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4 General Information

4.1 General Description of E.U.T.

Product: Home Theater System Sound bar
Model(s): SY68-2.1, SY68-2
Model diff . Only the model name is different.

odel difference: Model SY68-2.1 was tested in this report.
Bluetooth Version: 5.0(not support BLE)
Hardware Version: V1.0
Software Version: V1.0

4.2 Details of E.U.T.

Operation Frequency: 2402~2480MHz

Max. RF output power: 1.85dBm

Type of Modulation: GFSK, m/4DQPSK, 8DPSK
Antenna installation: PCB printed antenna
Antenna Gain: 2.91dBi

Note:

#: The antenna gain is provided by the applicant, and the applicant should be responsible for its
authenticity, WALTEK lab has not verified the authenticity of its information.

Ratings: 100-240V ~ 50/60Hz 2A

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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4.3 Channel List
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
0 2402 1 2403 2 2404 3 2405
4 2406 5 2407 6 2408 7 2409
8 2410 9 2411 10 2412 11 2413
12 2414 13 2415 14 2416 15 2417
16 2418 17 2419 18 2420 19 2421
20 2422 21 2423 22 2424 23 2425
24 2426 25 2427 26 2428 27 2429
28 2430 29 2431 30 2432 31 2433
32 2434 33 2435 34 2436 35 2437
36 2438 37 2439 38 2440 39 2441
40 2442 41 2443 42 2444 43 2445
44 2446 45 2447 46 2448 47 2449
48 2450 49 2451 50 2452 51 2453
52 2454 53 2455 54 2456 55 2457
56 2458 57 2459 58 2460 59 2461
60 2462 61 2463 62 2464 63 2465
64 2466 65 2467 66 2468 67 2469
68 2470 69 2471 70 2472 71 2473
72 2474 73 2475 74 2476 75 2477
76 2478 77 2479 78 2480 - -

44 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by

performing full tests; the worst data were recorded and reported.

Test mode

Low channel

Middle channel

High channel

Transmitting

2402MHz

2441MHz

2480MHz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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4.5 Test Facility

The test facility has a test site registered with the following organizations:

ISED CAB identifier: CN0013. Test Firm Registration No.: 7760A.

Waltek Testing Group Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2016.

FCC Designation No.: CN1201. Test Firm Registration No.: 523476.

Waltek Testing Group Co., Ltd. EMC Laboratory “has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration number 523476, September 10, 2019.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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5 Test Summary

Test Items Test Requirement Result
15.205(a)
Radiated Spurious Emissions 15.209 PASS
15.247(d)
Conducted Spurious emissions 15.247(d) PASS
15.247(d)
Band edge PASS
15.205(a)
Conducted Emission 15.207 PASS
20 dB Bandwidth and 99% Bandwidth 15.247(a)(1) PASS
Maximum Peak Output Power 15.247(b)(1) PASS
Frequency Separation 15.247(a)(1) PASS
Number of Hopping Frequency 15.247(a)(1)(iii) PASS
Dwell time 15.247(a)(1)(iii) PASS
Antenna Requirement 15.203 Complies
Maximum Permissible Exposure
, 1.1307(b)(1) PASS
(Exposure of Humans to RF Fields)

Waltek Testing Group Co., Ltd.
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6 Equipment Used during Test
6.1 Equipments List
. . Last Cal. | Calibration
Item Equipment Manufacturer Model No. Serial No. Date Due Date
Conducted Emissions 1#
1 | EMI Test Receiver R&S ESCI 100947 2023-07-27 | 2024-07-26
2 LISN R&S ENV216 100115 2023-07-27 | 2024-07-26
3 Cable Top TYPE16(3.5M) - 2023-07-27 | 2024-07-26
3m Semi-anechoic Chamber for Radiation Emissions 1#
1 Spectrum Analyzer R&S FSP30 100091 2023-04-24 | 2024-04-23
2 Amplifier Agilent 8447D 2944A10178 | 2023-07-27 | 2024-07-26
3 | Trrog Broadband | scLwARZBECK | VULB9163 336 2023-08-07 | 2024-08-06
4 Coaxial Cable Top TYPE16(13M) - 2023-04-24 | 2024-04-23
5 | Broadband Hom | scHWARZBECK | BBHA 9120D 667 2023-02-02 | 2024-02-01
6 Broag;ﬁ:gga'*om SCHWARZBECK | BBHA 9170 335 2023-07-27 | 2024-07-26
7 Broadband COMPLIANCE | PAP-1G18 2004 2023-08-08 | 2024-08-07
Preamplifier
8 | Coaxial Cable Top 22O . 2023-02-02 | 2024-02-01
9 | Microwave Amplifier [SCHWARZBECK BBV 9721 100472 2023-07-27 | 2024-07-26
. ZT40-2.92J-
10 Coaxial Cable Top 2922 OM 17100919 | 2023-04-24 | 2024-04-23
3m Semi-anechoic Chamber for Radiation Emissions 2#
1 Test Receiver R&S ESCI 101296 2023-04-24 | 2024-04-23
g | TMog Broadband | scHwARZBECK | VULB9160 | 9160-3325 | 2023-11-04 | 2024-11-03
3 | Active Loop Antenna Com-Power AL-130R 10160007 2023-05-07 | 2024-05-06
4 Amplifier ANRITSU MH648A M43381 2023-04-24 | 2024-04-23
5 Cable HUBER+SUHNER CBL2 525178 2023-04-24 | 2024-04-23
RF Conducting
1 Spectrum Analyzer R&S FSP40 100501 2023-07-27 | 2024-07-26
2 | Spectrum Analyzer Agilent N9020A MY49100060 | 2023-07-27 | 2024-07-26

Test Software:

Test Item

Software name

Software version

Conduction disturbance
Radiated Emission(3m)

EZ-EMC

EZ-EMC(RA-03A1-1)

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6.2 Description of Support Units

Page 10 of 72

Equipment

Manufacturer Model No. Series No.

/

/

/ /

6.3 Measurement Uncertainty

Parameter

Uncertainty

Conducted Emission

+ 3.64 dB(AC mains 150KHz~30MHz)

Radiated Spurious Emissions

+ 5.08 dB (Bilog antenna 30M~1000MHz)

1 4.99 dB (Horn antenna 1000M~25000MHZz)

Radio Frequency

+1x10"Hz

RF Power

+0.42 dB

Dwell time

1.0%

Conducted Spurious Emissions

+ 2.76 dB (9kHz~26500MHZz)

Confidence interval: 95%. Confidence factor:k=2

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7 Conducted Emission

Test Requirement: FCC 47CFR Part 15 Section 15.207

Test Method: ANSI C63.10:2013

Test Result: PASS

Frequency Range: 150kHz to 30MHz

_— Limit (dBuV)
Limit: Frequency (MHz) Quasi-peak Average
0.15t0 0.5 66 to 56* 56 to 46

0.5t05 56 46
5to 30 60 50

7.1 E.U.T. Operation

Operating Environment:

Temperature: 22.8°C
Humidity: 52.6 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation:

The test was performed in Transmitting mode, the worst test data were shown in the report.

7.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.10: 2013.

Receiver — PC System

A
0.8m
1 \
1
:50Q Terminator =

7.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.4 Conducted Emission Test Result

Remark: only the worst data (GFSK modulation Low channel mode) were reported

Live line:

70

60

al

40

30

20

10

an.

