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1. Summary of Test Result

FCC Rules Description of Test Result Remarks
815.247(a)(1) Channel Separation test PASS
§15.247(a)(1) 20dB Bandwidth PASS

815.247(a)(1)(iii) Hopping Channel Number PASS
§15.247(a)(L) i) Tim(eD‘xe(ﬁ‘ﬁ;pS”Cy PASS

815.247(b) Max Peak output Power test PASS

§15.247(d) Band edge test PASS

§15.207 (a) AC Power Conducted Emission PASS

§15'2‘g71(g_)2’%é5'209’ Radiated Emission PASS
§15.203 Antenna Requirement PASS
815.247(d) Conducted Spurious Emission PASS
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2. General Description of EUT

Product name:

BATHROOM LED TV

Main Model Name:

mM22

Additional Model Name:

SS8215U22, SS270U22, SS320U22, M106, M156, M19, M27, M32, M42, M55

Model Difference:

These models have the same circuit schematic, construction, PCB Layout and critical

components. Their difference is model number only due to trading purpose.

S/N: 2205-2247
Brand Name Soulaca
Hardware version: V01
Software version: V01

Rating: AC 100-230V 50/60Hz
Classification: Class B
Typical arrangement: Table-top

1/0O Port:

HDMI IN port*3, USB port*2, Tuner port*2, AV port*1, Earphone port*1, RJ45 port*1

Adapter: N/A

Cable: AC Port: 1.55m unshielded.

Other: IR Remote control

Note: According to the model difference, all tests were performed on model M22.

Remark: All the information above are provided by the manufacturer. More detailed feature of
the EUT please refers to the user manual.
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Technical Specification

Bluetooth Version:

V5.0

Frequency Range:

2402-2480MHz

Modulation Type:

GFSK, 1/4-DQPSK, 8DPSK

Number of Channel:

79 (refer to following channel list for details)

Channel Space:

1MHz

Antenna Type:

Integral antenna*1

Antenna Gain:

2 dBi (Declared by the manufacturer)
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Channel List
Channel Fre('c\]Allj_lle;cy Channel Fre(&llj_lezr;cy Channel Fr(z'(\]/ll;'ezr;cy Channel Fre(:'c\]/lli'ezr;cy

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 24721
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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3. Test Channels and Modes Detail

No. Mode Channel Fr?&tezr;cy Modulation
1 1P Hopping 2402-2480 CFSK DIPSK
2 TX Low 2402 GFSP?QB/;-;? PSK
3 X Mid 2441 CFSKI & DIPSK
4 ™ High 2480 GFSKIT DOPSK
5. Normal Mode

Note: TX mode means that the EUT was programmed to be in continuously transmitting mode.

4. Configuration of EUT

AC Mains <—— EUT

5. Modification of EUT

No modifications are made to the EUT during all test items.
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6. Description of Support Device

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the
tests.

. Cable
No. | Equipment | Brand M/N SIN Specification Remarks
Power Cord:
1.8m .
1. Laptop DELL | VOSTR03400 | H3K2XA01 Unshielded, Provided by the Lab
with core
AC Line: 1.13m IIP: AC 100-240V
unshielded 50-60Hz. 1.3A
2. Adapter DELL HA45NM140 N/A Erclisrl;ilglz:e:}j.\l;i{;\ O/P: DC 19 5V 2 31A 45W
Provided by the Lab
a core
Provided by the
3. Test fixture
manufacturer
No. Test Software Modulation Power Setting
1. GFSK
2. RTLBTAPP m/4-DQPSK 0 28
3. 8DPSK
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7. Test Facility and Location

Test Site : | Dongguan Nore Testing Center Co., Ltd. (Dongguan NTC Co., Ltd.)
Accreditations and . | The Laboratory has been assessed and proved to be in compliance with
Authorizations CNAS/CLO1

Listed by CNAS, August 13, 2018
The Certificate Registration Number is L5795.
The Certificate is valid until August 13, 2024

The Laboratory has been assessed and proved to be in compliance with
1ISO17025

Listed by A2LA, November 01, 2017

The Certificate Registration Number is 4429.01

The Certificate is valid until December 31, 2023

Listed by FCC, November 06, 2017
Test Firm Registration Number: 907417

Listed by Industry Canada, June 08, 2017
The Certificate Registration Number. Is 46405-9743A

Test Site Location . | Building D, Gaosheng Science and Technology Park, Hongtu Road, Nancheng

District, Dongguan City, Guangdong Province, China
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8. Applicable Standards and References

According to the specifications of the manufacturer, the EUT must comply with the requirements of the following
standards:

Test Standards:
47 CFR Part 15, Subpart C, 15.247
ANSI C63.10-2013

References Test Guidance:
DTS KDB 558074 D01 15.247 Meas Guidance v05r02

Remark:

The EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B, recorded in a

separate test report.

9. Deviations and Abnormalities from Standard Conditions

No additions, deviations and exclusions from the standard.

Page 11 of 50



NTC

Nore
Testing Center Report No.: NTC2205368FV00

10. Test Conditions

No. Test Item Test Mode Test Voltage Tested by | Remarks
1. Channel Separation test 1 AC 120V 60Hz Sean See note !
2. 20dB Bandwidth 2-4 AC 120V 60Hz Sean See note ?
3. Hopping Channel Number 1 AC 120V 60Hz Sean See note !
4. Time of Occupancy 1 AC 120V 60Hz Sean See note

(Dwell Time)

5. Max Peak output Power test 2-4 AC 120V 60Hz Sean See note !

6. Band edge test 1-4 AC 120V 60Hz Sean See note ?

7. AC Power Conducted Emission 5 AC 120V 60Hz Sean See note *

8. Radiated Emission 1-5 AC 120V 60Hz Sean See note !

9. Antenna Requirement See note *
10. Conducted Spurious Emission 1-4 AC 120V 60Hz Sean See note !
Note:

1. The testing climatic conditions for temperature, humidity, and atmospheric pressure are within: 15~35°C, 30~70%,
86~106kPa.
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11. Measurement Uncertainty

No. Test Item Frequency Uncertainty Remarks
1. | Conducted Emission 150KHz ~ 30MHz +2.52 dB
9kHz ~ 30MHz +2.60 dB
30MHz ~ 1GHz +5.04 dB ---
2. | Radiated Emission Test
1GHz ~ 18GHz +5.23 dB
18GHz ~ 40GHz +5.14 dB
3. | RF Conducted Test 10Hz ~ 40GHz +1.06 dB
4. | Occupied Channel Bandwidth +1.42 x10-4% MHz
Note:

1. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level using a coverage

factor of k=2.
2. The measurement uncertainly levels above are estimated and calculated according to CISPR 16-4-2.
3. The conformity assessment statement in this report is based solely on the test results, measurement uncertainty is excluded.
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12. Sample Calculations

