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4 General Information

4.1 General Description of E.U.T.

Product: Sauna controller with Bluetooth connection
Model(s): CP-04A

Bluetooth Version: 5.3

Hardware Version: SWV1.0

Software Version: SWV1.0

4.2 Details of E.U.T.

Operation Frequency: 2402~2480MHz

Max. RF output power: 3.96dBm

Type of Modulation: GFSK, m/4DQPSK, 8DPSK
Antenna installation: PCB printed antenna
Antenna Gain: 2.499dBi

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: DC 5V

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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4.3 Channel List
Normal
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



Reference No.: WTD23D12263997W001 Page 8 of 78

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 N/A
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.
http://www.waltek.com.cn
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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
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 2044A10178 | 2023-07-27 | 2024-07-26
3 T”"ogn?gr’]i‘iba”d SCHWARZBECK |  VULB9163 336 2023-08-07 | 2024-08-06
4 Coaxial Cable Top TYPE16(13M) - 2023-04-24 | 2024-04-23
5 Broag;]tt’:r’:ga'*om SCHWARZBECK | BBHA 9120D 667 2024-01-23 | 2025-01-22
6 Broag;]tt’:r’:ga'*om SCHWARZBECK | BBHA 9170 335 2023-07-27 | 2024-07-26
Broadband
7 Eroamotior COMPLIANCE PAP-1G18 2004 2023-08-08 | 2024-08-07
8 | Coaxial Cable Top £T2o LN : 2023-04-24 | 2024-04-23
9 | Microwave Amplifier SCHWARZBECK | _ BBV 9721 100472 | 2023-07-27 | 2024-07-26
. ZT40-2.92-
10 |  Coaxial Cable Top oo s 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
2 T”'O%r'?tg’nan‘;ba”d 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 MHB48A 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
Radiated Emission(3m) EZ-EMC EZ-EMC(RA-03A1-1)
6.2 Measurement Uncertainty
Parameter Uncertainty

Conducted Emission

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

Radiated Spurious Em

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

issions

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

Radio Frequency +1x107Hz
RF Power +0.42 dB
Dwell time 1.0%

Conducted Spurious E

missions

+ 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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7.1

Page 10 of 78

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(2400/F(kHz)) 4 ()
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20l0g(24000/F(kH2)) + 40
1.705 ~ 30 30 30 100 * 30 20log®9) + 40
30 ~ 88 100 3 100 20log1%
88 ~ 216 150 3 150 20log!5?
216 ~ 960 200 3 200 20log?%)
Above 960 500 3 500 20log5%
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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7.2 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.

o
0]
DU B

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

tem Analyzer Network

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 ]

A

1.5m

; AAAA

System Analyzer Network

7.3 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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7.4

7.5

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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7.6 Summary of Test Results
Test Frequency: 9KHz~30MHz

Page 14 of 78

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

Frequency: 2402 MHz
Mode: DH5

Frequency Range: 30MHz ~ 1000MHz
Antenna Polarization: Horizontal

800

n

60

an

40

30

20

dBu/m

10
00 ; ; P ; ; P
w0 40 &0 &0 70 f0 00 400 500 600D 700 10000 MH:
No. ('Lrilqz') (Ega\dfl.’rpﬁj F(zcat)gr (dgi?\;jflr}n) (dlélqul;m) M(?E%n petector | Remark
1 826478 3668 -18.96 1772 4000 |-2228| QP
2 169.5968| 41.66 -14 85 26.81 4350 |-16.68| QP
3 2056750 41.05 -12.47 28.58 4350 |-1492| QP
4 256.5210| 46.02 -9.52 36.50 46.00 -9.50 QF
5 407 5144 36.78 -11.96 24 82 46.00 |(-2118| QF
B 494 1983| 36.94 -8.64 28.30 46.00 |-17.70] QF

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

Page 15 of 78

0.0

7l

1}

ai

dBuv/m

_____________________________________________________________________________________________________________________________

40
0
20
10
0.0 ; P ; ; : ; oo
20000 40 S0 &0 70 €0 200 40 500 GO0 700 10000 MH:
Freq. Reading | Factor Result Limit  |Margin Detect Remark
Noo | (MHz)  |(@Buvim)| (dB) |(dBuvim)|(dBuvim)| (dB) || Re™
1 33.9172| 35.88 -16.64 19.24 40.00 |-20.76( QP
2 59.0251| 3348 -16.10 17.38 4000 |-2262( QP
3 169.5988| 4155 -14 .85 26.70 4350 |-16.80( QP
4 261.9750| 45.08 -15.39 29.69 46.00 |-16.31( QP
5 331.3546| 40.14 -13.37 26.77 46.00 |-19.23( QP
6 387.9917| 3897 -12.51 26.46 46.00 |-1954( QP

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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Frequency: 2402 MHz

Mode:

2DH5

Frequency Range: 30MHz ~ 1000MHz
Antenna Polarization: Horizontal

Page 16 of 78

800 dBuV/m
Limit: —
Margin: —_—
(T S S U S SN S S S A SO SIS N IR SO S
) O O 5 O S I M S S S S
50
40
30
20
10
0.0 P P ; : ; P
3000 40 &0 G0 70 0 30 400 500 GO0 700 10000 MH:
Freq. Reading | Factor Result Limit |Margin| ., Remark

No- | MHz) |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (aB) | P | R

1 332111 3166 -16.64 15.02 40.00 |-2498| QP

2 86.8067| 37.99 -18.67 19.32 40.00 |-20.68| QP

3 174.4240| 39.85 -15.42 24.43 4350 |-19.07| QP

4 256.5210| 4525 -9.52 3573 46.00 |-1027| QP

5 339.5887| 44.69 -13.18 31.51 46.00 |-14.49| QP

6 501.1788| 3396 -8.65 25.31 46.00 |-2069| QP

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

Page 17 of 78

/0.0

70

60

5l

40

30

20

10

dBuv/m

|].l:IEI.I.I]IZI] -IlI:I 5I[I é!] 70 &0 I él]l] lllI]I] gl]l] (1] ilfllIJ I1I]lI]].I] MHz
Vo | iy i T e e Tty ] oo |
1 341559| 3518 | -1663 | 1855 | 4000 |-2145 QP
2 181.2834| 4298 | -16.19 | 2679 | 4350 |-16.71] QP
3 2056750 4491 | 1711 | 27.80 | 4350 |-15.70] QP
4 266.6089| 4595 | -1524 | 20.71 46.00 |-1529] QP
5 394.8543| 3843 | 1237 | 2606 | 4600 |-19.94] QP
6 467.2348| 3587 | 974 | 2613 | 46.00 |-19.87| QP