1} dBuv

peak

AV

nn : :
0150 05 30.0 MHz
o | | aaa? | o’ | i |t [ oo | e
1 0.1620| 49495 10.92 60.87 65.36 | 4.49 QP
2 0.1620| 3083 10.92 41.85 5536 [-13.51] AVG
3 01780 4772 10.93 58.65 B4.57 | -5.92 QP
4 0.1780| 27.89 10.93 38.82 B4 57 [-15.75] AVG
5 0.2300| 3959 10.94 50.53 6245 [-11.92| QP
6 0.2300| 2268 10.94 33.62 5245 [-18.83| AVG
T 0.3460| 28.62 10.97 39.59 59.06 [-1947| QP
8 0.3460| 17.97 10.97 28.94 49.06 | -2012| AVG
9 6.2180| 3146 11.32 4278 60.00 [-17.22] QP
10 6.2180| 17.57 11.32 28.89 50.00 [-21.11| AVG
11 23.9060( 3986 12.82 52 68 60.00 | -7.32 QP
12 23.9060( 2911 12.82 41.93 50.00 | -8.07 | AVG

Waltek Testing Group Co., Ltd.
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Neutral line:

Page 13 of 72

70

60

a0

40

30

20

10

dBuvf

Limit:

0.0 H H
0150 0.5 300 MHz
Vo | ey | s | e | e | shuy Juaoee | s
1 0.1500| 49.07 10.95 60.02 6599 | -5.897 QP
2 0.1500| 29.29 10.95 40.24 5599 | 1575 AVG
3 0.1980| 4145 10.96 52.41 63.69 [-11.28| QP
4 0.1980| 23.61 10.96 3457 5369 | -1912| AVG
5 0.5260| 25.69 11.00 36.69 56.00 | -19.31 QP
6 0.5260| 17.53 11.00 28.53 46.00 | 1747 AVG
7 6.1380| 30.99 11.32 42 31 60.00 | -17.689| QP
8 6.1380| 17.74 11.32 29.06 50.00 | -20.94| AVG
9 21.3180] 31.11 12.06 4317 60.00 | -16.83] QP
10 21.3180] 15498 12.06 28.04 50.00 | -21.96| AVG
11 24 6020 39.07 13.07 5214 60.00 | -7.86 QP
12 24 6020 27.40 13.07 40.47 5000 | -9.53 | AVG

Waltek Testing Group Co., Ltd.
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8.1

Page 14 of 72

Radiated Spurious Emissions

Test Requirement:

Test Method:

FCC 47CFR Part 15 Section 15.205 &15.209 & 15.247
ANSI C63.10: 2013

Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uV/m Distance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*0 =) 4 g
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log®**°FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20l0g""*”
88 ~ 216 150 3 150 20log""*”
216 ~ 960 200 3 200 20log*®?
Above 960 500 3 500 20l0g"®®?
EUT Operation
Operating Environment:
Temperature: 23.5°C
Humidity: 51.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation:

The test was performed in Transmitting mode, the worst test data were shown in the report.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10: 2013.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

D pectrum AMP ombining
|_sysiem_| Networ

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°
_)|
) Turn Table

tem Analyzer Network

o
0]
S R

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

)

[ bore-sight antenna

g
D N

1 1
_I__

System Analyzer Network

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth............coovvviiiiiiiiiiiiiiiiiiiiiiiinnne 10kHz
Video Bandwidth............ccccoevvveviiiiieiiieieien, 10kHz
Resolution Bandwidth..........ccccccceeeeeiiiinnnn. 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
[T (=Tex (o] SO PK
Resolution Bandwidth...........cccccoooivirinnnnnnn... 100kHz
Video Bandwidth............cccccoevvvvviviiieiiiiieien, 300kHz
Above 1GHz
Sweep Speed ..o Auto
DeteCtor ..o, PK
Resolution Bandwidth.................coooooennnnnn.l. 1MHz
Video Bandwidth............cccccoevvveviviiiiiiiiieiees 3MHz
DeteCtor.....oeeiieeee e, Ave.
Resolution Bandwidth..................coooovnnenneil. 1MHz
Video Bandwidth............cccccevvveviiiiiiiiiiieiees 10Hz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8.4

8.5

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m for

above 1GHz.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions. The spectrum was investigated from the lowest radio frequency signal
generated in the device, without going below 9 kHz, up to the tenth harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse

radiation emission was get at the Z position. So the data shown was the Z position only.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit
for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8.6 Summary of Test Results
Test Frequency: 9KHz~30MHz

Page 18 of 72

The measurements were more than 20 dB below the limit and not reported.

Test Frequency: 30MHz ~ 8GHz

Remark: only the worst data (GFSK modulation mode) were reported.

Frequency Recelver Detector ;L;rlr; AT Corrected | Corrected Limit Margin
Reading Angle | Height | Polar Factor Amplitude
(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBpuV/m) | (dB)
GFSK Low Channel

258.88 41.06 QP 86 1.9 H -13.22 27.84 46.00 -18.16
258.88 43.65 QP 66 1.7 \Y -13.22 30.43 46.00 -15.57
4804.00 51.37 PK 189 1.5 \ -1.06 50.31 74.00 -23.69
4804.00 40.49 Ave 189 1.5 \ -1.06 39.43 54.00 -14.57
7206.00 52.03 PK 155 1.5 H 1.32 53.35 74.00 -20.65
7206.00 41.31 Ave 155 1.5 H 1.32 42.63 54.00 -11.37
2330.88 45.98 PK 281 1.9 \ -13.26 32.72 74.00 -41.28
2330.88 38.35 Ave 281 1.9 \ -13.26 25.09 54.00 -28.91
2371.09 44.28 PK 113 1.6 H -13.02 31.26 74.00 -42.74
2371.09 38.68 Ave 113 1.6 H -13.02 25.66 54.00 -28.34
2496.66 43.50 PK 296 1.1 \Y -13.20 30.30 74.00 -43.70
2496.66 38.19 Ave 296 1.1 \ -13.20 24.99 54.00 -29.01

Waltek Testing Group Co., Ltd.
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Frequency Recelver Detector ;l:)::: A Corected | Corrected Limit Margin
Reading Angle Height | Polar Factor Amplitude
(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK Middle Channel
258.88 40.64 QP 196 1.9 H -13.22 27.42 46.00 -18.58
258.88 42.43 QP 8 1.1 Vv -13.22 29.21 46.00 -16.79
4882.00 50.00 PK 182 1.8 \ -0.62 49.38 74.00 -24.62
4882.00 39.16 Ave 182 1.8 \Y, -0.62 38.54 54.00 -15.46
7323.00 51.71 PK 347 1.8 H 2.21 53.92 74.00 -20.08
7323.00 40.53 Ave 347 1.8 H 2.21 42.74 54.00 -11.26
2316.75 45.76 PK 270 1.4 \ -13.19 32.57 74.00 -41.43
2316.75 38.20 Ave 270 14 \Y -13.19 25.01 54.00 -28.99
2380.80 44.16 PK 149 1.8 H -13.14 31.02 74.00 -42.98
2380.80 38.28 Ave 149 1.8 H -13.14 25.14 54.00 -28.86
2487.44 43.45 PK 135 1.9 \Y -13.08 30.37 74.00 -43.63
2487.44 38.04 Ave 135 1.9 \ -13.08 24.96 54.00 -29.04
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Frequency Recelver Detector ;L;rlr; A Corrected | Corrected Limit Margin
Reading Angle | Height | Polar Factor Amplitude
(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBpV/m) | (dB)
GFSK High Channel

258.88 39.61 QP 11 1.4 H -13.22 26.39 46.00 -19.61
258.88 41.97 QP 25 1.3 \ -13.22 28.75 46.00 -17.25
4960.00 48.92 PK 298 1.2 \Y, -0.24 48.68 74.00 -25.32
4960.00 37.98 Ave 298 1.2 \ -0.24 37.74 54.00 -16.26
7440.00 50.61 PK 117 1.1 H 2.84 53.45 74.00 -20.55
7440.00 39.48 Ave 117 1.1 H 2.84 42.32 54.00 -11.68
2346.30 45.16 PK 65 1.2 \Y, -13.19 31.97 74.00 -42.03
2346.30 36.78 Ave 65 1.2 \Y -13.19 23.59 54.00 -30.41
2388.38 44.38 PK 306 1.5 H -13.14 31.24 74.00 -42.76
2388.38 36.97 Ave 306 1.5 H -13.14 23.83 54.00 -30.17
2494 .94 43.16 PK 81 1.8 \Y, -13.08 30.08 74.00 -43.92
2494.94 36.95 Ave 81 1.8 \Y -13.08 23.87 54.00 -30.13

Test Frequency: 8GHz~25GHz

The measurements were more than 20 dB below the limit and not recorded
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9.1