0.1500 49.10 10.60 59.70 66.00 -6.30 QP
Where,
Freqg. = Emission frequency in MHz
Reading Level = Spectrum Analyzer/Receiver Reading
Corrector Factor = Insertion loss of LISN + Cable Loss + RF Switching Unit attenuation
Measurement = Reading + Corrector Factor
Limit = Limit stated in standard
Margin = Measurement - Limit
Detector = Reading for Quasi-Peak / Average / Peak

110.5100 41.82 -7.62 34.20 43.50 -9.30 QP
Where,
Freq. = Emission frequency in MHz
Reading Level = Spectrum Analyzer/Receiver Reading
Corrector Factor = Antenna Factor + Cable Loss - Pre-amplifier
Measurement = Reading + Corrector Factor
Limit = Limit stated in standard
Over = Margin, which calculated by Measurement - Limit
Detector = Reading for Quasi-Peak / Average / Peak

Note: For all conducted test items, the spectrum analyzer offset or transducer is derived from RF cable loss and
attenuator factor. The offset or transducer is equal to the RF cable loss plus attenuator factor.
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13. Test Items and Results

13.1 Conducted Emissions Measurement

LIMITS

According to the requirements of FCC PART 15.207, the limits are as follows:

Frequency (MHz) Quasi-peak Average
0.15t0 0.5 66 to 56 56 to 46
0.5t05 56 46
5to 30 60 50

The lower limit shall apply at the transition frequencies.

Note: 1. If the limits for the average detector are met when using the quasi-peak detector, then the limits

for the measurements with the average detector are considered to be met.

The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.5MHz.

BLOCK DIAGRAM OF TEST SETUP

<4+——30cm

40cm

l 10cm
< >

80cm

Power L] LISN
Source

40cm

"| EUT AE

Test Receiver

L.I.S.N

"\

Ground Reference Plane
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TEST PROCEDURES

a. The EUT was placed on a wooden table 0.8m height from the metal ground plan and 0.4m from the
conducting wall of the shielding room and it was kept at 0.8m from any other grounded conducting

surface.

b. All /O cables and support devices were positioned as per ANSI C63.10.

c. Connect mains power port of the EUT to a line impedance stabilization network (LISN).

d. Connect all support devices to the other LISN and AAN, if needed.

e. Scan the frequency range from 150KHz to 30MHz at both sides of AC line for maximum conducted

interference checking and record the test data.

TEST RESULTS

PASS

Please refer to the following pages.
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M/N: M22 Testing Voltage: AC 120V 60Hz
Phase: L1 Detector: QP & AVG
Test Mode: 5

Date: 2022/5/31
80.0 dBuV

Conducted Emission Measurement

Time: 15

:55:46

70

50

ofl 4

s

[:11] ;\

FCC PART 15C_QP

.11‘ j' \ ‘J\ jﬂ peak
% ‘W i A o Pty ‘}ﬁu
) \leMUF I”‘,U'(IV L “JJU”[ W,“'.v'\mw L{' oo JLWMIW"" M b e w‘m‘“‘“"‘-‘u'ﬁd J"p}f‘ AVG
10
0.0
0.1500 0.500 0.800 [MHz) 5.000 30.000
No. Mk. Freq. RE:S;TQ C,:O;;fg: Mﬁjaj:tre— Lirmit Over
MHz dBuV dB dBuv dBuV dB Detector Comment
1 0.1500 49.10 10.60 50.70 66.00 -6.30 QP
2 0.1500 32.30 10.60 42.90 56.00 -13.10 AVG
3 0.2051 47.10 10.60 57.70 63.40 -5.70 QP
4 0.2051 20.60 10.60 40.20 53.40 -13.20 AVG
5 0.2686 39.70 10.60 50.30 61.16 -10.86 QP
6 0.2686 23.80 10.60 34.40 51.16 -16.76 AVG
7 0.7500 38.44 10.66 49.10 56.00 -6.90 QP
8 0.7500 26.34 10.66 37.00 46.00 -9.00 AVG
g 1.2381 28.90 10.70 39.60 56.00 -16.40 QP
10 1.2381 24.40 10.70 35.10 46.00 -10.90 AVG
" 26.9806 28.71 10.79 39.50 60.00 -20.50 QP
12 26.9806 19.01 10.79 20.80 50.00 -20.20 AVG
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M/N: M22 Testing Voltage: AC 120V 60Hz
Phase: N Detector: QP & AVG
Test Mode: 5

Conducted Emission Measurement

Date: 2022/5/31 Time: 16:00:37
80.0 dBuV
70
\ FCC PART 15C_aP
60
I
50 &
y 4 q
w \f"“r
"W.Jl'\u' | ;L peak
| ; |
30 u\ ( b' 1 ,«*J?f\ nw
AAbAT 4,
W1 o { l} PR i Wiiave
Ll A i . M«V\"A‘\"“" Lt
- |vw‘. 1[1-_|I)1I|P1J'qll|m-' I.I‘ m‘.\f””‘ wlj'h‘l'h"wﬁiﬂ%uk‘h\ﬁwm
10
0.0
0.1500 0.500 0.800 [MHz) 5.000 30.000
Reading Correct Measure- o
No. Mk. Freq. Level Factor ment Limit Owver
MHz dBuV dB dBuV dBuV dB Detector Comment
1 0.1539 46.30 10.60 56.90 65.79 -8.89 QP
2 0.1539 32.30 10.60 42.90 55.79 -12.89 AVG
3 0.2060 46.30 10.60 56.90 63.37 -6.47 QP
4 0.2060 30.90 10.60 41.50 53.37 -11.87 AVG
5 0.2700 38.60 10.60 49.20 61.12 -11.92 QP
6 0.2700 22.00 10.60 32.60 51.12 -18.52 AVG
7" 0.7420 39.34 10.66 50.00 56.00 -6.00 QP
8 0.7420 26.64 10.66 37.30 46.00 -8.70 AVG
9 1.2420 28.40 10.70 39.10 56.00 -16.90 QP
10 1.2420 22.90 10.70 33.60 46.00 -12.40 AVG
1 14.3900 30.45 10.75 41.20 60.00 -18.80 QP
12 14.3900 19.65 10.75 30.40 50.00 -19.60 AVG
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13.2 Radiated Spurious Emissions and Restricted Bands Measurement

LIMITS
Field Strengths Limit (15.209
ARSI Distance Meters - ( )
MHz
uVvim
0.009 ~ 0.490 300 2400/F(kHz)
0.490 ~ 1.705 30 24000/F(kHz)
1.705 ~ 30 30 30
30 ~ 88 3 100
88 ~ 216 3 150
216 ~ 960 3 200
Above 960 3 500
Remark: (1) Emission level (dB)uV = 20 log Emission level pV/m

(2) The smaller limit shall apply at the cross point between two frequency bands.