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Frequency: 2441 MHz
Mode: DH5

Frequency Range: 30MHz ~ 1000MHz
Antenna Polarization: Horizontal

Page 18 of 78

80.0 dBu¥im

n

1]

ol

40

30

20

10

u-l]g[l.llm 40 5"] ;ﬁ] m lgl:l I él]l] -lllﬂ[l gﬂﬂ (11 ?I'lll] I‘"]ll:l:l.l:l MHz
No | i) |(amavimn| @B | @Bavim) |(auvim)| (ag) | O | Fem
1 BB.6524| 3666 | -1855 | 1811 | 4350 | 2539 QP
2 1719044| 3901 | 1513 | 2388 | 4350 | 1962 QP
3 2093129| 3660 | 1105 | 2474 | 4350 |18.76] QP
2 2722776] 4066 | 1147 | 2919 | 4600 |-1681| QP
5 3348506| 4086 | 1328 | 2768 | 4600 |-1842| QP
6 4464139| 3642 | 1040 | 2602 | 4600 |-1998| QP

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

Page 19 of 78

800  dBuV/m
Limit: —
: : : - : : : : Margm:  —
P f b R e
e AN SN OO 0 0
S R 0 010 OO SUOOI O SO OO LN 0 11
' ' ' |E ' L
40 U [ '
B . i
e e e . g
20 I
10
0.0 : : : : : : : Lo
w000 40 %0 &D 70 80 00 $00 500 600 700 10000 MH:
Freq. Reading | Factor Result Limit  [Margin
No- | MHz)  |(dBuvim)| (dB) |(dBuVim)|(@Buvim)| (aB) | DT | Remak
1 173.2050| 4257 -15.27 27.30 4350 |-16.20 QP
2 2056750 4541 1711 28.30 4350 |-1520| QF
3 266.6089| 44.45 -15.24 29.21 46.00 |-16.79| QP
4 3395887 4073 -13.18 2755 46.00 |-1845| QP
5 394.8543| 3843 -12.37 26.08 46.00 |-1994| QP
6 467.2348| 36.87 -9.74 2713 46.00 |-18.87| QP

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Frequency: 2441MHz

Mode: 2DH5

Frequency Range: 30MHz ~ 1000MHz
Antenna Polarization: Horizontal

Page 20 of 78

80.0 dBEuv/m

Limit: —
' | | | Margin: —_
0l b L [ NS SURSNUUUN SRS SN S S SN
al o B .
50
a0
30
20
10
0.0 ; ; P ; ; ; T
jo00 40 &0 B0 70 @0 300 {00 500 600 700 10000 MH:
Freq. Reading | Factor Result Limit  |Margin| ;... Remark
No- | (MHz) |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (aB) || Re™
1 826478 33.68 -18.96 1472 4000 |-2528| QP
2 169.5988| 39.16 -14.85 2431 4350 |-19.19| QP
3 205.6750| 3955 -12.47 27.08 4350 |-1642| QP
4 256.5210| 4252 -9.52 33.00 46.00 |-13.00{ QP
5 306.7536| 3968 -14.44 2524 46.00 |-20.76| QP
6 494 1983 | 34.44 -8.64 2580 46.00 | -20.20| QP
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Reference No.: WTD23D12263997W001

Antenna Polarization: Vertical

Page 21 of 78

80.0  dBWW/m
: Limit: —
Maigin: R
T O U Ot U S U LU SUUNE U SO SO S
7 R SN U RIS U SO SO S SN SO UIN SUIUUIUS SRV RS SN SURPE S S
Tl s S . ... g
? ' 5
m O | i
[ i :
’ 2! 3 :
L e e S G o FEREEUEEE SRR 3 """ . """"""""""""
1 th
2 | ]
10
0.0 : P P ; : ; P
000 40 50 60 70 80 300 400 500 600 700 10000 MHz
Freq. Reading | Factor Result Limit  [Margin Detect Remark
No- | MHz)  |(@Buvim)| (dB) |(dBuVvim)|(dBuvim)| (aB) | P | e
1 33.9172| 3588 -16.64 1924 4000 |-2076| QP
2 189.7384| 4596 -16.91 29.05 4350 |-1445| QP
3 261.9750( 4508 -15.39 2969 46.00 |-16.31| QP
4 331.3546( 4014 -13.37 2677 46.00 |-19.23| QP
5 387.9917( 39.97 -12.51 2746 46.00 |-1854| QP
6 470.5230( 35.13 -9.74 25.39 46.00 |-20.61| QP
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Reference No.: WTD23D12263997W001

Frequency: 2480 MHz

Mode: DH5

Frequency Range: 30MHz ~ 1000MHz
Antenna Polarization: Horizontal

Page 22 of 78

'0.0 dBuv/m

70

60

al

40

30

20

10

oo

30.000 40

&0 60 70 &0

300

400

K00 600 700 1000.0 MHz

No. (Fmriﬁz') (Egﬁﬂ;pﬁ) F(gg?r (dgisvljf:w) (dléwftm) M(ggl)m Dptector | Remark
1 1793863| 3967 | 1600 | 2367 | 4350 |-1983] QP
2 2003129| 3693 | 1195 | 2498 | 4350 |-18562] QP
3 2565210 4152 | 952 | 3200 | 4600 |-1400 QP
4 3046098 3828 | 1456 | 2372 | 4600 |2228] QP
5 4075144 3578 | 1196 | 2382 | 4600 |2218] QP
6 4041083 3444 | 864 | 2580 | 4600 |2020] QP
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Reference No.: WTD23D12263997W001

