5 GHz 18.5 GHz 19.5 GHz 205GHz  215GHz 225GHz 235GHz 24.5GHz 26 GHz
Frequency [Hz]
FCC/FCC CFR47 Part15C Average/1,0m — FCC/FCC CFR47 Part15C Peak/1,0m — Peak (Horizontale) — Peak (Verticale) Avg (Horizontale)
Avg (Verticale) Peak (Suspect Manuel) (Horizontale) Avg (Suspect Manuel) (Horizontale) Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Verticale)
Pre-Characterization:
Frequency PK Level Lim.PK Avg (dBuV/m) Lim.Avg (dBuV/m) Angle Polar. Correct.
(dBuV/m) (dBuV/m) ) (dB)
14.0315 GHz 56.20 83.50 45.56 63.50 250 H 3.44
21.176 GHz 58.64 83.50 48.17 63.50 1 H 2.56
16.4945 GHz 51.90 83.50 40.22 63.50 301 V -4.84
19.605 GHz 58.17 83.50 48.08 63.50 54 \ 3.75
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Radiated Emissions

Graph name:

Emr#7

Frequency
range:

14 GHz to 26 GHz

(H+V) - CMid - TX mode - Automatic Axis

100

ECC/ECC CERA7 Part15C Pealk/1Qm

80+

701

T
>~
>
3
o
3
K]
z
40t
301
20+
10
0 T T T T T T T T T T T T T T T T T T T
14 GHz 14.5 GHz 15 GHz 15.5 GHz 16 GHz16.5 GHz 17.5 GHz 18.5 GHz 19.5 GHz 205GHz  215GHz 225GHz 235GHz 24.5GHz 26 GHz
Frequency [Hz]
FCC/FCC CFR47 Part15C Average/1,0m — FCC/FCC CFR47 Part15C Peak/1,0m — Peak (Horizontale) — Peak (Verticale) Avg (Horizontale)
Avg (Verticale) Peak (Suspect Manuel) (Horizontale) Avg (Suspect Manuel) (Horizontale) Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Verticale)
Pre-Characterization:
Frequency PK Level Lim.PK Avg (dBpV/m) Lim.Avg (dBuV/m) Angle Polar. Correct.
(dBpV/m) (dBpV/m) (°) (dB)
19.603 GHz 57.74 83.50 48.21 63.50 350 H 3.74
23.169 GHz 54.68 83.50 45.03 63.50 26 H 2.72
14.014 GHz 55.56 83.50 44.79 63.50 309 V 3.55
15.921 GHz 50.56 83.50 39.33 63.50 173 V -4.45
18.991 GHz 57.58 83.50 48.44 63.50 295 \ 3.77
21.092 GHz 58.16 83.50 46.92 63.50 345 \Y 2.78
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Radiated Emissions

Graph name:

Emr#8

Frequency
range:

14 GHz to 26 GHz

(H+V) - CMax - TX mode - Automatic Axis

100

ECC/ECC CERA7Z Part15C Poak/1 Qm

80+

70+

60

Level [dBuV/m]

40

30

0

" | wmm%

Avg (Verticale)

14 GHz 14.5 GHz 15 GHz 15.5 GHz 16 GHz 16.5 GHz

FCC/FCC CFR47 Part15C Average/1,0m
Peak (Suspect Manuel) (Horizontale)

17.5 GHz

18.5 GHz 19.5 GHz

20.5 GHz

215GHz  225GHz 235GHz 245GHz 26 GHz

Frequency [Hz]
— FCC/FCC CFR47 Part15C Peak/1,0m — Peak (Horizontale) — Peak (Verticale) Avg (Horizontale)

Avg (Suspect Manuel) (Horizontale)

Pre-Characterization:

Frequency PK Level Lim.PK Avg (dBpV/m) Lim.Avg (dBuV/m) Angle Polar. Correct.
(dBuV/m) (dBuV/m) °) (dB)
14.062 GHz 55.00 83.50 45.16 63.50 269 H 3.25
16.7225 GHz 50.17 83.50 39.62 63.50 28 H -4.30
19.777 GHz 57.49 83.50 47.36 63.50 310 H 3.76
22.647 GHz 55.99 83.50 45.01 63.50 36 H 2.71

Final measurement:

No significant frequency observed
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9.6.4. Restricted Band
Graphs — Pre characterization:

Graph identifier Polarization Mode Channel EUT position Comments
Emr## 1 H/V X Cmin Axis XY/Z -
Emr# 2 H/IV TX Cmid Axis XY/Z -
Emr# 3 H/V X Cmax Axis XY/Z -