Conducted Spurious Emissions

Test Requirement: FCC 47CFR Part 15 Section 15.247

Test Method: ANSI| C63.10: 2013
Test Result: PASS
Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;
2. Set the spectrum analyzer:
Blow 30MHz:
RBW = 100kHz, VBW = 300kHz, Sweep = auto
Detector function = peak, Trace = max hold
Above 30MHz:
RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold
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9.2 Test Result

Page 22 of 72

GFSK Low channel
150kHz to 30MHz

Agilent Spectrum Analyzer - Swept SA
s N o — = pEE: . — p—
Avg Type: Log-Pwr TRACE 2 s
Start Freq 9,000 khiz ) Trig:FreeRun Avg|Hold>100/100 Marker 1 150.000000 kHz ) AvaiTypeiliogEay
de o ig: gl PNO: Fast < Tri Avg|Hold:>10/10
#Atten: 30 dB PNO: Fast G T Fres B
Ref Offset 05 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

Mthirna |

Stop 150.00 kHz
Sweep (FFT) ~30.00 ms (1001 pts)

Start 9.00 kHz
#VBW 300 Hz

Start 150 kHz
#VBW 30 kHz
[lgsTATUs 1 AC coupled: Accy unspecd < 10MHz

Ref 20.50 dBm

NM
ot .
e '~r~erwwa\WMﬂme.mmmMMwJ.uLleunm'f‘mwTul»MWMW
Stop 30.00 MHz
Sweep 285.3 ms (1001 pts)

1GHz to 25GHz

#Res BW 100 Hz
- [gsmws 1 AC coupled: Accy unspec'd < 10MHz

30MHz to 1GHz

Agilent Spectrum Analyzer - Swept SA
i RL RE[50@ _AC LSE| NALIGN OFF 10:26:06 AMNov 16,2023
Marker 1 44.550000000 MHz ) Avg Type: Log-Pwr
PNO: Fast GO TrigiFreeRun Avg|Hold>10/10
IFGain:Low #Atten: 30 dB
Mkr1 44.55 MHz
-54.342 dBm

Ref Offset 0.5 dB
Ref 20.50 dBm

mﬂfh....,wm ».‘-’—\"WMHU‘IAWJ ﬁmww.v»www\‘mw»mw.m.,}»m‘-‘n"ﬂwn'wa.».v»mm

Fundamental

A R G AC
Marker 2 22.432000000000 GHz i
PNO:Fast GO Trig:FreeRun

ANALIGN OFF
Avg Type: Log-Pwr
AvglHold:>10/10

it spectrum Analyzer - Swept SA
SENSE:PULE]

IFGain:Low #Atten: 30 dB
Mkr2 22.432 GHz
-47.441 dBm

Ref Offset 0.5 dB
Ref 20.50 dBm

2
et _‘W.MWW

i 5yt et s U PRPVIORP RS
Stop 25.00 GHz
Sweep 2.294 s (1001 pts))

Start 1.00 GHz
H#Res BW 100 kHz #VBW 300 kHz
¥ FUNCTION | FUNCTION WIDTH FUNCTION VALUE B

WKR_MODE TAC SCL X
2.392 GHz 2882dBm| |
22432GHz[  47adtdBm|[ [
e

Start 30.0 MHz Stop 1.0000 GHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts) e e
e s = Tosrmos
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GFSK Middle channel
9kHz to 150kHz 150kHz to 30MHz

Agilent Spectrum Analyzer - Swept SA -
= - e — Agilent Spectrum Analyzer - Swept SA
‘ R Rf NALIGN OFF

Lo AnG
T TS
X Avg Type: Log-Pur TRace C
Marker 1 9.846000 kHz n Trig: Free Run AvglHold>10/10 Marker 1 150.000000 kHz § Avg Type: Log-Pwr
L PNOTFast o Trig:Free Run AvglHold:>10/10
IFGain:Low #Atten: 30 dB

Ref Offset0.5 dB ;
| Ref Offset 0.5 dB
Ref 20.50 dBm v Ref 20.50 dBm

Pty

i h
i Ao i “""'d\wmwmmw

PRIl s, A st o U et st At

Stop 150.00 kHz iR T e A e
Stop 30.00 MHz,
#VBW 300 Hz Sweep (FFT) ~23.07 ms (1001 pts) SVBW 30 kHz Sweep 285.3 o (1001 pts)

AC coupled: Accy unspec'd < 10MHz— y STATUS 1 AC coupled: Accy unspec'd < 10MHz |

30MHz to 1GHz Fundamental 1GHz to 25GHz

Agilet Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA.
i RL R Jsog acl s A ALIGH OFF 10:34:04 AMNov 16, 2023
Marker 1 813.760000000 MHz Avg Type: Log-Pwr s
PNO: Fast GO Trig: Free Run AvglHold:>10/10
: #Atten: 30 dB

| OFF 10:35:19 AMNov 16, 2023
TRACE

o R\ RE 500 AC E
Marker 2 24.952000000000 GHz . Avg Type: Log-Pwr
PNO: Fast i AvglHold:>10/10

MKr2 24.952 GHz

Ref Offset0.6 dB o Ref Offset 0.5 dB
Ref 20.50 dBm - 0 iy, _Ref 20.50 dBm -46.626 dBm

e
USSR RIRECSRSITE S
AT r st s g e bt e At

Start 1.00 GHz Stop 25.00 GHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 2.294 s (1001 pts)

MKR_MODE TRC SCL X FUNCTION | FUNCTION WIDTH FUNCTION VALUE -

v
'Y [N 1] 2,440 GHz 2057 dBm
| N | | 24962GHz[ 46626dBm| | ]

J‘,MpMJJhJ\AMJJW-W'MlLva’W‘I“M‘M’”\‘M‘rWW;MNMWNL‘M#MWMMWM‘WWMMW‘W

Stop 1.0000 GHz
#VBW 300 kHz Sweep 92.73 ms (1001 pts)|

Tors
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GFSK High channel

9kHz to 150kHz

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pur
Avg|Hold>10/10

i RL
Marker 1 9.987000 kHz

Trig: Free Run
AL

Ref Offset 0.5 dB
Ref 20.50 dBm

o,
iWMW’M"‘IW;\MJ‘mM,JJﬂ-Vﬂu,‘ M,LMWVNJ*MJL.MWWJ‘"MMM

Stop 150.00 kHz
Sweep (FFT) ~23.07 ms (1001 pts)

AC coupled: Accy unspec'd < 10MH

#VBW 300 Hz

30MHz to 1GHz

Agilent Spectrum Analyzer - Swept SA.

o RL R TS0 _ac ] E A\ALIGN OFF

Marker 1 813.760000000 MHz Avg Type: Log-Pwr
PNO: Fast GO Trig: Free Run AvglHold:>10/10

: #Atten: 30 dB

10;37:51 AMNov 16,2023
TRACI

Ref Offset0.5 dB
Ref 20.50 dBm

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)|

150kHz to 30MHz

Agilent Spectrum Analyzer - Swept SA
R RE 509 AC
Marker 1 150.000000 kHz

NALIGN OFF
wg Type: Log-Pwr
PNO:Fast GO Trig:Free Run AvglHold:>10/10

IFGain:Low #Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

MW'MW,‘WWMW’w-wUw-i\www'ﬂkwﬂw\fﬂﬂm#'mMML.\anwanuLM‘.vawm

Stop 30.00 MHz|
Sweep 285.3 ms (1001 pts)

STATUS 1 AC coupled: Accy unspecd < 10MHz |

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz

Fundamental

1GHz to 25GHz

i OFF 10:39:54 AMNov 16,2023
vg Type: Log-Pur TRACE
AvglHold:>10/10

Agiient Spectrum Analyzer - Swept SA
Jod \* R 1509 AC
Stait Freq 1.000000000 GHz

MKr2 23.680 GHZ
Ref Offset 0.5 dB
Ref 20.50 dBm -46.930 dBm

2

b AT
e
B e

Lot rmn s et i

Start 1.00 GHz
H#Res BW 100 kHz
MKR_MODE TRC SCL X

v
[10f] 2440 GHz -1.985 dBm
[ 23680GHz| 46930dBm[ [ ]