Antenna Polarization: Vertical

Page 23 of 78

80.0

7n

60

a0

dBuvim

40
a0
20
10
0.0 : L Lo : : : Lo
0000 40 50 60 70 80 300 400 500 600 700 10000 MH:
Freq. Reading | Factor Result Limit  [Margin
No- | (MHz) |(dBuwim)| (dB) |(dBuVim)|(@Buvim)| (aB) | ZEE| Rema
1 340363 35562 -16.64 18.88 4000 |-21.12| QP
2 73.3593| 3583 -18.35 1748 4000 |-2252| QP
3 169.5988| 43.05 -14.85 28.20 4350 |-15.30f QP
4 189.7384| 45096 -16.91 29.05 4350 |-1445| QP
5 222.1697| 44.16 -15.43 28.73 46.00 |-17.27| QP
6 261.9750| 4558 -15.39 3019 46.00 |-1581| QP
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Reference No.: WTD23D12263997W001

Frequency: 2480MHz

Mode: 2DH5

Frequency Range: 30MHz ~ 1000MHz
Antenna Polarization: Horizontal

Page 24 of 78

80,0 dBuv/m

Limit: —
: : Lo : : : : Margin:  —

T — SRR S N L S — A—

o - BTN B b

50

40

30

20

10

0.0 ; : P ; ; ; oo

w00 40 50 &0 70 #0 ET] 400 500 GO0 700 10000 MH:
Freq. Reading | Factor Result Limit  [Margin
Detect Remark

No- | MHz)  |(@Buvim)| (dB) |(dBuvim)|(dBuvim)| (ag) | CZEOr| M
1 81.2116| 3552 -19.06 16.46 4000 |-2354| QP
2 98.8324 | 3397 -17.94 16.03 4350 |-2747| QP
3 171.9944 | 40.01 -15.13 24 .88 4350 |-1862| QP
4 256.5210| 4625 -9.52 3673 46.00 -9.27 QP
5 334 8586| 4536 -13.28 32.08 46.00 |-1392| QP
6 501.1788| 3596 -8.65 27.31 46.00 |-1869| QP
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Reference No.: WTD23D12263997W001 Page 25 of 78
Antenna Polarization: Vertical
80,0 dBuV/m
H Limit: —_—
; ; ; Do ; ; ; ; Maigin:  —
T S e
S N e
o b ]
: C P ¥ : .
40 | .............................. [
':
30 :

20

10
0o : P ; ; ; ; oL
o0 40 50 &0 70 60 30 400 500 60D 700 10000 MHz

v | et ] o | el | T o

1 181.2834| 4398 -16.19 2779 4350 |-1571| QP

2 205.6750| 4591 =171 28.80 4350 |-1470| QP

3 253.8366| 4526 -15.47 2979 46.00 |-16.21| QP

4 3395887 4073 -13.18 27.55 46.00 |-1845| QP

5 394 8543 3943 -12.37 27.06 46.00 |-1894| QP

6 467.2348| 36.87 974 2713 46.00 |(-1887| QF
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Reference No.: WTD23D12263997W001 Page 26 of 78

Frequency: 2402 MHz
Mode: DH5

Frequency Range: 1GHz ~ 18GHz
Antenna Polarization: Horizontal

90.0 dBu¥Yim

Limilz —
AVG: —

7o

- (St O S S

L]

40

30

1 O O St S

0.0 . . . .
10000000 270000 4400.00 6100.00 F200.00 A500.00 120000 1290000 14600000 16300007 A000. 00MHz

No. Freq. Reading | Factor | Result Limit  Marginf | comark
(MHz)  |(dBuVim)| (dB) |(dBuV/m)|(dBuV/m)| (dB)
1 4791.000( 5712 -4.38 274 74.00 |-21.26| peak
2 7562.000( 47.67 234 50.01 74.00 |-23.99| peak
3 10027.000( 4521 4.35 49 56 7400 |-24.44| peak
4 11965.000( 43.54 5.80 49.34 74.00 |-2466| peak
b 14481.000( 42.81 857 51.38 74.00 |-2262| peak
6 16000.000( 36.00 17.87 5387 74.00 |-2013| peak
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Reference No.: WTD23D12263997W001 Page 27 of 78
Antenna Polarization: Vertical
a0.0 dBu¥/m
. . . . Limil: —
| | | | N
80 - - - 1 -t - - T T I T T T
s s S
50 2 ! 5
2
0o . LR SRR | .
0.0 ; ; ; :
0000000 270000 40000  GI0000 790000 950000 1120000 1290008 1460000 163000075000 00MHz
Freq. Reading | Factor Result Limit  [Margin
No- | (MHz) |(@Buvim)| (dB) |(dBuvim) |(dBuvim)| (dB) |°=t=t"| Reme®
1 4791.000| 57.33 -4.38 52 95 7400 |-21.05 peak
2 8055000 4659 290 4949 7400 |-2451| peak
3 10354.000| 44.35 538 49.73 7400 |-2427| peak
4 14753.000| 43.49 857 52.06 7400 |-21.94( peak
5 16674.000( 4110 10.99 5209 7400 |-21.91| peak
6 17963.000| 35.86 17.97 53.63 7400 |-2037| peak
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Reference No.: WTD23D12263997W001 Page 28 of 78

Frequency: 2402 MHz
Mode: 2DH5

Frequency Range: 1GHz ~ 18GHz
Antenna Polarization: Horizontal

90.0 dBuY/m

Limil: —
! . . . AVG: —_—
o
50
40 '
30 I
0.0

T00.0000 2?I]L'II_IIEI 4400.00 510000 FRO00.00 Bﬂ]ﬁ.ﬂﬂ 1IZElI].II] 12!1:"].!]] T4600.00  16300.0071 AO0M. 0NMHz

No. Freq. Reading | Factor Result Limit |Margin|__ | o
(MHz)  |(dBuV/m)| (dB) |(dBuVim) |(dBuV/m)| (dB)
1 4791.000| 5747 -4.38 5309 7400 |-2091| peak
2 7528.000| 46.44 229 50.73 74.00 |-23.27| peak
3 10316.000| 44.61 5.19 4980 74.00 |-24.20| peak
4 12373.000| 4473 597 50.70 7400 |-2330| peak
5 14668.000| 43.45 85T 52.02 74.00 |-2198| peak
6 17368.000| 38.30 14.30 5260 74.00 |-21.40| peak
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Antenna Polarization: Vertical

90.0 dBuVim
: Limit: p—
H ' H ' AVG: —_—
v U Sttt

T

50

40

0

0.0 . . . .
10000000 270000 440000 E100.00 FR00.00 50000 120000 1290000 1460000 16300007 B000.00MH=z

Freq. Reading | Factor Result Limit  |Margin
(MHz)  [(dBuVim)| (dB) |(dBuV/m) |(dBuV/m)| (dB)

Detector Remark

No.