(3) As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector, however, the peak field strength of any emission shall not exceed the

maximum permitted average limits, specified above by more than 20dB under any condition of

modulation.

(4) The frequency range scanned is from the lowest radio frequency signal generated in the

device which is greater than 9 kHz to the tenth harmonic of the highest fundamental frequency

or 40 GHz, whichever is lower.

(5) 815.247(d) specifies that emissions which fall in the restricted bands, as defined in §15.205

comply with radiated emission limits specified in 815.209.
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BLOCK DIAGRAM OF TEST SETUP

For Radiated Emission below 30MHz

EUT

A 4

Ground Reference Plane

————Test Receiver |

For Radiated Emission 30-1000MHz
Antenna Tower

3m

Turntable

EUT

v

Ground Reference Plane

Turntable

Amplifier

Spectrum Analyzer

For Radiated Emission Above 1000MHz.
Antenna Tower

EUT

v

Turntable

Amplifier Spectrum Analyzer

Ground Reference Plane
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TEST PROCEDURES

a. Below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi- anechoic chamber room.

b. For the radiated emission test above 1GHz:

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter full anechoic
chamber room. The table was rotated 360 degrees to determine the position of the highest radiation. Place
the measurement antenna away from each area of the EUT determined to be a source of emissions at the
specified measurement distance, while keeping the measurement antenna aimed at the source of emissions
at each frequency of significant emissions, with polarization oriented for maximum response. The
measurement antenna may have to be higher or lower than the EUT, depending on the radiation pattern of
the emission and staying aimed at the emission source for receiving the maximum signal. The final
measurement antenna elevation shall be that which maximizes the emissions. The measurement antenna
elevation for maximum emissions shall be restricted to a range of heights of from 1 m to 4 m above the
ground or reference ground plane.

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

d. 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.

e. 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. The test-receiver system was set to peak detect function and specified bandwidth
with maximum hold mode.

f. A Quasi-peak measurement was then made for that frequency point for below 1GHz test. PK and AV for

above 1GHz emission test.
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During the radiated emission test, the spectrum analyzer was set with the following configurations:

30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 3 MHz
Above 1000
Average 1 MHz 10 Hz

TEST RESULTS

PASS

Please refer to the following pages.
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M/N: M22 Testing Voltage: AC 120V 60Hz
Polarization: Horizontal Detector: Peak
Test Mode: 5(the worst case) Distance: 3m
Radiated Emission Measurement
Date: 2022/6/23 Time: 10:18:23
80.0 dBu¥/m

70

60
FCC_Part 15C_3m

50 [
w0 |—| 3

. j\ i Ao

-

20

10

0.0
30.0000 127.000 224000 321.000 418.000 515.000 612.000 709.000 806.000 1000.000 MHz

No. Mk. Freq. Reading Correct Measure- |imit  Over
Level Factor ment

MHz dBuV dB/m dBuV/m dBuV/m dB Detector Comment

110.5100 41.82 -7.62 3420 4350 -9.30 QP

1221500 43.26 -9.66 33.60 4350 -9.90 QP

192.9600 42.15 -8.05 3410 4350 -9.40 QP

209.4500 41.61 -7.61 34.00 4350 -9.50 QP

¥ 273.4700 4546 -5.96 39.50 46.00 -6.50 QP

G| | B L M| =

297.7200 43.97 -5.57 38.40 46.00 -7.60 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.

Page 23 of 50



NTC

Nore
Testing Center Report No.: NTC2205368FV00
M/N: M22 Testing Voltage: AC 120V 60Hz
Polarization: Vertical Detector: Peak
Test Mode: 5(the worst case) Distance: 3m
Radiated Emission Measurement
Date: 2022/6/23 Time: 10:12:13
800 dBuV/m

70

60
FCC_Part 15C_3m

S [
0 —|—l

30 qﬁ ,Jw M ey epeii i

20

10

0.0
30.0000 127.000 224000 321.000 418.000 515.000 612.000 709.000 806.000 1000.000 MHz

No. Mk. Freq. Reading Correct Measure- |imit  Over
Level Factor ment

MHz dBuV dB/m dBuV/m dBuV/m dB Detector Comment
1 32.9100 41.31 -9.49 31.82 40.00 -8.18 QP
27 63.9500 44.76 -9.06 35.70 40.00 -4.30 QP
3 87.2300 36.25 -10.63 25.62 40.00 -14.38 QP
4 99.8399 4214 -8.40 33.74 4350 -9.76 QP
5
6

110.5100 40.82 -10.57 30.25 4350 -13.25 QP
518.8800 36.82 -2.46 34.36 46.00 -11.64 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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Modulation: GFSK(the worst case)

Test Result: PASS

Test frequency range: 1-25GHz

Ant. Reading Emission Level Limit 3m Margin
Freq. Factor
Pol. Level(dBuV) (dBuVv/m) (dBuVv/m) (dB)
(MHz) (dB/m)
(H/V) PK AV PK AV PK AV PK AV
Operation Mode: TX Mode (Low)
4804 \Y 44.22 33.95 6.38 50.60 40.33 | 74.00 | 54.00 | -23.40 | -13.67
7206 \Y; 43.94 34.37 | 10.48 54.42 4485 | 74.00 | 54.00 | -19.58 | -9.15
4804 H 45.79 35.90 6.30 52.09 42.20 | 74.00 | 54.00 | -21.91 | -11.80
7206 H 45.64 3499 | 10.44 56.08 4543 | 74.00 | 54.00 | -17.92 | -8.57
Operation Mode: TX Mode (Mid)
4882 \Y; 43.67 31.71 6.60 50.27 38.31 | 74.00 | 54.00 | -23.73 | -15.69
7323 \Y; 43.74 35.32 | 10.55 54.29 4587 | 74.00 | 54.00 | -19.71 | -8.13
4882 H 45.62 32.75 6.60 52.22 39.35 | 74.00 | 54.00 | -21.78 | -14.65
7323 H 46.01 35.48 | 10.55 56.56 46.03 | 74.00 | 54.00 | -17.44 | -7.97
Operation Mode: TX Mode (High)
4960 \ 43.35 32.92 6.89 50.24 39.81 74.00 | 54.00 | -23.76 | -14.19
7440 \/ 43.77 30.60 10.60 54.37 41.20 74.00 | 54.00 | -19.63 | -12.80
4960 H 44.68 33.21 6.89 51.57 40.10 74.00 | 54.00 | -22.43 | -13.90
7440 H 45.63 32.30 | 10.60 56.23 4290 | 74.00 | 54.00 | -17.77 | -11.10
Spurious Emission in restricted band
2390.000 \Y 56.11 31.12 0.09 56.20 31.21 | 74.00 | 54.00 | -17.80 | -22.79
2390.000 H 58.11 32.52 0.09 58.20 32.61 | 74.00 | 54.00 | -15.80 | -21.39
2483.500 \Y 47.91 31.65 0.34 48.25 31.99 | 74.00 | 54.00 | -25.75 | -22.01
2483.500 H 49.98 32.43 0.34 50.32 32.77 | 74.00 | 54.00 | -23.68 | -21.23
Remark: Data of measurement within this frequency range shown “---” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits.
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13.3 Channel Separation test

LIMITS

Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier
frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

b. Setto the maximum power setting and enable the EUT transmit continuously.

c. Enable the EUT hopping function.

d. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.2.