Radiated Emissions

Graph name: Emr#9

Frequency 2,37 GHz to 2,495 GHz

range:
Band Edge (H+V) - Cmin - TX mode - Automatic Axis

100

90+

80+

FCC/FCC CFR4Y 15.205 Restricted bands of operation - Class:l-Reak/3,Qm |
701

60+

TP T | i oAk IR TRTYRTNY VY @ V) O G

Level [dBuV/m]
w1
o

40f

30
20+
10}
0 T T T T T T T T T T T T T
2.37 GHz 2.38 GHz 2.39 GHz 2.4 GHz 241 GHz 242 GHz 243 GHz 2.44 GHz 245 GHz 2.46 GHz 247 GHz 2.48 GHz 2.495 GHz
Frequency [Hz]
— FCC/FCC CFR47 15.205 Restricted bands of operation - Class:1 Average/3,0m — FCC/FCC CFR47 15.205 Restricted bands of operation - Class:1 Peak/3,0m
— Peak (Horizontale) — Peak (Verticale) Avg (Horizontale) Avg (Verticale) Peak (Suspect Manuel) (Horizontale)
Avg (Suspect Manuel) (Horizontale) Peak (Suspect Manuel) (Verticale) Avg (Suspect Manuel) (Verticale)
Pre-Characterization:
Frequency PK Level Lim.PK Avg (dBuV/m) Lim.Avg (dBuV/m) Angle Polar. Correct.
(dBuV/m) (dBuV/m) ©) (dB)
2.390125 GHz 53.88 44.23 171 H 35.70
2.4019375 GHz 97.85 96.91 138 H 35.71
2.3900625 GHz 53.88 43.57 352 \Y 35.70
2.4020625 GHz 95.83 95.32 77 \ 35.71
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Radiated Emissions

Graph name: Emr#10
Frequenc
quency 2,37 GHz to 2,495 GHz
range:
Band Edge (H+V) - Cmid - TX mode - Automatic Axis
100
il
90 i
f
80
FCC/FCC CFR47 15.205 Restricted bands of operation - Class:1Reak/2.0m |
70
_ 60f
£
N , n Nesshs bt ttodheDenc M el
n:nl o ™ " Y AR
5 50p
o
>
s
401
30
20+
10+
0 T T T T T T T T T T T T T T
2.37 GHz 2.38 GHz 2.39 GHz 24 GHz 241 GHz 242 GHz 243 GHz 2.44 GHz 245 GHz 246 GHz 2.47 GHz 2.48 GHz 2.495 GHz
Frequency [Hz]
— FCC/FCC CFR47 15.205 Restricted bands of operation - Class:1 Average/3,0m  — FCC/FCC CFR47 15.205 Restricted bands of operation - Class:1 Peak/3,0m
— Peak (Horizontale) — Peak (Verticale) Avg (Horizontale) Avg (Verticale) Peak (Suspect Manuel) (Horizontale)
Avg (Suspect Manuel) (Horizontale) Peak (Suspect Manuel) (Verticale) Avg (Suspect Manuel) (Verticale)

Pre-Characterization:

Frequency PK Level Lim.PK Avg (dBpV/m) Lim.Avg (dBuV/m) Angle Polar. Correct.
(dBuV/m) (dBuV/m) @) (dB)
2.426 GHz 97.09 96.76 186 H 35.75
2.426 GHz 94.69 93.12 40 Vv 35.75
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Radiated Emissions

Graph name: Emr#11

Frequenc
quency 2,37 GHz to 2,495 GHz
range:
Band Edge (H+V) - Cmax - TX mode - Automatic Axis
100
90+
80
70
_ 60f
£
S it ek P PT N PO I PRTYY FOVRTY N VO ) PP T PROTIT YO P
E i W v
5 50p
K]
2
40t
301
20+
10+
0 T T T T T T T T T T T T T T
2.37 GHz 2.38 GHz 2.39 GHz 24 GHz 241 GHz 242 GHz 243 GHz 2.44 GHz 245 GHz 246 GHz 2.47 GHz 2.48 GHz 2.495 GHz
Frequency [Hz]
— FCC/FCC CFR47 15.205 Restricted bands of operation - Class:1 Average/3,0m  — FCC/FCC CFR47 15.205 Restricted bands of operation - Class:1 Peak/3,0m
— Peak (Horizontale) — Peak (Verticale) Avg (Horizontale) Avg (Verticale) Peak (Suspect Manuel) (Horizontale)
Avg (Suspect Manuel) (Horizontale) Peak (Suspect Manuel) (Verticale) Avg (Suspect Manuel) (Verticale)
Pre-Characterization:
Frequency PK Level Lim.PK Avg (dBpV/m) Lim.Avg (dBuV/m) Angle Polar. Correct.
(dBuV/m) (dBuV/m) (@) (dB)
2.48 GHz 94.39 94.00 137 H 35.77
2.483625 GHz 60.08 73.90 52.23 53.90 206 H 35.77
2.4799375 GHz 90.78 89.97 85 V 35.77
2.4836875 GHz 54.64 73.90 46.68 53.90 259 V 35.77

9.7. CONCLUSION

Unwanted emissions in non-restricted bands measurement performed on the sample of the product TMS AP-01, Sn:
BC:03:A7:69:2F:22, in configuration and description presented in this test report, show levels compliant to the 47 CFR
PART 15.247 & RSS 247 limits.
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10. UNCERTAINTIES CHART

Kind of measurement

Wide uncertainty laboratory

Occupied Channel Bandwidth 2.8 %
Humidity 3.2 %
Power Spectral Density, Conducted +1.7 dB
Radio frequency +0.3 ppm
RF power, conducted +1.2dB
RF power, radiated (Full anechoic chamber above 1GHz) +3.7 dB
RF power, radiated (Semi anechoic chamber & open test site) +5.6 dB
Spurious emission, conducted +2.3dB
Spurious emission, radiated (Full anechoic chamber above 1GHz) +3.8 dB
Spurious emission, radiated (Semi anechoic chamber & open test site) +5.7 dB
Temperature +0.75 °C
Time 2.3 %
Voltage +1.7 %

The uncertainty values calculated by the laboratory are lower than limit uncertainty values defined by the standard. The conformity of the sample is
directly established by the applicable limit values. This table includes all uncertainties maximum feasible for testing in the laboratory, whether or not

made in this report.
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