4808.000| 57.60 -4.33 5327 74.00 |-2073| peak

7494.000| 45.09 224 50.33 7400 |[-2367| peak

9738.000| 46.42 418 50.58 74.00 |-2342| peak

14447.000| 43.54 8.57 5211 74.00 |-2189| peak

16263.000| 42.68 9.54 5222 74.00 |-21.78| peak

G| N | L] R =

17898.000| 35.03 17.28 53.31 74.00 |-2069| peak
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Frequency: 2441 MHz
Mode: DH5
Frequency Range: 1GHz ~ 18GHz
Antenna Polarization: Horizontal
0.0 dBu¥./m
: : : : Limil:
| | | ave:
&0 - - - i : -

L]
40
30
10 __I_______I__I_____
00
10000000 270000 440000 610000 780000 950000 1120000 1290000  14600.00 163000013000 00MHz
Freq. Reading | Factor Result Limit |Margin| .
No- | (MHz) |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (dB) |°='==°| Femek
1 4876.000) 57.60 -4.14 5346 7400 |-2054| peak
2 7783.000) 47.86 265 50.51 7400 |-23.49| peak
3 9857.000| 4565 422 4987 7400 |-2413| peak
4 13835.000( 44.02 852 5254 7400 |-21.46| peak
5 16640.000 4210 1087 297 7400 |-21.03| peak
6 17694.000( 37.06 16.07 53.13 7400 |-20.87| peak
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Reference No.: WTD23D12263997W001

Antenna Polarization: Vertical

Page 31 of 78

a20.0 dBu¥Y/m

No.

5 5 : Limil: —

H H ! H AVG: —
L e SR E LT EEECERCEEEEE
F| ! : !

' s s —— ;
50 : E :
41 foomeomde - -
» | _—
| o
10000000 240000 4400.100 5100, 100 FR00.00 G500.00 200,00 1290000 14600000 16300007 BO00.00MHz

Freq. Reading | Factor Result Limit  |Margin

(MHz)

(dBuV/m)

(dB)

(dBuVim)

(dBuV/m)

(dB)

Dretector

Remark

4876.000

56.93

-4.14

5279

74.00

-21.21

peak

7851.000

47.08

273

4581

74.00

-24.19

peak

9789.000

44380

4.18

48.98

74.00

-25.02

peak

13852.000

42 84

854

51.28

74.00

-22.62

peak

14889.000

43.51

857

52.08

74.00

-21.92

peak

(=] ISRl <) ORI N

18000.000

35.30

17.87

5317

74.00

-20.83

peak
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Reference No.: WTD23D12263997W001 Page 32 of 78
Frequency: 2441 MHz
Mode: 2DH5
Frequency Range: 1GHz ~ 18GHz
Antenna Polarization: Horizontal
a0.0 dBu¥/m
. Limil: —
: : : ANG: —
80 BT S B e LT S B e AT T s R
o
' 4 5 §
50
40 - - - - - -
30
0 ; : ; ;
10000000 270000 440000  GI0000 /90000 950000 1920000 1290000 1460000 16300.0070000 DOMH:
No Freq. Reading | Factor | Result Limit |Margin| | -
: (MHz)  |(dBuV/m)| (dB) |(dBuV/m)|(dBuV/m)| (dB)
1 4876.000| 56.90 -4.14 276 7400 |-21.24( peak
2 7494 000 4741 224 49 65 7400 |-2435( peak
3 9823.000| 4665 420 50.85 7400 |-23.15| peak
4 14736.000| 44.01 8.57 258 7400 |-21.42| peak
5 16555.000( 41.07 10,59 51.66 74.00 |-2234| peak
] 17983.000| 3599 17.77 E3.76 74.00 |-2024| peak
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Antenna Polarization: Vertical

90.0 dBuY./m

Limit: —

: : : ' AVIG: —_
B0 |
0

N L S L S A S SO

L]

40

30

0.0 H H H H
10000000 270000 440000 E100.00 80000 500,00 20000 1290000 14600000 163000078000 M0MHz

No Freq. Reading | Factor Result Limit  |Margin
: (MHz)  |(dBuVim)| (dB) |(dBuVim)|(dBuVim)| (dB)

Detector Remark

4876.000| 57.44 -4.14 53.30 74.00 |-2070| peak

7392.000| 46.44 2.06 50.50 74.00 |-2350| peak

9670.000| 4638 414 b.52 7400 |[-23.48| peak

10843.000| 4458 6.16 50.74 74.00 |-2326| peak

14668.000 43.61 8.57 52.18 74.00 |-21.82| peak

@ | ] L R =

16045.000| 43.85 .59 h244 7400 |[-21.56| peak
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Reference No.: WTD23D12263997W001

Frequency: 2480 MHz
Mode: DH5
Frequency Range: 1GHz ~ 18GHz

Antenna Polarization: Horizontal

Page 34 of 78

900 dBuvJm
H H Limil: —
AVG: —
80 - - - - - - e R ————
. i i
&0 . - . . i
50
a
10 . : : : .
0.0 : ; : ;
1000L0000 220000 440000 5100 0 80000 G500000 20000 1290000 14600000 163000007 BODD_DNMHz
Freq. Reading | Factor | Result Limit  (Margin|
No- | MHz) |(dBuvim)| (dB) |(dBuvim) |(dBuvim)| (@B) |°==="| "=me*
1 4961.000| 56.44 -3.89 52 55 7400 |-21.45| peak
2 7562.000| 47.53 234 4987 7400 |-2413| peak
3 11319.000| 4495 6.30 5125 7400 |-2275| peak
4 14923.000| 4483 857 53.40 7400 |-2060| peak
5 16725.000| 41.72 1117 52.89 7400 |[-21.11| peak
6 18000.000| 3597 17.87 5384 7400 |-20.16| peak
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Antenna Polarization: Vertical

a0.0 dBuW/m

Limil: —
. . . H AVG: —_—
T
&0 - - - - R

50

40

30

LLA1] . . . .
10000000 70000 440000 G100 00 80000 450000 20000 1290000 14600000 16300007 AO00.00MHz

No Freq. Reading | Factor | Result Limit  [Margin
: (MHz) (dBuVim}| (dB) |{dBuVim) |{dBuVim)| (dB)