TEST RESULTS

PASS

Please refer to the following table.
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Low 2402 0.948 >0.6413 Pass

GFSK Mid 2441 1.002 >0.6415 Pass
High 2480 1.059 >0.6409 Pass

Low 2402 0.996 >0.9113 Pass

/4-DQPSK Mid 2441 1.002 >0.9127 Pass
High 2480 0.990 >0.9107 Pass

Low 2402 1.008 >0.8993 Pass

8DPSK Mid 2441 1.005 >0.9000 Pass
High 2480 1.011 >0.8987 Pass
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GFSK / Low Channel

GFSK / Mid Channel

[ Kesight Spectrum ngiyzer - Swept 54
kL

#Avg Type: RMS
Center Freq 2.402000000 GHz g Freerun Av;fmm dirk

1FGain:Low ihtten: 30 0B

Ref Offset 8.19 dB
Ref 20.00 dBm

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)}

FUNCTION WG

2402 054 CHz 1.455 dBm
- @
Y
I

SE0monman

STATUS

[ Keynight Spectnum Anslyzer - Swept SA
g L

z #Avg Type: RMS
Center Freq 2.441000000 GH:. _— Avgfhmd 10000
\FGainiiow
. AMkr1 1.002 MHZ
Ref Offset 7.36 dB 3
Ref 20.00 dBm -0.013 dBj

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

1 [1a) 1.002 MHz[(A] __-0.013 dB/
2.441 000 GHz 1,654 dBm
1
Y S

1
1

STATS

GFSK / High Channel

1/4-DQPSK / Low Channel

= Kepight Spectrum Aasbyzer - Swest A
kL

#Avg Type: RMS
Center Freq 2.480000000 GHz - Trig: FroeRun Au;f»«‘\‘:'mmmn
sAnen: 30 0B
- AMEKr1 1.059 MHzZ|
Ref Offset7.79 dB
Ref 20.00 dBm 0.109

Center 2.480000 GHz Span 3.000 MHz
Sweep 1.000 ms (1001 pts)}

H#Res BW 100 kHz #VBW 300 kHz

SEomonmun

== Keysight Spectrum Anelyzer - Swept 54
L
z #Avg Type: RMS
Center Freq 2.402000000 GH; . Feerun e toart00
1FGainlow #Auen: 30 dB

Ref Offset8.19 dB
Ref 20.00 dBm

Span 3.000 MHz|

STAT

m/4-DQPSK / Mid Channel

1/4-DQPSK / High Channel

[ Kepighn Spectum Anhyer - gt S
AL
#Avg Type: RMS
Trig: Free Run AvglHald:>100/100
#Atten: 30 dB

Center Freqg 2.441000000 GHz

- AMkr1 1.002 MHZ|
Ref Offset 7.36 dB
v Ref 20.00 dBm -0.001 dBj

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

2Bomaannwns]
-

[ Keynight Spectnum Anslyzer - Swept SA
g L

#Avg Type: RMS

Center Freq 2.480000000 GHz ‘AvglHold:> 100400

PHO: Wide ——
IFGain:low
a AMkr1 990 kHZ
Ref Offset 7.79 dB o
Ref 20.00 dBm 0.623 dBj

Span 3.000 MHz|
#VBW 300 kHz
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8DPSK / Low Channel

8DPSK / Mid Channel

[ Kesight Spectrum ngiyzer - Swept 54
L

#Avg Type: RMS
AvglHold:>100/100

Center Freq 2.402000000 GHz
PNOTWide —»—  Trig: Free Run
IFGain:Low #Atten: 30 08

Ref Offset8.19 dB
Ref 20.00 dBm

Span 3.000 MHz|

#VBW 300 kHz Sweep 1.000 ms (1001 pts)}

2Bonvonnuna

[ Keynight Spectnum Anslyzer - Swept SA
kL

Type: RMS

Center Freq 2.441000000 GHz Augmmd 1001100

PO Wide o Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset7.36 dB
Ref 20.00 dBm

center 2.441000 GHz
#VBW 300 kHz

[ JaEMtinl  33sldn
2.441083 GHz 1dBm

AMEKr1 1.005 MHZ
0.053

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

8DPSK / High Channel

[— Kepight Spectrum Ansiyzer - Swest 54
L

Center Freq 2.480000000 GHz

PNO: Wide -~ Trig: Free Run
IF Goin:Low #Anen: 30 0B

#Avg Type: RMS
Avg|Hold:>100/100

Ref Offset7.79 dB
Ref 20.00 dBm

Span 3.000 MHz|

Center 2.480000 GHz
Sweep 1.000 ms (1001 pts)}

H#Res BW 100 kHz

#VBW 300 kHz

&

2Bonvonnana

Blank
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13.4 20dB Bandwidth

LIMITS

N/A

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator

TEST PROCEDURES

Spectrum Analyzer

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss

was compensated to the results for each measurement.

b. Setto the maximum power setting and enable the EUT transmit continuously.

c. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 6.9.2.

TEST RESULTS
PASS

Please refer to the following table.
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Low 2402 0.962
GFSK Mid 2441 0.9623
High 2480 0.9613
Low 2402 1.367
. Reporting
/4-DQPSK Mid 2441 1.369
only
High 2480 1.366
Low 2402 1.349
8DPSK Mid 2441 1.350
High 2480 1.348

Page 31 of 50



TC

Nore
Testing Center

Report No.: NTC2205368FV00

GFSK / Low Channel GFSK / Mid Channel

—
(= Kesight Spectrum ngiyzer - Occupied BW
kL

Center Freq 2.402000000 GHz

AFGain-Low

Ref Offset 8.19 dB
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

885.98 kHz
2.919 kHz
962.0 kHz

Transmit Freq Error
x dB Bandwidth

ter Freq: 2.402000000 GHz

<
—+~ Trig: FreeRun

iAtten: 30 0B

AvglHold:>100/100

#VBW 100 kHz

Total Power

% of OBW Powei
x dB

8.33 dBm

r 99.00 %
-20.00 dB

05:31:20 PH I
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms

p—
[ Keysight Spectnum Anslyzer - Gecupied BW
g L

Center Freq 2.441000000 GHz
HFGainL ow

Ref Offset 7.36 dB.
Ref 20.00 dBm

ICenter 2.441 GHz
#Res BW 30 kHz

Occupled Bandwidth
886.47 kHz

1.800 kHz
962.3 kHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 2.441000000 GHz
Trig: Free Run “AvgiHold:> 10000
#Atten: 30 dB