Stop 25.00 GHz
Sweep 2.294 s (1001 pts)|

FUNCTION VALUE ~

#VBW 300 kHz

FUNCTION | FUNCTION WIDTH

Tors
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/4ADQPSK Low channel

9kHz to 150kHz

Agilent Spectrum Analyzer - Swept SA

3 A i 10:43:24 AMNo 16,2023
Avg Type: Log-Pwr n
Avg|Hold>10/10

i RL
Marker 1 9.987000 kHz

Trig: Free Run
AL

Ref Offset 0.5 dB
Ref 20.50 dBm

i,
iy
N
t mwvm.ﬁwmw‘w
MMA""’”"‘JA«W»‘L}\MM.N%JM..MIFWWI\VW -~
§ VIl

Stop 150.00 kHz

#VBW 300 Hz Sweep (FFT) ~23.07 ms (1001 pts)

— [gsms 1 AC coupled: Accy unspecd < 10MHz

150kHz to 30MHz

Agilent Spectrum Analyzer - Swept SA
R RE 509 AC
Marker 1 150.000000 kHz

NALIGN OFF
wg Type: Log-Pwr
PNO:Fast GO Trig:Free Run AvglHold:>10/10

IFGain:Low #Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

o8 Mo e s b bl o

Stop 30.00 MHz|
Sweep 285.3 ms (1001 pts)

STATUS 1 AC coupled: Accy unspecd < 10MHz |

#VBW 30 kHz

30MHz to 1GHz

A\ ALIGN OFF
Avg Type: Log-Pur
Trig: Free Run Avg|Hold>10/10
#Atten: 30 dB

Agilent Spectrum Analyzer - Swept SA
T N T T 10:47:11 AMNov 16,2023
Marker 1 43.580000000 MHz TRACE

PNO: Fast G
Ref Offset0.5 dB
Ref 20.50 dBm

Mwm%mw»mumm

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)|

Fundamental

1GHz to 25GHz

Agilent Spectrum Analyzer - Swept SA

Jou =\ R Isoa ac i OFF 105542 ANov 16,2023

Marker 1 2.392000000000 GHz wg Type: Log-Pwr e
AvglHold:>10/10

MKr1 2.392 GHZ
Ref Offset 0.5 dB
Ref 20.50 dBm -4.419 dBm

A2

it P
s A A NSy
| e »\M.,\MM.LAM«wwn»‘xM;w«»-_.,.hwn,)‘f"'

Start 1.00 GHz
H#Res BW 100 kHz
KR MODE TRC SCL X

v
[10f] 2.392 GHz 4419 dBm
[ 23248GHz[ 46491dBm[ [ ]

Stop 25.00 GHz
Sweep 2.294 s (1001 pts)|

FUNCTION VALUE ~

#VBW 300 kHz

FUNCTION | FUNCTION WIDTH

=3 Tors
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m/4DQPSK Middle channel
150kHz to 30MHz

NALIGN OFF
Avg Type: Log-Pwr
AvglHold:>10/10

Agilent Spectrum Analyzer - Swept SA
i
Trig: Free Run

9kHz to 150kHz
s e o TS
Marker 1 150.000000 kHz .
Founiow * #Atten: 30 dB

IFGain:Low

Swept SA
A St E: AALIGH
Avg Type: Log-Pur
Trig: Free Run Avg|Hold>10/10
AL

Ref Offset 0.5 dB.

Agilent Spectrum Analyzer
Ref 20.50 dBm

i RL i
Marker 1 9.846000 kHz

Ref Offset 0.5 dB
Ref 20.50 dBm

o,
L NETTORT
L AR A Mo, ""'MMM\M‘*\M"WMMWWM
Pty
W\A.WMMMNMW‘W&Mm%»wl’m\mnMMA.IMM,J;\WM'WN\W"WMA\mwAMJWMW,M‘NWr-uw;l‘n.wwl
Stop 30.00 MHz|
Sweep 285.3 ms (1001 pts)

#VBW 30 kHz
STATUS { AC coupled: Accy unspecd < 10MHz

1GHz to 25GHz

1 OFF

Start 150 kHz
#Res BW 10 kHz

m

Stop 150.00 kHz
Sweep (FFT) ~30.00 ms (1001 pts)
AC coupled: Accy unspecd < 10MHz

Fundamental
‘Azilent Spectrum Analyzer - Swept SA
10:47:31 AMNov 16, 2023 Joxi\ R C RE 509 AC 5
W Start Freq 1.000000000 GHz )
PNO: F- Hl
# 30 dB
Mkr2 23.968 GHz|
-47.016 dBm

11:01:48 AMNov 16,2023
TRACE

vg Type: Log-Pur
AvglHold:>10/10

! #VBW 300 Hz
T g
30MHz to 1GHz
A\ ALIGN OFF
Avg Type: Log-Pwr
Avg|Hold:> 10110

Ref Offset 0.5 dB
Ref 20.50 dBm

Agilent Spectrum Analyzer - Swept SA.
Free Run

i RL RE 509 AC
Marker 1 43.580000000 MHz
PNO: Fast GO T"i
:Low #Aten: 30 dB

Ref Offset 0.6 dB
Ref 20.50 dBm
,‘,.W-wm..mn,v\—

Stop 25.00 GHz
Sweep 2.294 s (1001 pts)|

S
.»W\_-m.l«»luam;_quu.,.»\».v« Rt Ao H et

o

#VBW 300 kHz
FUNCTION VALUE

FUNCTION | FUNCTION WIDTH

Start 1.00 GHz
H#Res BW 100 kHz

WKR_HODE TAC SCL X v
| N [1[f] 2440 GHz 3332 dBm
| N 23968 GHz 47016dBm| [ ]

‘1
e MWWMNMMJLWMMJ‘M&J U‘-'MMMWN.,.(JDMWmem‘ww%w'www‘b«w
Tysmars

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)|
=3

#VBW 300 kHz
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9kHz to 150kHz

Agilent Spectrum Analyzer - Swept SA

i RL
Marker 1 9.423000 kHz )
Trig: Free Run
A

Ref Offset 0.5 dB
Ref 20.50 dBm

M’"M..

Wit
o,

#VBW 300 Hz

AC coupled: Accy unspec'd < 10MHz
" EHESOE LM

Avg Type: Log-Pur
Avg|Hold>10/10

mwwwmmwwwmwm,m‘ sty

Page 27 of 72

/4DQPSK High channel

10:43:49 AMNov 16,2023
1

o
& T

Stop 150.00 kHz
Sweep (FFT) ~50.00 ms (1001 pts)

30MHz to 1GHz

Agilent Spectrum Analyzer - Swept SA.
i R L T S A\ ALIGN OFF
Marker 1 826.370000000 MHz Avg
PNO:Fast GO Trig: Free Run

! #Atten: 30 dB

Ref Offset0.5 dB
Ref 20.50 dBm

el

#VBW 300 kHz

Type: Log-Pwr
AvglHold:>10110

Fundamental

10:48:21 AMNov 16,2023
TRACI

Mkr1 826.37 MHz|
-53.360 dBm|

.1

A,JL,‘MMJ‘:WWMMJJM,NAU{MMW‘M‘WMAMAWJW)MMWWN"M'W‘M‘"

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)|

150kHz to 30MHz

NALIGN OFF
wg Type: Log-Pwr
AvglHold:>10/10

Agilent Spectrum Analyzer - Swept SA
R [

- [S00 AC
Marker 1 150.000000 kHz )
Trig: Free Run

PNO: Fast G
*  gagen:30 4B

IFGain:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

e 0l ol bt scdlent s s A b

Stop 30.00 MHz|
Sweep 285.3 ms (1001 pts)

STATUS 1 AC coupled: Accy unspecd < 10MHz |

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz

1GHz to 25GHz

i OFF 11:02:41 AMNov 16,2023
vg Type: Log-Pur TRACE
AvglHold:>10/10

Agiler.t Spectrum Analyzer - Swept SA
Jod =1\ R 1509 AC
Start Freg 1.000000000 GHz