Detector | Remark

4561.000| 56.41 -3.89 5252 7400 [-21.48| peak

7613.000| 4913 241 51.54 7400 |[-22.46| peak

9823.000| 47.33 420 5153 7400 (-2247( peak

14141.000( 43.29 8.63 51.92 7400 (-22.08( peak

16776.000( 4013 11.34 5147 7400 [-2253| peak

| | | L] kA =

17945.000( 35.80 17.57 5337 7400 |[-20.63| peak
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Frequency: 2480 MHz
Mode: 2DH5

Frequency Range: 1GHz ~ 18GHz
Antenna Polarization: Horizontal

a0.0 dBuY./m

Limil: —
H H H . AVG: —

rill
1 L S SO

50

40

30

LRI . . . .
10000000 270000 4400.00 B100.00 Ja00.00n 450000 120000 7290000 14600000 16300.007 AO0M. 00KMHz

Freq. Reading | Factor | Result Limit  (Margin

No. | (MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuVim)| (dB)

Detector Remark

4961.000| 55.94 -3.89 53.05 74.00 |(-20.95| peak

7953.000| 46.98 287 4985 74.00 |-24.15| peak

11948.000| 44.597 582 b0.79 74.00 |-23.21| peak

13325.000| 43.95 787 b1.82 74.00 |-22.18| peak

14702.000| 4475 8.57 53.32 7400 |(-20.68| peak

| ] k| L] B =

18000.000 | 35.85 17.87 h3.72 74.00 |(-20.28| peak
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Antenna Polarization: Vertical

30.0 dBuY/m

Limitz —
| | | B AVG: —_—
L e e e e e e T e P e e e e e e
0 : i i :
1 L O O S S S
: : r§
: 1
50 2 ;
40 - ! L - - -
30
0.0

1000 0000 Z?IJL:I.IIEI 4400.00 B100. 00 80000 QEIIII].[IIJ 1I2IZII].[I] 12!!5!].&] T4R00.00  16300.007 B000. MHz

No Freqg. Reading | Factor | Result Limit  (Margin
: (MHz)  |(dBuV/m)| (dB) |(dBuV/m)|(dBuV/m)| (dB)

Detector Remark

4561.000| 54.77 -3.89 50.88 74.00 [-23.12| peak

7409.000| 47.15 209 4924 74.00 [-2476| peak

10295.000( 44.54 513 49.67 74.00 [-2433| peak

14481.000( 41.44 8.57 50.01 74.00 (-23.99| peak

17218.000( 39.22 13.33 5255 7400 (-21.45| peak

| A | L] RS =

18000.000( 3560 17.87 5347 74.00 [-2053| peak

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not recorded
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8.1

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

Waltek Testing Group Co., Ltd.
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8.2 Test Result

9KHz - 150KHz
GFSK

Low Channel
® REW 300 Hz Marker 1 [T1 ]
VEBW 1 kHz ~55.48 dBm
Ref 9 dBm Att 30 dB SWT 1.6 s 105.444000000 kHz

m—lc
20
30
F-40

' ﬂmwww Wi Al el

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 30.JAN.2024 16:50:37

Middle Channel

® RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -55.71 dBm

Ref 9 dBm Att 30 dB SWT 1.6 s 105.444000000 kHz

Offset 0.3 dB

| A e e

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 30.JAN.2024 16:53:49
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High Channel
® RBW 300 Hz
VBW 1 kHz

Ref 9 dBm Att 30 dB SWT 1.6 s

Offset 0.3 dB

o

i S

t-20

t-30

t-40

t-s0

_\.;1”\‘, Kﬂ | { i
AR o wrld

Start 9 kHz 14.1 kHz/ Stop 150 kHz

80

-90

Date: 30.JAN.2024 16:56:44

m/4DQPSK

Low Channel
® REW 300 Hz Marker 1 [T1 ]
VEBW 1 kHz ~55.64 dBm
Ref 9 dBm Att 30 dB SWT 1.6 s 105.726000000 kHz

to

Z=T |10
20
30
F-40
-so

IR T PR U Y A HMMWJM

|80

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 30.JAN.2024 16:40:11
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Middle Channel

® RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -55.28 dBm

Ref 9 dBm Att 30 dB SWT 1.6 s 105.444000000 kHz

Offset 0.3 dB

o

X |10
20
-30
-40
t-so

k;\;;j\(,\ Iﬂ | ) 1

T Wbt ] i

80

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 30.JAN.2024 16:44:20

High Channel

® REW 300 Hz Marker 1 [T1 ]
VBW 1 kHz ~55.65 dBm

Ref 9 dBm Att 30 dB SWT 1.6 s 105.444000000 kHz

to

Z=T |10
20
30
F-40
-so

\ﬂmw/\ . I

b bstal] by o

[-80

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 30.JAN.2024 16:47:12
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150KHz - 30MHz
GFSK

® RBW 10 kHz Marker 1 [T1 ]
VEW 30 kHz -52.10 dBm
Ref 9 dBm Att 30 dB SWT 300 ms 269.400000000 kHz
offfet 0. aB
o
L =y
=T o
20
F-30
F-a0
E-so
0
70 A Ll T a N N
LA IV S Y v e o T T T
I-s0
| -90
Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 30.JAN.2024 16:51:21