#VBW 100 kHz

Total Power 5.71 dBm

% of OBW Power
x dB

99.00 %
-20.00 dB

STATL

Mur
Radio Std: None

Radio Device: BTS

Span 2 MHz,
Sweep 2.133 ms|

GFSK / High Channel

[ Kepight Spectrum Ansbyzer - Dccupied BW
kL

1/4-DQPSK / Low Channel

Center Freq 2.480000000 GHz

A Gain:Low

Ref Offset 7.79 dB
Ref 20.00 dBm

ICenter 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
884.21 kHz

2.592 kHz
961.3 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.480000000 GHz

—+. Trig: FreeRun

#Anen: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

H
Avg|Hold:>100/100

9.08 dBm

99.00 %
-20.00 dB

B
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms

| eyt Spectnum Anslyzer - Dccupied BW
AL

Center Freq 2.402000000 GHz

HIFGain:Low

Ref Offset8.19 dB.
Ref 20.00 dBm

‘Center 2.402 GHz
#Res BW 30 kHz

Occupled Bandwidth
1.1912 MHz

-1.292 kHz
1.367 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
Trig: Free Run
#Anen: 30 4B

Total Power

% of OBW Power
x dB

AvglHold:» 100100

#VBW 100 kHz

4.64 dBm

99.00 %
-20.00 dB

05:48:55 PMJur
Radia Std: None

Radio Device: BTS

Span 2 MHz,
Sweep 2.133 ms|

m/4-DQPSK / Mid Channel

1/4-DQPSK / High Channel

(= Kesight Spectrum ngiyzer - Occupied BW
kL

Center Freqg 2.441000000 GHz
FGain:Low

Ref Offset 7.36 dB
Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1914 MHz

-2.024 kHz
1.369 MHz

Transmit Freq Error
x dB Bandwidth

Center Frag: 2.441000000 GHz

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

AvglHold:>100/100

99.00 %
-20.00 dB

05:53:17 PiJun |
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms

[ Keysight Spectnum Anslyzer - Gecupied BW
g L

Center Freq 2.480000000 GHz
HFGainL ow

Ref Offset 7.79 dB.
Ref 20.00 dBm

Occupied Bandwidth
1.1897 MHz

Transmit Freq Error
x dB Bandwidth

-1.386 kHz
1.366 MHz

Total Power

% of OBW Power
x dB

Center Freq: 2480000000 GHz
Trig: Free Run
#Atten: 30 dB

“AvgiHold:> 10000

#VBW 100 kHz

5.14 dBm

99.00 %
-20.00 dB

05:58:00 PM1ur
Radio Std: Nons

Radio Device: BTS

Span 2 MHz|
Sweep 2.133 ms|
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8DPSK / Low Channel

8DPSK / Mid Channel

—
(= Kesight Spectrum ngiyzer - Occupied BW
L

Center Freq 2.402000000 GHz
FGain:Low

Ref Offset8.19 dB
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1996 MHz

-1.085 kHz
1.349 MHz

Transmit Freq Error
x dB Bandwidth

Centar Fraq: 2.402000000 GHz
—+  Trig: Free Run AvglHold:>100/100
iAtten: 30 0B

#VBW 100 kHz

Total Power 4.97 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

06:04:17 PHA
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms

—

[ Keysight Spectrum Analyzer - Gecupied B
g L

Center Freq 2.441000000 GHz

HFGainL ow

Ref Offset 7.36 dB.
Ref 20.00 dBm

ICenter 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.2012 MHz
-2.305 kHz
1.350 MHz

Transmit Freq Error
x dB Bandwidth

Canter Fraq: 2.441000000 GHz
un

Trig: Free R
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power

x dB

05:11:31 PHLun
Radio Std: None
“AvgiHold:> 10000

Radio Device: BTS

Span 2 MHz,
Sweep 2.133 ms|

2.78 dBm

99.00 %
-20.00 dB

8DPSK / High Channel

[— Kepight Spectrum Ansbyzer - Occupied BW
L

Center Freq 2.480000000 GHz

Ref Offset7.79 dB
Ref 20.00 dBm

ICenter 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1963 MHz
-445 Hz
1.348 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.430000000 GHz
Trig: Free Run Avg|Hold:>100/100
#Anen: 30 0B

#VBW 100 kHz

Total Power 4.98 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

51638
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms

Blank
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13.5 Hopping Channel Number

LIMITS
Frequency hopping systems in the 2400-2483.5MHz band shall use at least 15 channels.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

b. Set to the maximum power setting and enable the EUT transmit continuously.

c. Enable the EUT hopping function.

d. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.3.

TEST RESULTS
PASS

Please refer to the following table.
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: Number of Hopping Channels -
Modulation Limit Test Result
Measurement
GFSK 79 215 PASS
m/4-DQPSK 79 215 PASS
8DPSK 79 215 PASS

The worst case: GFSK

|_ Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC SENSE:INT| SOURCE OFF ALTGN AUTO |
#Avg Type: RMS
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

AMkr1 78.156 0 MHZ
Ref Offset7.79 dB
Ref 20.00 dBm 0.846 dB

MKR| MODE TRC SCL, FUNCTION | FUNCTION WIDTH FUNCTION VALUE -
A2 [1]f [(A] i‘l 156 0 MHz 0 84608 | 000 09|

[ F [1] 2.402 004 0 GHz 13%6dBm [ [ ]
- [ ]

A =
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13.6 Time of Occupancy (Dwell Time)

LIMITS

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

b. Setto the maximum power setting and enable the EUT transmit continuously.

c. Enable the EUT hopping function.

d. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.4.

TEST RESULTS
PASS

Please refer to the following table.