Mkr2 23.776 GHz

Ref Offset 0.6 dB -47.256 dBm

Ref 20.50 dBm

e

e~
T PNV RIS i -

Stop 25.00 GHz
Sweep 2.294 s (1001 pts)|

FUNCTION VALUE ~

Start 1.00 GHz
H#Res BW 100 kHz
MKR_MODE TRC SCL X

v
[10f] 2488 GHz 4117 dBm
[ 23776GHz[ 47266dBm[ [ ]

#VBW 300 kHz

FUNCTION | FUNCTION WIDTH

Tors
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8DPSK Low channel

9kHz to 150kHz

Agilent Spectrum Analyzer - Swept SA

3 A i 10:44:29 AMNov 16,2023
Avg Type: Log-Pwr n
Avg|Hold>10/10

i RL
Marker 1 9.141000 kHz

Trig: Free Run
AL

Ref Offset 0.5 dB
Ref 20.50 dBm

At i
A, it
oSt s by (-

Stop 150.00 kHz
Sweep (FFT) ~150.0 ms (1001 pts)

AC coupled: Accy unspec'd < 10MHz

#VBW 300 Hz

150kHz to 30MHz

Agilent Spectrum Analyzer - Swept SA
R RE 509 AC
Marker 1 150.000000 kHz

NALIGN OFF
wg Type: Log-Pwr
PNO:Fast GO Trig:Free Run AvglHold:>10/10

IFGain:Low #Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

Stop 30.00 MHz|
Sweep 285.3 ms (1001 pts)

STATUS 1 AC coupled: Accy unspecd < 10MHz |

#VBW 30 kHz

30MHz to 1GHz

A\ALIGN OFF
Avg Type: Log-Pwr
Avg|Hold>10/10

Agilent Spectrum Analyzer - Swept SA.
P 10:48:53 AMNov 16, 2023
TRAC

Free Run

T T
Marker 1 43.580000000 MHz "
EHD #Atten: 30 dB

:Fast GO

Ref Offset0.5 dB
Ref 20.50 dBm

mwdmwmmmmm.«m«mmwwmm pethlus B A

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)|

Fundamental

1GHz to 25GHz

Agilent Spectrum Analyzer - Swept SA
I\ R L R

F 500 AC
Start Freq 1.000000000 GHz

i OFF 10:57:25 AMNov 16, 2023
vg Type: Log-Pur TRACE
AvglHold:>10/10

MKr1 2.392 GHZ
Ref Offset 0.5 dB
Ref 20.50 dBm -3.545 dBm|

Lt escat it st bt tmstin o PUDTPUORIROR P e

Start 1.00 GHz
H#Res BW 100 kHz
KR MODE TRC SCL X

v
[10f] 2.392 GHz 3545 dBm
[ 23992GHz[ 46561dBm[ [ ]

) Stop 25.00 GHz,
Sweep 2.294 s (1001 pts)|

FUNCTION VALUE ~

#VBW 300 kHz

FUNCTION | FUNCTION WIDTH

=3 Tors
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8DPSK Middle channel

9kHz to 150kHz

Agilent Spectrum Analyzer - Swept SA

3 A i 10:44:17 AMNo 16,2023
Avg Type: Log-Pwr n
Avg|Hold>10/10

i RL
Marker 1 9.987000 kHz

Trig: Free Run
AL

Ref Offset 0.5 dB
Ref 20.50 dBm

v“tl"'m-’ln”'wv'trw, \
w«w»,www‘mwMﬂmlwlv-mw-\ww““'”’M'Lrﬁw-awwva

Stop 150.00 kHz

#VBW 300 Hz Sweep (FFT) ~100.0 ms (1001 pts)

— [gsms 1 AC coupled: Accy unspecd < 10MHz

150kHz to 30MHz

Agilent Spectrum Analyzer - Swept SA
R RE 509 AC
Marker 1 150.000000 kHz

NALIGN OFF
wg Type: Log-Pwr
PNO:Fast GO Trig:Free Run AvglHold:>10/10

IFGain:Low #Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

g
ol
M‘"““"\"“"t‘“W‘JW‘W’\'NMhWVWW«NMMW,‘M«nwmmmm.l;mUM,JLMWJMMww:*‘\&r‘q\nmmmbwmm,w(h

'Start 150 kHz Stop 30.00 MHz|
#Res BW 10 kHz #VBW 30 kHz Sweep 285.3 ms (1001 pts)

use " [gsmws 1 AC coupled: Accy unspecd < 10MHz

30MHz to 1GHz

A\ ALIGN OFF
Avg Type: Log-Pur
Trig: Free Run Avg|Hold>10/10
#Atten: 30 dB

Agilent Spectrum Analyzer - Swept SA
T N T T 10:49:20 AMNov 16,2023
Marker 1 43.580000000 MHz TRACE

PNO: Fast G
Ref Offset0.5 dB
Ref 20.50 dBm

wum,'M%MWMWMWMM»M»MMMWWW

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)|

Fundamental

1GHz to 25GHz

Agilent Spectrum Analyzer - Swept SA
ATE R

F 500 AC
Start Freq 1.000000000 GHz

i OFF 10:54:11 AMNov 16,2023
vg Type: Log-Pur TRACE
AvglHold:>10/10

MKr2 23.728 GHZ
Ref Offset 0.5 dB
Ref 20.50 dBm -46.978 dBm

2

SRV S
agrragnier

et thlom, g SR
I S PO S SR A A A ~—~

Start 1.00 GHz
H#Res BW 100 kHz
MKR_MODE TRC SCL X

v
[10f] 2440 GHz -1.686 dBm
[ 23728GHz[ 46978dBm[ [ ]

Stop 25.00 GHz
Sweep 2.294 s (1001 pts)|

FUNCTION VALUE ~

#VBW 300 kHz

FUNCTION | FUNCTION WIDTH

=3 Tors
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8DPSK High channel

9kHz to 150kHz

Agilent Spectrum Analyzer - Swept SA

R i i 10:44:05 AMNov 16,2023
Avg Type: Log-Pwr 1
Avg|Hold>10/10

i RL
Marker 1 9.564000 kHz

Trig: Free Run
AL

Ref Offset 0.5 dB
Ref 20.50 dBm

i T N
A Db g h o
Wbyl hos, doil, AT P R "””Whuwmwwvﬂk

Stop 150.00 kHz

#VBW 300 Hz Sweep (FFT) ~75.00 ms (1001 pts)

— [gsms 1 AC coupled: Accy unspecd < 10MHz

150kHz to 30MHz

Agilent Spectrum Analyzer - Swept SA
R

R

F 500 AC MALIGN OFF
Marker 1 150.000000 kHz

wg Type: Log-Pwr
PNO:Fast GO Trig:Free Run AvglHold:>10/10

IFGain:Low #Atten: 30 dB

Ref Offset 0.5 dB.

Ref 20.50 dBm -25.831 dBm

b Sttt s b

'Start 150 kHz Stop 30.00 MHz|
#Res BW 10 kHz #VBW 30 kHz Sweep 285.3 ms (1001 pts)

s IySTATUS 1 AC coupled: Accy unspecd < 10MHz

AL B TR ORI W TER S

30MHz to 1GHz

A\ ALIGN OFF
Avg Type: Log-Pur
Trig: Free Run Avg|Hold>10/10
#Atten: 30 dB

Agilent Spectrum Analyzer - Swept SA.
I T 10,4945 Ao 16,2023
Marker 1 826.370000000 MHz oA
PNO: Fast G
Mkr1 826.37 MHZ

Ref Offset 0.5 dB -54.989 dBm|

Ref 20.50 dBm

.1

1

T N 8 T AU B A OSSRV N SN T T eT, £ o S o

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)|

Fundamental

1GHz to 25GHz

Agilent Spectrum Analyzer - Swept SA

Joxi \= L RF 509 AC N OFF 10:52:14 AMNov 16, 2023

Marker 2 23.656000000000 GHz vg Type: Log-Pur ace
PNO: Fast Avg|Hold:>10/10

\ Reomsetoses ____________ Mkr223.656 GHg]

Ref Offset 0.5 dB
Ref 20.50 dBm -45.879 dBm

B
b

W«L,J A, ,_,.\\lﬁﬂvw-w«uu.._, I I et

Start 1.00 GHz
H#Res BW 100 kHz
MKR_MODE TRC SCL X

v
[10f] 2488 GHz 0901 dBm
[ 23656GHz| 46879dBm[ [ ]

Stop 25.00 GHz
Sweep 2.294 s (1001 pts)|

FUNCTION VALUE ~

#VBW 300 kHz

FUNCTION | FUNCTION WIDTH

=3 Tors
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10 Band Edge Measurement

Test Requirement:

Test Method:
Test Limit:

Test Mode:
10.1 Test Procedure

Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply
with the radiated emission limits specified in Section 15.209(a) (see
Section 15.205(c)).