Middle Channel

® REBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz ~53.20 dBm

Ref 9 dBm Att 30 dB SWT 300 ms 269.400000000 kHz

to

i

F-10

-20

30

-40

L 0 Ly I, .\f‘ [ | V“L N N W‘“"

80

-90

Start 150 kHz 2.985 MHz/ Stop 30 MEHz

Date: 30.JAN.2024 16:54:41
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High Channel
® RBW 10 kHz Marker 1
VBW 30 kHz

Ref 9 dBm Att 30 dB SWT 300 ms 269.400000

Offset 0.3 dB

o

i S

t-20

t-30

t-40

E-so

Aoy - o "
-7° g T T A Ty S v e e

80

-90

Start 150 kHz 2.985 MHZ/ Stop 30 MHz

Date: 30.JAN.2024 16:57:33

m/4DQPSK

® REBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -51.75 dBm
Ref 9 dBm Att 30 dB SWT 300 ms 269.400000000 kHz
Offfet 0.§ dB
o
Z=T |10
F-20
F-30
F-40
l750
L
L 20 AR [T T A NETIY I F AT 4 i doaat Al aaalan 4
At g Wor 4 Ao R ave i i AT Lo Vg T v Nl
b-80
| -90
Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 30.JAN.2024 16:41:47
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Middle Channel

® RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -51.68 dBm
Ref 9 dBm Att 30 dB SWT 300 ms 269.400000000 kHz
Offset 0.3 dB
to
=R 10
F-20
F-30
F-40
50
}‘f?ﬁk\b Lop o toatl 4 1) VI Y TP | ) L4 +
Db il YA NPT AR TN AT AV g2
F-so
| -90
Start 150 kHz 2.985 MHZ/ Stop 30 MHz

Date: 30.JAN.2024 16:45:04

High Channel

® REBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz ~52.58 dBr

m
Ref 9 dBm Att 30 dB SWT 300 ms 269.400000000 kHz

to

i

F-10

-20

30

-40

70

S PR RrNaTE o 0 oA ‘J“J“WEJWI

80

-90

Start 150 kHz 2.985 MHz/ Stop 30 MEHz

Date: 30.JAN.2024 16:47:58
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Fundamental

Ref 20.5 dBm

Page 45 of 78

30MHz - 25GHz
GFSK Low Channel

RBW 100 kHz
VBW 300 kHz
SWT 2.5 s

Att 30 dB

20 Offpet

=8

06

30

Fs0

t-60

F-70

Start 30 MHz

2.497 GHz/ Stop 25 GHz

Date: 30.JAN.2024 16:52:00
GFSK Middle Channel
Fundamental ® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -39.33 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 s 24.550540000 GHz
20 Offget 0. dB Marker| 1 [T1
[o] =3 dBm
L1 427120D00 GHz
p|
o
AN
N
E—r D1 -19.|33 dB
-30
a0 y
JMMWWW\NV
-0
-70

Start 30 MHz

Date: 30.JAN.2024

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

16:

2.497 GHz/ Stop 25 GHz

55:19



Reference No.: WTD23D12263997W001 Page 46 of 78

GFSK High Channel

Fundamental Rm 100 i
VBW 300 kHz

Ref 20.5 dBm Att 30 dB SWT 2.5 s

Marker

24.

20 Offpet 0.% dB

Marker

477060D00 GHz

t-20

30

t-60

F-70

Start 30 MHz 2.497 GHz/

Date: 30.JAN.2024 16:58:18

m/4DQPSK Low Channel

® RBW 100 kHz
VEW 300 kHz

Ref 20.5 dBm Att 30 dB SWT 2.5 s

Fundamental

Marker

2

Stop 25 GHz

[T1 ]
-38.76 dBm

24.550540000 GHz

20 Offpet 0. dB

Marker

1

[T1
-1f75 dBm
18000 GHz

D1 -21.[75 dB

t-60

70

Start 30 MHz 2.497 GHz/

Date: 30.JAN.2024 16:42:36
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m/4DQPSK Middle Channel

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 3

Ref 20.5 dBm Att 30 dB SWT 2.5 s

Fundamental

20 Offpet 0.5 dB Marker[ 1 [T1

2L, 427120Dh00 GHz

t-60

F-70

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 30.JAN.2024 16:45:42

m/4DQPSK High Channel

REW 100 kHz Marker 2 [T1 ]
Fundamental ® VBW 300 kHz -39.22 dBm
Ref 20.5 dBm att 30 dB SWT 2.5 s 24.600480000 GHz
20 Offpet 0. dB Marker| 1 [T1
-0} 88 dBm
ki 477060D00 GHz

DT =20 B

F-30

-40

b AR LAt

F-50

t-60

70

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 30.JAN.2024 16:48:58
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9 Band Edge Measurement

Test Requirement:

Test Method:
Test Limit:

Test Mode:
9.1 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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9.2 Test Result

GFSK Transmitting Band edge-left side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -34.22 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.398332000 GHz
20 Offget 0. dB Marker| 1 [T]
=471 31 dBm
= 400000h00 GHZ
; D1 2.83| dB
=g
F-10
2 -17.17 dBn
-20
-30 =
p-40 L‘
A s A A A AAMIAAA AP A A AR ARt A S }4N«gu-kunﬁkhuiw\JAJK\hJ LL"#v”»

50
t-60
70
Fl
Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz

Date: 30.JAN.2024 16:05:51

GFSK Hopping Band edge-left side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms
20 Offpet 0.% dB Marker[ 1 [T1]
=37} 10 dBm
L 20,.400000D00 GHZ
fiza D1 2.48 daB
to
F-10
D2 -[17.52 dpr
20
F-30

F-40 w
e Y v P T WMWM

F-so

60

F-70

Fl

Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz

Date: 30.JAN.2024 16:11:19
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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 2.483680000 GHz

20 Offpet 0.5 dB Marker[ 1 [T1
-47142 dBm

L, 2l 483500p00 GHz

D1 3.29 dB

o

f— |

F-10

D2 —[16.71 dp:

t-20

WA
L \”/J \‘*MMWMWMM

t-60

I |

| ——T T |

F-70

Fl

Center 2.485 GHz 3 MHZ/ Span 30 MHz

Date: 30.JAN.2024 16:16:18

GFSK Hopping Band edge-right side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -46.65 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.484040000 GHz
20 Offfet 0.5 dB Marker| 1 [T1
-48l17 dBm
L 48350000 GHz
1,33 KB
= LA L NN A ahn
D2 1c.u dB \
-20 \
-30 \‘
p-40
\ 2
. N IUMWMNWWM
F-¢60
F-70
Fl
Start 2.47 GHz 3 MHZ/ Stop 2.5 GHz