Page 36 of 50



NTC

Nore

Testing Center

Report No.: NTC2205368FV00

el || B Frequency Dwell Time Measurement Limit Test
(MHZz) (msec) (msec) Result

DH1 2441 0.383  (mMs)*(1600/(2*79))*31.6= 122.56 | 400 Pass

GFSK DH3 2441 1.640  (ms)*(1600/(4*79))*31.6=  262.40 400 Pass
DH5 2441 2.885  (ms)*(1600/(6*79))*31.6=  307.73 400 Pass

2-DH1 2441 0.393  (ms)*(1600/(2*79))*31.6=  125.76 400 Pass
m/4-DQPSK | 2-DH3 2441 1.645 (ms)*(1600/(4*79))*31.6=  263.20 400 Pass
2-DH5 2441 2.893  (ms)*(1600/(6*79))*31.6= 308.59 | 400 Pass

3-DH1 2441 0.390  (ms)*(1600/(2*79))*31.6=  124.80 400 Pass

8DPSK 3-DH3 2441 1.640  (ms)*(1600/(4*79))*31.6=  262.40 400 Pass
3-DH5 2441 2.893  (ms)*(1600/(6*79))*31.6=  308.59 400 Pass
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GFSK/DH1 GFSK /DH3

[ Kesight Spectrum ngiyzer - Swept 54
kL

[ Keynight Spectnum Anslyzer - Swept SA
g L

Center Freqg 2.441000000 GHz s W»W 500.0 us #Avg Type: RMS
PHO:Fast  ——

Tri Center Freq 2.441000000 GHz Trig Delay-500.0 ys #Avg Typs: RMS
IF Gain:Low o 30,8

PNO: Fast —e— 100 Video
IFGain-Low #Atten: 30 dB

Ref Offset 7.36 dB

Ref Offset 7.36 dB AMKr1 1.640 ms|
Ref 20.00 dBm

Ref 20.00 dBm -0.47 dB|

b AP I e kg

Center 2.441000000 GHz Span 0 Hz/
#VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

#VBW 3.0 MHz

Bewial 047 a8

GFSK / DH5 1/4-DQPSK / 2-DH1

= Kopight Soechum Anas - Swe SA E———r
L L

Center Freq 2.441000000 GHz ::::%-:;suuuu; #Avg Type: RMS Center Freq 2.441000000 GHz
P

#Anen: 30 dB

Ref Offset7.36 dB AMkr1 2.885 ms Ref Offset7.36 dB
Ref 20.00 dBm 0.06 dB 0 de/div__ Ref 20.00 dBm

NO: Fast —a— 11 VI
IFGain:Low #Atten: 30 dB

Y T T e A e

Span 0 Hz . Span 0 Hz,
#VBW 3.0 MHz Sweep 7.533 ms (1001 pts) . X Sweep 2.533 ms (1001 pts)

/4-DQPSK / 2-DH3 1/4-DQPSK / 2-DH5

[ Kesight Spectrum ngiyzer - Swept 54 ] xwwspmmm Analyzes - Swept 54
kL 1

Center Freq 2.441000000 GHz Tr -500. #Avg Type: RMS CsmBr Freq 2.441000000 GHz Trig Delay-500.0 ys #Avg Typs: RMS
RO ost - Trig: Video PR Pas —+—  Trig:Video
|FGain:Low IFGainLow #Atten: 30 dB

- AMkr1 1.645 msj a AMKr1 2.893 ms|
Ref Offset 7.36 48 = Ref Offset 7.36 4B
Ref 20.00 dBm -1.57 dB 0de/div_ Ref 20.00 dBm 0.19 d

ekl U b g e el

Center 2.441000000 GHz Span 0 Hz, Center 2.441000000 GHz
#VBW 3.0 MHz Sweep 5.000 ms (1001 pts) . #VBW 3.0 MHz

1 Els ms L) -1 57 uB

WHR MODE TAC SCU

e e
_
I Y -
———+——
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8DPSK / 3-DH1

8DPSK / 3-DH3

[ Kesight Spectrum ngiyzer - Swept 54
L

Center Freq 2.441000000 GHz Trig Delay-500.0 ps. #Avg Type: RMS
PNO:Fost —e—  T7ig: Video
IFGain:Low #Atten: 30 0B

Ref Offset7.36 dB
Ref 20.00 dBm

Center 2.441000000 GHz Span 0 Hz|
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.533 ms (1001 pts)

e 3 3

390.0 us | (A) 025dB|
F 1 4940 s 352 dBm

==

]

| 1|

[ Keynight Spectnum Anslyzer - Swept SA
g L

Center Freq 2.441000000 GHz Ty
IFGain:Low #Atten: 30 4B

Ref Offset7.36 dB
Ref 20.00 dBm

s e ity

Center 2.441000000 GHz
#VBW 3.0 MHz

#Avg Type: RMS

Moyl byt

Span 0 Hz,
Sweep 5.000 ms (1001 pts)

8DPSK / 3-DH5

[ Kesight Spectrum ngiyzer - Swept 54
KL 06:14:51 PH Jur

Center Freq 2.441000000 GHz Trig Delay-500.0 ps. #Avg Type: RMS
PNO:Fost —e—  T7ig: Video
IFGain:Low #Atten: 30 0B

Ref Offset 7,36 dB AMkr1 2.89:
Ref 20.00 dBm 0.10

¥ e
il oo, s s ot AN el el

Center 2.441000000 GHz
H: #VBW 3.0 MHz

Blank
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13.7 Maximum Peak Output Power

LIMITS

The maximum peak conducted output power of the intentional radiator shall not exceed the following: 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.

BLOCK DIAGRAM OF TEST SETUP

EUT

TEST PROCEDURES

Attenuator

Spectrum Analyzer

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss

was compensated to the results for each measurement.

b. Set to the maximum power setting and enable the EUT transmit continuously.

c. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.5.

TEST RESULTS

PASS

Please refer to the following table.
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2402.00 1.608 1.45 21 Pass

GFSK 2441.00 -0.955 0.80 21 Pass
2480.00 2.452 1.76 21 Pass

2402.00 0.410 1.10 21 Pass

1/4-DQPSK 2441.00 -1.742 0.67 21 Pass
2480.00 1.032 1.27 21 Pass

2402.00 1.044 1.27 21 Pass

8DPSK 2441.00 -1.145 0.77 21 Pass
2480.00 1.194 1.32 21 Pass

Page 41 of 50



TC

Nore
Testing Center

Report No.: NTC2205368FV00

GFSK / Low Channel

GFSK / Mid Channel

[ Kesight Spectrum ngiyzer - Swept 54
kL

) #Avg Type: RMS
Center Frea 2402000000 CHz PNO:Fast —+—  Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.401 96 GHz

Ref Offsets.19 a8 L
"20.00 dBm 1.608 dBm

Ref 20.00 dB

Center 2.402000 GHz Span 10.00 MHz|

Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts))

[ Keynight Spectnum Anslyzer - Swept SA
g L

z #Avg Typa: RMS
Center Freq 2.441000000 GH:. oy IR AL Au;fr1;r>1w1m
IFGainLow #Atten: 30 4B
s Mkr1 2.440 92 GHZ
Ref Offset 7.36 4B
Ref 20.00 dBm -0.955 dBm|

——

Center 2.441000 GHz Span 10.00 MHz
# .| #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

STATL

GFSK / High Channel

m/4-DQPSK / Low Channel

= Kepight Spectrum Aasbyzer - Swest A
kL

#Avg Type: RMS
Trig: Free Run AvglHold: 1001100
#Anen: 30 0B

Center Freq 2.480000000 GHz

Ref Offset 7.79 dB
Ref 20.00 dBm

g T

Center 2.480000 GHz Span 10.00 MHz|
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts))