ANSI C63.10: 2013

Regulation 15.247 (d),In any 100 kHz bandwidth outside the
frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20
dB below that in the 100 kHz bandwidth within the band that contains
the highest level of the desired power, based on either an RF
conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If
the transmitter complies with the conducted power limits based on
the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits
specified in §15.209(a) (see §15.205(c)).

Transmitting

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold

Waltek Testing Group Co., Ltd.
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10.2 Test Result

®

i

Date:

@

Date:

Page 32 of 72

GFSK Transmitting Band edge-left side

RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -46.33 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.375892000 GHz
20 Offfet 0.% dB Marker| 1 [T
-4af 64 aBm
1 4000000p00 GHz
t-o
D1 -2.3)1 a8
F-10
-20
D2 —22.31 dpm
-30
p-40
X L..Mw
W WMWWWWWW
F-¢60
F-70
Fl

Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz

16.NOV.2023 08:47:57

GFSK Hopping Band edge-left side

RBW 100 kHz [T1 ]
VBW 300 kHz -

Marker 2

4 dBm

Ref 20.5 dBm Att 30 dB SWT 15 ms 2.330196000 GHz
20 Offfet 0.5 dB Marker| 1 [T
-4f7l56 dBm
L, 2l a00000po0 GHz
F DT -1.66 B
F-10
F-20 D2 J21.66 dpn
F-30
F-40
WMWWWWMWW
F-60
F-70
F1

Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz

16.NOV.2023 08:50:23
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GFSK Transmitting Band edge-right side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz - 1B

Ref 20.5 dBm Att 30 dB SWT 5 ms 2.483920000 GHz

20 Offpet 0.5 dB Marker[ 1 [T1
-48}L09 dBm

L, 2l 483500p00 GHz

Fo

|

|

-40

pos0

t-60

F-70

Fl

Start 2.47 GHz 3 MHZ/ Stop 2.5 GHz

Date: 16.NOV.2023 08:52:45

GFSK Hopping Band edge-right side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -45.86 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.491240000 GHz
20 Offfet 0.5 dB Marker| 1 [T1
-46172 dBm
L 48350000 GHz
= |
—\Pﬂ mﬂiﬂ'ﬁﬂv\[ ﬂ
=t T2 P T-TZ afn ‘
-30 \
p-40
\AM i
| o A/JN&JNWUWf‘dV\ﬁruumvxImAM”~Nﬁuﬂu¢ﬂh4¢wﬂAJﬂ~
F-¢60
F-70
Fl
Start 2.47 GHz 3 MHz/ Stop 2.5 GHz

Date: 16.NOV.2023 08:55:04
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m/4DQPSK Transmitting Band edge-left side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -46.68 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.363040000 GHz
20 Offpet 0.5 dB Marker( 1 [T
—431 08 dBm
L 20,.400000D00 GHZ
==
D1 —2.4[7 dB
F-10
20
2 —22.47 dBn
F-30
F-40
5 y)
™ ,,SM,.V\,\ b AR " l A
[-60
-70
F1l
Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz

Date: 16.NOV.2023 08:56:36

m/4DQPSK Hopping Band edge-left side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -45.01 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.317344000 GHz
20 Offfet 0.% dB Marker 1 [T
-4al 94 dBm
F 4000000h00 GHZ
juz = I S
D1 -2.1[7 aB
F-10
F-20
D2 —22.17 dpm
30
40—
2
vy PUPPEVN PRIV PO m,‘mm,Mm,.Ame
F-so
-e0
70
Fl
Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz

Date: 16.NOV.2023 09:04:37
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m/4DQPSK Transmitting Band edge-right side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz

Ref 20.5 dBm Att 30 dB SWT 5 ms

20 Offpet 0.5 dB Marker[ 1 [T1

2l 483500p00 GHz

=8

2 DT —I. 17 B {Mw
10

F-20 —

i
|
|

-40

t-60

F-70

Fl

Start 2.47 GHz 3 MHZ/ Stop 2.5 GHz

Date: 16.NOV.2023 14:29:43

m/4DQPSK Hopping Band edge-right side

® RBW 100 kHz Marker 2 [T1 ]
VEW 300 kHz ~46.07 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.493880000 GHz
20 Offget 0. dB Marker| 1 [T1
-461L79 dBm
Ly 483500000 GHz
=
F-10

20 D2 p1.55 dbn

F-30

i \)kawl\a/v\ APTI WSURD PO SN A

t-s0

t-60

70

Fl

Start 2.47 GHz 3 MHZ/ Stop 2.5 GHz

Date: 16.NOV.2023 09:09:48
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8DPSK Transmitting Band edge-left side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 1 dBm

Ref 20.5 dBm Att 30 dB SWT 15 ms

20 Offpet 0.% dB

-431 87 dBm

2l a00000po0 GHz

=8

; o
D1 -2.2[1 dB:
F-10
20
2 -R2.21 P
30

F-40
2 i
NTRRONET AT VUG SR G NOr YV A IUNTIY RO VN P U

t-60

F-70

Fl

Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz

Date: 16.NOV.2023 09:13:44

8DPSK Hopping Band edge-left side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -45.73 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.355900000 GHz
20 Offget 0. dB Marker| 1 [T]
—441 92 dBm
1 4000000p00 GHz
juz = I S
D1 -2.0/1 dBm
F-10
-20
D2 22.01 dpn
-30
p-40
WMWWMW ABAHAAM LAY
F-50
F-¢60
F-70
Fl
Start 2.31 GHz 10.2 MHz/ Stop 2.412 GHz

Date: 16.NOV.2023 09:25:14
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8DPSK Transmitting Band edge-right side

® RBW 100 kHz Marker 2 [T1
VBW 300 kHz -46.15 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.497300000 GHz
20 Offpet 0.% dB Marker[ 1 [T1
-48188 dBm
L. 2. 483500p00 GHZ
funxca}

|

=20 D 7000 dfr

30

t-60

F-70

Fl

Start 2.47 GHz 3 MHZ/ Stop 2.5 GHz

Date: 16.NOV.2023 09:32:39

8DPSK Hopping Band edge-right side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz ~45.85 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.486200000 GHz
20 Offget 0. dB Marker| 1 [T1
-48118 dBm

L 48350000 GHz

i

F-10

=t D7 U599 afn

F-30

A ES——

t-s0

t-60

70

Fl

Start 2.47 GHz 3 MHZ/ Stop 2.5 GHz

Date: 16.NOV.2023 09:31:23
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11 20 dB Bandwidth and 99% Bandwidth Measurement

Test Requirement: FCC 47CFR Part 15 Section 15.247
Test Method: ANSI C63.10: 2013
Test Mode: Test in fixing operating frequency at low, Middle, high channel.