Date: 30.JAN.2024 16:13:53

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



Reference No.: WTD23D12263997W001 Page 51 of 78

m/4DQPSK Transmitting Band edge-left side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -35.06 dBrn

Ref 20.5 dBm Att 30 dB SWT 15 ms 2.398128000

20 Offpet 0.5 dB Marker( 1 [T

=8

== T
[0
10
D2 —17.3 dB
20
30 —

t-60

F-70

Fl

Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz

Date: 30.JAN.2024 16:38:56

m/4DQPSK Hopping Band edge-left side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz ~34.37 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.398332000 GHz
20 Offget 0. dB Marker| 1 [T]
=3B} 12 dBm
= 400000h00 GHZ
; D1 2.76 dB
=
F-10

2 -|17.24 dBr

20

F-30

-40

t-s0

t-60

70

Fl

Start 2.31 GHz 10.2 MHZ/ Stop 2.412 GHz

Date: 30.JAN.2024 16:37:16
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m/4DQPSK Transmitting Band edge-right side

® RBW 100 kHz Marker 2 [T1
VBW 300 kHz 4
Ref 20.5 dBm Att 30 dB SWT 5 ms
20 Offpet 0.% dB Marker[ 1 [T1
-47148 dBm
L 2, 483500D00 GHZ
D1 3.19 dB
funxca} . A

o

L_10 (\
D2 —-[16.81 cB/.

t-20

|

t-60

F-70

Fl

Center 2.485 GHz 3 MHZ/ Span 30 MHz

Date: 30.JAN.2024 16:17:18

m/4DQPSK Hopping Band edge-right side

® REW 100 kHz Marker 2 [T1 ]
VEW 300 kHz ~45.86 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.485480000 GHz
20 Offget 0. dB Marker| 1 [T1
—-47146 dBm
L 483500000 GHz
=

AR LM A
TAVAVAVAvAY LAY

1

gy
|
|

t-s0

t-60

70

Fl

Center 2.485 GHz 3 MHZ/ Span 30 MEHz

Date: 30.JAN.2024 16:24:22
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10 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.
10.1 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

10.2 Test Result

AT SRR 20 dB Bandwidth 99% Bandwidth
MHz MHz
GFSK Low 0.954 0.846
GFSK Middle 0.954 0.846
GFSK High 0.948 0.846
m/4DQPSK Low 1.314 1.182
m/4DQPSK Middle 1.314 1.188
m/4DQPSK High 1.320 1.188
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http://www.waltek.com.cn




Reference No.: WTD23D12263997W001 Page 54 of 78

Test plots

20 dB Bandwidth
GFSK Low Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz -0.32 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 954.000000000 kHz
20 Offpet 0.% dB Marker[ 1 [T1
-19} 44 dBm
L. 2l,401652D00 GHz
ez - Ny 0 =il g

.

N

Wi ™

W—j\'\/ A

t-60

F-70

Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 30.JAN.2024 14:44:41

GFSK Middle Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz ~0.02 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 954.000000000 kHz
20 Offget 0. dB Marker| 1 [T1
-19105 dBm
FLl 44065 00 GH=z
m D1 0.97] dB

Fo

.
Y

D2 —J19.03 dBm

F-z0

S

F-30 /\,

a0 /M/\\v/j A\/\

11 T
60

F-70

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 30.JAN.2024 14:51:54
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GFSK High Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz 0.06 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 948.000000000 kHz
20 Offpet 0.$ dB Marker[ 1 [T1
-18}59 dBm
L. 2l 479658D00 GHz
funxca} D1 0.99 dB

Fo

s

-

F-10
// m\,*
2 -119.01 dBn

L N

F-40 il M'\L\
\'\jj
Aoy "// L\“W'\n
-0
F-70
Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 30.JAN.2024 14:54:01

m/4DQPSK Low Channel

® REBW 30 kHz  Delta 1 [T1 ]
VEBW 100 kHz ~0.02 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 1.314000000 MHz
20 Offpet 0. dB Marker| 1 [T1
-19}41 dBm
Lio 40145400 GE
=3

Ao VY e

I-s0.

60

F-70

Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 30.JAN.2024 14:41:18
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m/4DQPSK Middle Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz 0.14 dB

Ref 20.5 dBm Att 30 dB SWT 5 ms 1.314000000 MHZ

20 Offpet 0.% dB Marker| 1

L, 2. 440454p00 GHz

= D1 0.84] dB

Fo

A Wl

2 -119.16

f-s0

t-60

F-70

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 30.JAN.2024 14:38:44

m/4DQPSK High Channel

® RBW 30 kHz Delta 1 [Tl ]
VBW 100 kHz 0.22 dB
Ref 20.5 dBm Att 30 dB SWT 5 ms 1.320000000 MHz
20 Offfet 0.} B Marker| 1 [T1
-19}26 dBm
Lio 479454D00 GHE
=3 D1 0.29 dB

AV

D2 -19.09

F-zo \
-30

I-s0.