[ Keyioh Spectm Ansyze - Smept 54
AL

m #Avg Type: RMS
Center Freq 2.402000000 GHz R Av;i‘ﬂa:’:‘ﬂmﬂm
IFGainlow #Anen: 30 dB
. Mkr1 2.401 97 GHz|
Ref Dffset8.19 dB
Ref 20.00 dBm 0.410 dBm

Center 2.402000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

m/4-DQPSK / Mid Channel

1/4-DQPSK / High Channel

[ Kesight Spectrum ngiyzer - Swept 54
kL

4 ) #Avg Type: RMS
Center Freg 2.441000000 GHz . reerin Au;lchTaD:wMUa
IFGain:Low #Atten: 30 0B
Mkr1 2.440 83 GHz|
Ref Offset 7.36 dB 4
Ref 20.00 dBm -1.742 dBm|

b A

Center 2.441000 GHz Span 10.00 MHz,

Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts))

[ Keynight Spectnum Anslyzer - Swept SA
g L

, z #Avg Typa: RMS
Center Freq 2.480000000 GH:. o TR S Avgilhold 2
IFGainLow #Atten: 30 4B

Ref Offset 7.79 dB
Ref 20.00 dBm

iy

Center 2.480000 GHz Span 10.00 MHz
E .0 MH: #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)
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8DPSK / Low Channel

8DPSK / Mid Channel

[ Kesight Spectrum ngiyzer - Swept 54
L

Center Freq 2.402000000 GHz

Center 2.402000 GHz

PNO: F:
1FGain:Low

#Avg Type: RMS
AvglHald:>100/100

st~ Trig: Free Run
#Atten: 30 dB
Mkr1 2.401 94 GHz

1.044 dBm

Span 10.00 MHz
#VBW 6.0 MHz

Sweep 1.000 ms (1001 pts)

[ Keynight Spectnum Anslyzer - Swept SA
g L

Center Freq 2.441000000 GHz
PO fest —+-  Trig: FreeRun
IFGainLow #Atten: 30 4B

Ref Offset 7.36 dB
4v  Ref 20.00 dBm

Center 2.441000 GHz
k& .| #VBW 6.0 MHz

#Avg Type: RMS
AvgiHold:> 10000

Mkr1 2.441 04 GHz|
-1.145 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

8DPSK / High Channel

[— Kepight Spectrum Ansiyzer - Swest 54
L

Center Freq 2.480000000 GHz

Ref Offset 7.79 dB
Ref 20.00 dBm

¥

SRR

Center 2.480000 GHz

PNO:
IFGain:

Avg T

#Avg Type: RMS
Fast ~» Trig: FreeRun AvglHold:>100/100

Low #Arten: 30 dB

Mkr1 2.480 05 GHz|
1.194 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

#VBW 6.0 MHz

Blank
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13.8 Band Edge Conducted Spurious Emission Measurement

LIMITS

In any 100KHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20dB below
that in the 100KHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

b. Setto the maximum power setting and enable the EUT transmit continuously.

c. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.6 and 6.10.

d. Enable hopping function of the EUT and then repeat steps above.

TEST RESULTS
PASS

Please refer to the following test plots.
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Band Edge

GFSK / Low / 2402

GFSK / Hopping

[ Kesight Spectrum ngiyzer - Swept 54
L

#Avg Type: RMS
Center Freg 2.400000000 GHz g Freerun Av;ch\a A
IFGain:Low #Atten: 30 08
A Mkr1 2.402 01 GHZ|
Ref Offset 8.19 dB
Ref 20.00 dBm 1.846 dBm

Center 2.400000 GHz Span 10.00 MHz|
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

2.402 01 GHz
2.385 42 GHz

[ Keynight Spectnum Anslyzer - Swept SA
g L

z #Avg Typa: RMS
Center Freq 2.400000000 GH: R Avgilhold Sk
IFGain:Low #Atten: 30 4B

Ref Offset8.19 dB
Ref 20.00 dBm

(Center 2.400000 GHz Span 10.00 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

. 240401 GHz 1.966 dBm
2.398 87 GHz 49.365 dBm

GFSK / High Channel / 2480

GFSK / Hopping

(= eysight Spectrum sl - Swept 53 = (e
kL 05:46:24 Pl
#a
Center Freq 2.483500000 GHz g Freerun Au;fm\a >3amon
IFGain:Low wAtten: 30 0B
A Mkr1 2.480 05 GHZ|
Ref Offset 7.79 dB - ‘
Ref 20.00 dBm 1.948 dBm)

Span 10.00 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

= = =
2.480 05 GHz | 48 dBm | -
2.486 49 GHz 50,374 dBm

|

|

| I

SEomonmun

STaTuS

[ Keynight Spectrum Analyzer - Swept 54 - - jaiel
g kL 05:46:52 PP Jur
. z #Avg Typa: RMS
Center Freq 2.483500000 GH. R AvoHols 300300
IFGain:Low #Atten: 30 4B

Ref Offset 7.79 dB
Ref 20.00 dBm

(Center 2483500 GHz Span 10.00 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

2.480 00 GHz 2022 dBm
3 248554 GHz| 49380 dBm
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Band Edge

1/4-DQPSK / Low / 2402

/4-DQPSK / Hopping

[ Kesight Spectrum ngiyzer - Swept 54
L

Center Freqg 2.400000000 GHz

Ref Offset 8.19 dB
Ref 20.00 dBm

Center 2.400000 GHz
H#Res BW 100 kHz

PO Wi, —+  Trig: FreeRun
IFGain:Low satten: 30 08

#VBW 300 kHz

2.402 04 GHz
239872 GHz

#Avg Ty
Alec\a >3amon

Sweep 1.000 ms (1001 pts)

Mkr1 2.402 04 GHZ|

[ Keynight Spectnum Anslyzer - Swept SA
g L

z #Avg Typa: RMS
Center Freq 2.400000000 GH; Mgfnm > 300300

PO Wide o Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset8.19 dB

-2.993 dBm Ref 20.00 dBm

Span 10.00 MHz| center 2.400000 GHz

#VBW 300 kHz

. 240205 GHz -2.970 dBm
2.396 38 GHz -50.268 dBm

Sweep 1.000 ms (1001 pts)

Span 10.00 MHz|

1/4-DQPSK / High / 2480

/4-DQPSK / Hopping

[ Kesight Spectrum ngiyzer - Swept 54
L

Center Freq 2.483500000 GHz

Ref Offset 7.79 dB
Ref 20.00 dBm

Center 2.483500 GHz
H#Res BW 100 kHz

2Bonvonnana

PO Wi, —+  Trig: FreeRun
IFGain:Low satten: 30 08

#VBW 300 kHz

= o
2.480 05 GHz | 2,898 dBm |
248563CHz|  -60.183dBm |

#Avg Ty
Alec\a >3amon

Mkr1 2.480 05 GHZ|

Sweep 1.000 ms (1001 pts)