11.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 30kHz, VBW = 100kHz

11.2 Test Result

AT SRR 20 dB Bandwidth 99% Bandwidth
MHz MHz
GFSK Low 0.942 0.858
GFSK Middle 0.936 0.852
GFSK High 0.936 0.858
m/4DQPSK Low 1.326 1.188
m/4DQPSK Middle 1.320 1.188
m/4DQPSK High 1.320 1.188
8DPSK Low 1.290 1.188
8DPSK Middle 1.296 1.182
8DPSK High 1.302 1.188
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Test plots

20 dB Bandwidth
GFSK Low Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz 0.48 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 942.000000000 kHz
20 Offpet 0.% dB Marker[ 1 [T1
-23}36 dBm

2l 401502p00 GHz

=8

o

e A

- <

20 —-
p2 3.08 dpn¥eL N

F-30 J

F-50
Ik Mo \ﬁ\“vbv«ﬂ«rkm
-0
F-70
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:24:40

GFSK Middle Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz 0.01 @B
Ref 20.5 dBm Att 30 dB SWT 5 me 936.000000000 kAz
20 Offget 0. dB Marker| 1 [T1
—2242 dBm
L 440508D00 GHz
juz = I S
D1 2.5[4 dB: /W
1 A1
F-20
D2 p2.54 dpn¥L \,\\
F-30
// |
B \/ \\\Iﬂ
L. Jmf‘}\q V\\
[Agreaai] NN
60
70
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:25:52
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GFSK High Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz 0.35 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 936.000000000 kHz
20 Offpet 0.% dB Marker[ 1 [T1
-22}04 dBm

L, 2| 479508p00 GHz

o

D1 -2.0[7 dB: /\/\/\
[\

t-20

B J N

F-50
[t S iaand
F-60
-70
Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:26:48

m/4DQPSK Low Channel

® RBW 30 kHz Delta 1 [T1 ]
VEBW 100 kHz 0.24 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 1.326000000 MHZ
20 Offpet 0. dB Marker| 1 [T1
—-24} 68 dBm
Fio 401 00 GH
D
=3

D1 —4.37 dBn

T

20

A \/&

A M s

pa vV BTy vy
60
70

Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:28:21
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m/4DQPSK Middle Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz -0.44 dB

Ref 20.5 dBm Att 30 dB SWT 5 ms 1.320000000 MHZ

20 Offpet 0.% dB Marker| 1

L. 2l.440304p00 GHzZ

o

D1 -3.8/6 dB

F-10 //NQJ \V ~ <7 vu\lv\\\

t-20

gy T
D2 *23.87/CB]. \
30

\
z N

Mon | ™ TN VIO
i )

-0

F-70

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:39:31

m/4DQPSK High Channel

® REBW 30 kHz  Delta 1 [T1 ]
VEBW 100 kHz 0.37 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 1.320000000 MHz
20 Offpet 0. dB Marker| 1 [T1
-23}20 dBm
Lio 47930400 GH
=3

D1 -3.4[7 dBn

/R/'\/\

10 // u’v\\‘ \vJ T
] N\

20

L40 /’\/ VA\

YA W
60
F-70
Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:40:52
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8DPSK Low Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz 0.13 dB

Ref 20.5 dBm Att 30 dB SWT 5 ms 1.290000000 MHZ

20 Offpet 0.% dB Marker| 1

L, 2 401316P00 GHZ

o

D1l -2.97 dB

NN =

t-20

p2 2. 97c Er
30
F-40 N
ORI A Y \/\‘\/\\,A i

t-60

F-70

Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:42:03

8DPSK Middle Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz ~0.36 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 1.296000000 MHZ
20 Offget 0. dB Marker| 1 [T1
-22125 dBm
i 44031 00 GHz
=

to

[l

T e

20

D2 -P2. %7clm
-30

- NJ"N/U V\W\n oy

AT g
t-60
70
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:42:59
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8DPSK High Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz 0.10 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 1.302000000 MHz
20 Offpet 0.% dB Marker[ 1 [T1
-22}47 dBm
L. 2. 470931600 GHZ
funxca}

o

D1 -2.2| dB

AL

L[ [ Y

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:44:24
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99% Bandwidth
GFSK Low Channel

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -3.10 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.401802000 GHz
20 Offpet 0.% dB OBW858[.000000p00 kHz

Temp 1| [T1 OBY]
L. 21172 dpm
2}.401532p00 GHz

Temp 2| [T1 OBY]
= N v - .

o

Aﬂ/\ 2| 402390po0 GEZ
[\

A

",

F-50
-0
F-70
Center 2.402 GHz 300 kHz/ Span 3 MAZz

Date: 15.NOV.2023 15:23:21

GFSK Middle Channel

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -2.51 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.440808000 GHz
20 Offfet 0.5 dB oBW852|.000000p00 kHz
Temp 1f [T1 OBW]
L -21l34 dBm

2| 440538po0 GEZ
Temp 2| [T1 OBY]

Lo - 46—tbn

ﬂ/\f\’\,\‘ 2|.441390p00 GHz
F-10 -

B 7 \
J \

i

F-50
F-¢60
F-70
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:21:53
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GFSK High Channel

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz .

Ref 20.5 dBm Att 30 dB SWT 5 ms
20 Offfet 0.5 dB oBw858[.000000p00 kHz
Temp 1| [T1 OBY]
L. —20lee dpm
| a79538ho0 ca=
o
=3 1 P [

ﬂ/\f\'\,\/\ 2|.480396p00 GHz
F-10

. " i

/ \

F-50
horomaranl™ AW U
-0
-70
Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:22:34

m/4DQPSK Low Channel

® RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz -4.37 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.401958000 GHz
20 Offfet 0.% dB oW 1[.188000p00 MHz
Temp 1| [T1 OBW]
Lio 17079 dmn
2f.401370p00 GE
Iz T ;L OBYT] :
emp 2
=3 P l

]

2|.402558p00 GHz

= IVNAY W,W\

20

1 |
/

LA w

AW ey AT
60
70
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:17:41
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m/4DQPSK Middle Channel

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -4.10 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.440958000 GHz
20 Offpet 0.% dB OBW 1/.188000p00 MHz
Temp 1| [T1 OBY]
L. —17048 dpny
2.440370p00 GHz
; Temp 2| [T1 OBW]
=== |, ] —
A 2| 441558p00 GHz
| o P AN A
y}ﬂ/\J ARV AAM \/V\\\7
7 T
L2 [/7
F-30 / \
F-40 'j_\} V\w
My b LM A Mo
vLTY i T
[-60
-70

Center 2.441 GHz

Date: 15.NOV.2023 15:19:10

300 kHz/

Span 3 MHz

m/4DQPSK High Channel

® RBW 30 kHz Marker 1 [T1 ]
VEBW 100 kHz ~3.46 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.479964000 GHz
20 Offpet 0. dB OBW 1/-188000p00 MH=z
Temp 1| [T1 OBW]
Lo —17{44 dRm
2[.479370p00 GHz
5
Terp 2| [T1 OBY]
=3 .
+ - .
ﬁ 2|.480558p00 GHz
1 / o~
SV ERN vy Maas L)
A v”\]
-20 /jY
-30 / \
=y {
M r’\f'/V MA\.I N
N [
60
70

Center 2.48 GHz

Date: 15.NOV.2023 15:19:47
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@
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8DPSK Low Channel

RBW 30 kHz
VBW 100 kHz

Marker 1 [T1 ]

-2.98 dBm

Ref 20.5 dBm Att 30 dB SWT 5 ms 2.401802000 GHz
70 Offfet 0.§ aB OBW 1] 188000p00 MH=
Temp 1| [T1 OBY7)
= —1olas dmy
2|.401370p00 GHz
: Temp 2| [T1 OBf]
== 4 5 B
A 2|.402558p00 GHz
10 r"‘[\/"’\
< S
F-20 /\?
30 / \
s A
(\"’\/ N\\ A A}
P SRIGA v Y
-0
F-70
Center 2.402 GHz 300 kHz/ Span 3 MAz

Date: 15.NOV.2023 15:16:35

8DPSK Middle Channel

RBW 30 kHz

Marker 1 [T1 ]

VBW 100 kHz -2.56 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.440808000 GHz
20 Offfet 0.% dB oew 1].182000p00 MHz
Temp 1| [T1 OBW]
L = 9 dBm
2[.440376p00 GHz
L P
ﬁ Temp 2| [T1 OBY]

to

F-10 =

. 441558p00 GHz

20 J

™\

/

/

%AW

t-60

70

Center 2.441 GHz

Date: 15.NOV.2023 15:15:35

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn

300 kHz/

Span 3 MHz



Reference No.: WTD23D11241040W002 Page 48 of 72

8DPSK High Channel

® RBW 30 kHz Marker 1
VBW 100 kHz

Ref 20.5 dBm att 30 dB SWT 5 ms 2.479808000

20 Offpet 0.p B OBW 1], 188000p00 MHz
Temp 1| [T1 OB

r —12045 dRny

2|.479376p00 GEHz
: Temp 2| [T1 OBY]
funxca} 1 .

o

AN/\ 2| as0564hoo caz
L 1o A\ N\

/A#“ g

L[| \

- S f ‘o

60

F-70

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 15.NOV.2023 15:14:51
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12 Maximum Peak Output Power

Test Requirement: FCC 47CFR Part 15 Section 15.247

Test Method: ANSI C63.10: 2013

Test Limit: Regulation 15.247 (a)(1), For frequency hopping systems operating in the 2400
2483.5 MHz band by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater.: 1 watt. For all other frequency hopping systems in
the 2400-2483.5 MHz band that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater 0.125 watts.