60

F-70

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 30.JAN.2024 14:34:43
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99% Bandwidth
GFSK Low Channel

® RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 0.53 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms
20 Offfet 0.% dB OBW84¢6|.000000p00 kHz
Temp 1| [T1 OBY]
i —17013 dEm
2.401688p00 GHz
1 Temp 2| [T1 OBY]
=

F-10

vl 1w

B /J\ﬂ
30

IO v R
b-60
f-70
Center 2.402 GHz 300 kHz/ Span 3 MEHz

Date: 30.JAN.2024 14:21:57

GFSK Middle Channel

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 0.79 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.441072000 GHz
20 Offget 0. dB OBW846[.000000p00 kHz

Temp 1| [T1 OBW

2|-440688
)
i

Temp 2| [T1 OB
Lo X

- -
/J \‘1\4 2l 441534
A

¥ W

T
F-30

i N

F-50
[/ TANT ]
60
70
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 30.JAN.2024 14:23:04
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GFSK High Channel

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 1.00 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.480072000 GHz
20 Offpet 0.% dB OBW846[.000000p00 kHz
Temp 1| [T1 OBY]
L. —16le6 dBm
2|.479694p00 GHz
L F
- 1 Temp 2| [T1 OBY]
== ] Loy -
A/\/ W 2|.480540p00 GHz
10 \
T
-20 /‘/\, \\
F-30
W ]
A "
F-60
-70

Center 2.48 GHz

Date: 30.JAN.2024 14:24:11

300 kHz/

Span 3 MHz

m/4DQPSK Low Channel

i

RBW 30 kHz  Marker 1 [T1
VBW 100 kHz 0.08 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.402108000 GHz
20 Offfet 0.% dB oW 1[.182000p00 MHz
Temp 1| [T1 OBW]
Lio —14[56 dRm
2. 401520p00 GHz
1 Temp 2| [T1 OBW]
- + <tBn
2.402702p00 GEz

L

J

20

-30

R
\

I-s0.

60

F-70

Center 2.402 GHz

Date: 30.JAN.2024 14:25:32

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

300 kHz/

Span 3 MHz



Reference No.: WTD23D12263997W001
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m/4DQPSK Middle Channel

RBW 30 kHz

Marker 1 [T1 ]

VBW 100 kHz 0.84 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.441120000 GHz
20 Offfet 0.§ dB oBW 1[.188000p00 MHZ
Temp 1f [T1 OBY]
L. —14l40 dpm
2}.440520p00 GHz
1 T 2| (T1 oBf
= em :
: o x ° 2 ™
,/\j\/\ \\J W 2| 441708p00 GHz
10 Wik iy
T
j} \\Fi
F-20 \
F-30
/7 Yo'y j\rf\j\\/,v\.«-\
F-50
-60
-70

Center 2.441 GHz

Date: 30.JAN.2024 14:29:14

300 kHz/

Span 3 MHz

m/4DQPSK High Channel

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 0.91 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.480120000 GHz
20 Offpet 0. dB OBW 1/-188000p00 MH=z
Temp 1| [T1 OB
Lio —14l67 dmy
2[.479520p00 GHz
1 )
Temp 2 T1 OB
== ¥ At !
f\ﬂ/\ \JW 2).480708p00 GEz
L 1o __
-20 \
-30
. VMY
50
60
70

Center 2.48 GHz

Date: 30.JAN.2024 14:31:13
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11 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.
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:
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, medium and highest channel individually. Record the max

value.
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11.2 Test Result

Page 61 of 78

Modulation Test Channel Output Power Limit (dBm)
(dBm)
GFSK Low 2.84 30
GFSK Middle 3.26 30
GFSK High 3.33 30
m/4DQPSK Low 3.52 21
m/4DQPSK Middle 3.90 21
m/4DQPSK High 3.96 21
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Test plots
GFSK Low Channel

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 2

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.401856000 GHz

20 Offpet 0.% dB

=8

o

F-10

t-20

30

-40

f-s0

t-60

F-70

Center 2.402 GHz 600 kHz/ Span 6 MHz

Date: 30.JAN.2024 14:12:36

GFSK Middle Channel

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MEz .

Ref 20.5 dBm Att 30 dB SWT 2.5 ms

20 Offpet 0. dB

=8

| =3 |
= |,

F-10

t-20

30

-40

t-s0

t-60

70

Center 2.441 GHz 600 kHz/ Span 6 MHz

Date: 30.JAN.2024 14:13:17
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GFSK High Channel

® RBW 3 MHz Marker 1
VBW 3 MHz

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.479844000

20 Offpet 0.% dB

=8

)
|

o

F-10

t-20

30

-40

f-s0

t-60

F-70

Center 2.48 GHz 600 kHz/ Span 6 MHz

Date: 30.JAN.2024 14:13:51

m/4DQPSK Low Channel

® REW 3 MHz Marker 1 [T1 ]
VEW 3 MHz 3.52 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.401940000 GHz

20 Offpet 0. dB

=8

:
= |,

F-10

20

30

-40

t-s0

t-60

70

Center 2.402 GHz 600 kHz/ Span 6 MHz

Date: 30.JAN.2024 14:15:27
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m/4DQPSK Middle Channel

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 3.90 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.440892000 GHz

20 Offpet 0.% dB

=8

S

o

F-10

t-20

30

-40

f-s0

t-60

F-70

Center 2.441 GHz 600 kHz/ Span 6 MHz

Date: 30.JAN.2024 14:16:58

m/4DQPSK High Channel

® REW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 3.96 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.479940000 GHz

20 Offpet 0. dB

=8

|« |
juz = I S

F-10

20

30

-40

t-s0

t-60

70

Center 2.48 GHz 600 kHz/ Span 6 MHz

Date: 30.JAN.2024 14:17:30
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12 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.

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) 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.
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12.2 Test Result
Modulation Test Channel Separation Limit(MHz) Result
(MHz)
GFSK Low 1.002 0.668 PASS
GFSK Middle 1.002 0.668 PASS
GFSK High 1.002 0.668 PASS
m/4DQPSK Low 1.002 0.668 PASS
m/4DQPSK Middle 1.002 0.668 PASS
m/4DQPSK High 1.002 0.668 PASS
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Test plots
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GFSK High Channel
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m/4DQPSK Low Channel
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m/4DQPSK Middle Channel
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m/4DQPSK High Channel
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13 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.

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: 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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13.2 Test Result

Test Plots:
79 Channels in total
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14

141

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).

14.2 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 fi FLEE I_)well Limits(s)
ime(ms) Time(s)
Low 2.880 0.307 04
GFSK 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 2.900 0.309 0.4

Remark: Only the worst-case mode DH5 and 2DH5 were 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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15 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 a PCB printed antenna, fulfil the requirement of this section.
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16 RF Exposure

Remark: refer to MPE test report: WTD23D12263997W002.

17 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix-CP-04A-Photos.
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