[ Keynight Spectrum Analyzer - Swept 54
UE:01:14 P g L
. z #Avg Typa: RMS
Center Freq 2.483500000 GH:. W g FreeRun ‘AvgiHold:» 3001300
IFGain:Low #Atten: 30 dB

Ref Offset 7.79 dB

-2.898 dBm Ref 20.00 dBm

Span 10.00 MHz| center 2483500 GHz

#VBW 300 kHz

2.480 05 GHz. -2.942 dBm
[ 2.486 31 GHz 50,051 dBm

STaTuS

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)
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Band Edge

8DPSK / Low / 2402

8DPSK / Hopping

[ Kesight Spectrum ngiyzer - Swept 54
L

Center Freqg 2.400000000 GHz

#Avg Type: RMS
AvglHald:>300/300

Trig: Free Run
#Atten: 30 dB

PNO: Wide —+—
1FGain:Low

Ref Offset 8.19 dB
Ref 20.00 dBm

Center 2.400000 GHz

H#Res BW 100 kHz #VBW 300 kHz

240187 GHz

749 dB;
2.387 17 GHz 50,671 dBm

Mkr1 2.401 97 GHZ|

Sweep 1.000 ms (1001 pts)

-2.749 dBm

Span 10.00 MHz|

[ Keynight Spectnum Anslyzer - Swept SA
g L

z #Avg Typa: RMS
Center Freq 2.400000000 GH: R Avgilhold Sk
IFGain:Low #Atten: 30 4B

Ref Offset8.19 dB
Ref 20.00 dBm

Span 10.00 MHz|

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

240197 GHz -2.735 dBm
2.397 04 GHz 29797 dBm

8DPSK / High / 2480

8DPSK / Hopping

[ Kesight Spectrum ngiyzer - Swept 54
L

#Avg Type: RMS
Center Freg 2.483500000 GHz Trig: Frea Run Av;ch\a > 300/300

iAtten: 30 0B

PNO: Wide —+—
1FGain:Low

Ref Offset 7.79 dB
Ref 20.00 dBm

Center 2.483500 GHz

H#Res BW 100 kHz #VBW 300 kHz

= o
2.479 87 GHz -2.735 dBm |,
2.483 79 GHz -60.205 dBm

SEomonmun

Sweep 1.000 ms (1001 pts)

6:18:58 PHAJur

Span 10.00 MHz|

STaTuS

=

[ Keynight Spectnum Anslyzer - Swept SA <
g L 06:18:28 PM1ur

z #Avg Typa: RMS
Center Freq 2.483500000 GH:. R Avgilhold Fib
IFGain:Low #Atten: 30 4B
Ref Offset 7.79 dB Mkr1
Ref 20.00 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

247997 GHz -2.737 dBm
[ 248382 GHz 50281 dBm
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Conducted Spurious Emission (the worst case)

GFSK / Low Channel / 30MHz~26.5GHz

[ Keynight Spectnum Anslyzer - Swept SA
g L

#vg Type: RMS
Center Freq 13.265000000 GHz . e Mmgmm i
IFGain:Low #Atten: 20 4B

Ref Offset .19 dB Mkr1 2.401 7 GHZ

0desdiv Ref 18.19 dBm 1.813 dBm

f EEEIh:!EGHI -44 556 dBm
-Wml"l_

GFSK / Mid Channel / 30MHz~26.5GHz

[ Keysight Spestrum Ansiyzss - Swept 54
kL

Avg Type: RMS
Center Freq 13.265000000 GHz | g FreeRun M‘BHD:;';WW

\Femiiow #Atten: 20 dB

Ref Offset 7.36 dB
Eldiv_ Ref 17.36 dBm

GFSK / High Channel / 30MHz~26.5GHz

[ Keynight Spectnum Anslyzer - Swept SA
g L

n #Avg Typs: RMS
Center Freq 13.265000000 GHz B TrgFreeRun Mmﬁ'm:mm
\F Gaindow #Atten: 20 B

Ref Offset 7.79 dB
0 dB/di Ref 17.79 dBm

T ———
93 E GHz -!5 QBEdEm
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13.9 Antenna Requirement
STANDARD APPLICABLE

According to of FCC part 15C section 15.203 and 15.247:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator, the manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

Systems operating in the 2400-2483.5MHz band that are used exclusively for fixed, point-to-point operations
may employ transmitting antennas with directional gain greater than 6dBi provided the maximum peak output
power of the intentional radiator is reduced by 1dB for every 3dB that the directional gain of the antenna

exceeds 6dBi.

ANTENNA CONNECTED CONSTRUCTION

The EUT is an Integral antenna that no antenna other than furnished by the responsible party shall be used with
the device, and the best case gain of the antenna is 2.0dBi, therefore, the antenna is considered to meet the

requirement.
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14. Test Equipment List

Item Equipment Manufacturer Model No. Serial No. Last Cal. In?e?\ll.al
1. Test Receiver Rohde & Schwarz ESCI7 100837 Mar. 13, 2022 1 Year
2. Antenna Schwarzbeck VULB9162 9162-010 Mar. 23, 2022 2 Year
3. |Spectrum Analyzer| Rohde & Schwarz FSU26 200409/026 | Mar. 13, 2022 1 Year
4. | Spectrum Analyzer Keysight N9020A MY54200831 | Mar. 13, 2022 1 Year
5. |Spectrum Analyzer| Rohde & Schwarz FSV40 101094 Mar. 13, 2022 1 Year
6. Horn Antenna Schwarzbeck BBHA9170 9170-172 Mar. 23, 2022 2 Year
7. Power Sensor DARE RPR3006W 15I00(()54£1118NO Mar. 13, 2022 1 Year
8. Horn Antenna COM-Power AH-118 071078 Mar. 23, 2022 2 Year
9. Pre-Amplifier HP HP 8449B 3008A00964 | Mar. 13,2022 | 1 Year
10. Pre-Amplifier HP HP 8447D 1145A00203 | Mar. 13, 2022 1 Year
11. Loop Antenna Schwarzbeck FMzB 1513 1513-272 Mar. 23, 2022 2Year
12. Test Receiver Rohde & Schwarz ESCI 101152 Mar. 13, 2022 1 Year
13. L..S.N Rohde & Schwarz ENV 216 101317 Mar. 13, 2022 1 Year

Compliance
14. | RF Switching Unit Directiolr;CSystems RSU-M2 38311 Mar.13, 2022 1 Year
15, |Temporary antenna TESCOM SS402 N/A N/A N/A
connector

16. Test Software EzZ NE'I'Z(finl N/A N/A N/A

Note: For photographs of EUT and measurement, please refer to appendix in separate documents.

—End---
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