Test mode: Test in fixing frequency transmitting mode.
12.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.
2. Set the spectrum analyzer:
a) Use the following spectrum analyzer settings:
1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
2) RBW =20 dB bandwidth of the emission being measured.
3) VBW = RBW.
4) Sweep: Auto.
5) Detector function: Peak.
6) Trace: Max hold.
b) Allow trace to stabilize.
c¢) Use the marker-to-peak function to set the marker to the peak of the emission.
d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.
e) A plot of the test results and setup description shall be included in the test report.
3. Keep the EUT in transmitting at lowest, middle and highest channel individually. Record the max

value.
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12.2 Test Result

Page 50 of 72

Modulation Test Channel Output Power Limit (dBm)
(dBm)
GFSK Low -1.51 30
GFSK Middle -1.30 30
GFSK High -0.90 30
m/4DQPSK Low 0.63 21
m/4DQPSK Middle 1.13 21
m/4DQPSK High 1.28 21
8DPSK Low 1.33 21
8DPSK Middle 1.49 21
8DPSK High 1.85 21
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Test plots
GFSK Low Channel

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 1.51 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.401868000 GHz
20 Offpet 0.% dB
1
== |, 1
——
S—— —
L— _h‘\
// \
20
F-30
F-40
F-50
[-60
-70
Center 2.402 GHz 600 kHz/ Span 6 MHz

Date: 15.NOV.2023 15:09:12

GFSK Middle Channel
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GFSK High Channel

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 0.90 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.480036000 GHz
20 Offpet 0.% dB
1
=== |, 3
L———"" "] R
//_/_Ff h\“\
20
F-30
F-40
F-50
[-60
-70
Center 2.48 GHz 600 kHz/ Span 6 MHz

Date: 15.NOV.2023 15:10:13

m/4DQPSK Low Channel

® REW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 0.63 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.401628000 GHz

20 Offpet 0. dB

=8

i

-

to

F-10

20

30

-40

t-s0

t-60

70

Center 2.402 GHz 600 kHz/ Span 6 MHz

Date: 15.NOV.2023 15:11:30

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD23D11241040W002 Page 53 of 72

m/4DQPSK Middle Channel
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8DPSK Low Channel
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8DPSK High Channel
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13 Hopping Channel Separation

Test Requirement: FCC 47CFR Part 15 Section 15.247

Test Method: ANSI C63.10: 2013

Test Limit: Regulation 15.247(a)(1) Frequency hopping systems shall have hopping channel
carrier frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of
the hopping channel, whichever is greater. Alternatively, 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, provided the systems
operate with power no greater than 0.125W.

Test Mode: Test in hopping transmitting operating mode.

13.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.
2. Set the spectrum analyzer:
a) Span: Wide enough to capture the peaks of two adjacent channels.
b) RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary
to best identify the center of each individual channel.
c) Video (or average) bandwidth (VBW) = RBW.
d) Sweep: Auto.
e) Detector function: Peak.
f) Trace: Max hold.
g) Allow the trace to stabilize.
3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section

Submit this plot.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD23D11241040W002 Page 57 of 72
13.2 Test Result
Modulation Test Channel Separation Limit(MHz) Result
(MHz)
GFSK Low 1.002 0.628 PASS
GFSK Middle 1.002 0.624 PASS
GFSK High 1.002 0.624 PASS
m/4DQPSK Low 1.002 0.884 PASS
m/4DQPSK Middle 1.002 0.880 PASS
m/4DQPSK High 1.002 0.880 PASS
8DPSK Low 1.002 0.860 PASS
8DPSK Middle 1.002 0.864 PASS
8DPSK High 1.002 0.868 PASS
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Test plots
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GFSK High Channel
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m/4DQPSK Middle Channel
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8DPSK Low Channel
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14 Number of Hopping Frequency

Test Requirement: FCC 47CFR Part 15 Section 15.247
Test Method: ANSI C63.10: 2013
Test Limit: Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the 2400-2483.5 MHz
band shall use at least 15 channels.
Test Mode: Test in hopping transmitting operating mode.
14.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.
2. Set the spectrum analyzer:

a) Span: The frequency band of operation. Depending on the number of channels the device
supports, it may be necessary to divide the frequency range of operation across multiple spans,
to allow the individual channels to be clearly seen.

b) RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel
spacing or the 20 dB bandwidth, whichever is smaller.

c) VBW = RBW.

d) Sweep: Auto.

e) Detector function: Peak.

f) Trace: Max hold.

g) Allow the trace to stabilize..

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to

clearly show all of the hopping frequencies. The limit is specified in one of the subparagraphs of
this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.4835GHz. Sweep=auto;
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14.2 Test Result

Test Plots:

79 Channels in total
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15

15.1

Dwell Time

Test Requirement: FCC 47CFR Part 15 Section 15.247

Test Method: ANSI C63.10: 2013

Test Limit: Regulation 15.247(a)(1)(iii) Frequency hopping systems in
the 2400-2483.5 MHz band shall use at least 15 channels. 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. Frequency
hopping systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 channels are used.

Test Mode: Test in hopping transmitting operating mode.

Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set spectrum analyzer span = 0. Centred on a hopping channel;

3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell time per
hopping channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different modes of
operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is

specified in one of the subparagraphs of this Section. Submit this plot(s).

15.2 Test Result

DH5 Packet permit maximum 1600/ 79 / 6 hops per second in each channel (5 time slots RX, 1 time
slot TX).
DH3 Packet permit maximum 1600 / 79 / 4 hops per second in each channel (3 time slots RX, 1 time

slot TX).

DH1 Packet permit maximum 1600/ 79 /2 hops per second in each channel (1 time slot RX, 1 time slot

TX). So, the Dwell Time can be calculated as follows:

Data Packet Dwell Time(s)

DH5 1600/79/6*0.4*79*(MkrDelta)/1000
DH3 1600/79/4*0.4*79*(MkrDelta)/1000
DHA1 1600/79/2*0.4*79*(MkrDelta)/1000
Remark: Mkr Delta is once pulse time.
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Modulation | Data Packet Channel tir?rzl(?r‘:s) Tli)r‘r'lv:(i) Limits(s)
Low 2.880 0.307 0.4
GESK DH5 middle 2.880 0.307 0.4
High 2.880 0.307 0.4
Low 2.880 0.307 0.4
m/4DQPSK 2DH5 middle 2.880 0.307 0.4
High 2.880 0.307 0.4
Low 2.860 0.305 0.4
8DPSK 3DH5 middle 2.880 0.307 0.4
High 2.880 0.307 0.4

Remark: Only the worst-case mode DH5 is recorded.

Test Plots
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GFSK DH5 Middle Channel
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m/4DQPSK 2DH5 Low Channel
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m/4DQPSK 2DH5 High Channel
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8DPSK 3DH5 Low Channel
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8DPSK 3DHS5 Middle Channel
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8DPSK 3DH5 High Channel
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16 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. This

product has an integrated antenna, fulfil the requirement of this section.

17 RF Exposure

Remark: refer to MPE test report: WTD23D11241040W003.

18 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix-SY68-2.1-Photos.
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