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General Information

4.1 General Description of E.U.T.
Product: Receiver
Model(s): R20
Model Description: N/A
Test Sample No.: 1-11
Bluetooth Version: 5.0
Hardware Version: 051-004734-00
Software Version: 110-009654-00
4.2 Details of E.U.T.
Operation Frequency: 2402~2480MHz
Max. RF output power: 7.59dBm
Type of Modulation: GFSK
Antenna installation: LDS PIFA Antenna
Antenna Gain: 2dBi
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 12V
4.3 Channel List
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
0 2402 1 2404 2 2406 3 2408
4 2410 5 2412 6 2414 7 2416
8 2418 9 2420 10 2422 11 2424
12 2426 13 2428 14 2430 15 2432
16 2434 17 2436 18 2438 19 2440
20 2442 21 2444 22 2446 23 2448
24 2450 25 2452 26 2454 27 2456
28 2458 29 2460 30 2462 31 2464
32 2466 33 2468 34 2470 35 2472
36 2474 37 2476 38 2478 39 2480

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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4.4 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.

4.5 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

[1Yes X1 No
If Yes, list the related test items and lab information:
Test Lab: N/A

Lab address: N/A
Test items: N/A

4.6 Abnormalities from Standard Conditions

None.

4.7 Test Mode

Tests Carried Out Under FCC part 15.247

Test Items Mode Data Rate Channel | TX/RX
Maximum Peak Output Power Bluetooth LE 1 Mbps 0/19/39 TX
Power Spectral Density Bluetooth LE 1 Mbps 0/19/39 TX
6dB Bandwidth Bluetooth LE 1 Mbps 0/19/39 X
Band Edge Bluetooth LE 1 Mbps 0/19/39 X
Transmitter Spurious Emissions Bluetooth LE 1 Mbps 0/19/39 X

Note: Parameters set by test software during channel & power tests, the software provided by the
applicant was used to set the operating channels as well as the maximum output power level. The RF
output power set is the power expected by the manufacturer and is going to be fixed on the firmware of
the final product.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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5 Test Summary
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Test Items Test Requirement Result
15.247(d)
Radiated Spurious Emissions 15.205(a) PASS
15.209(a)
Conducted Spurious Emissions 15.247(d) N/A
Conducted Emissions 15.207(a) PASS
6dB Bandwidth 15.247(a)(2) PASS
Maximum Peak Output Power 15.247(b)(3),(4) PASS
Power Spectral Density 15.247(e) PASS
Band Edge 15.247(d) PASS
Antenna Requirement 15.203 PASS
Maximum Permissible Exposure
(Exposure of Humans to RIF-') Fields) 1.1307(b)(1) PASS

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




Reference No.: WTD25D12348208\W002

6

6.1 Equipments List
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Equipment Used during Test

. . Last Cal. | Calibration
Item Equipment Manufacturer Model No. Serial No. Date Due Date
3m Semi-anechoic Chamber for Radiation Emissions 1#
2025-04-19 | 2026-04-18
1 Spectrum Analyzer R&S FSP30 100091 2026-04-07 | 2027-04-06
- . 2025-07-04 | 2026-07-03
2 Amplifier Agilent 8447D 2944A10178 5026-07-01 | 2027-06-30
Tri-log Broadband 2025-07-20 | 2026-07-19
3 Antenna SCHWARZBECK VULB9163 336 2026-07-18 | 2027-07-17
. 2025-04-19 | 2026-04-18
4 Coaxial Cable Top TYPE16(13M) - 2026-04-07 | 2027-04-06
5 Broa:;::;‘:a'_'om SCHWARZBECK | BBHA9120D | 9120D-1314 | 2025-08-09 | 2026-08-08
Broad-band Horn 2025-07-04 | 2026-07-03
6 Antenna SCHWARZBECK BBHA 9170 335 2026-07-01 | 2027-06-30
Broadband 2025-07-04 | 2026-07-03
7 Preamplifier COMPLIANCE | PAP-1G18 2004 2026-07-01 | 2027-06-30
8 Coaxial Cable To ZT26-NJ-NJ- ) 2025-04-19 | 2026-04-18
P 8M/FA 2026-04-07 | 2027-04-06
. . 2025-07-04 | 2026-07-03
9 | Microwave Amplifier | SCHWARZBECK BBV 9721 100472 2026-07-01 | 2027-06-30
. ZT40-2.92J- 2025-07-08 | 2026-07-07
10| Coaxial Cable Top 2.92J-2.0M 171009191 5026-07-01 | 2027-06-30
3m Semi-anechoic Chamber for Radiation Emissions 2#
. 2025-04-19 | 2026-04-18
1 Test Receiver R&S ESCI 101296 2026-04-07 | 2027-04-06
Trilog Broadband 2025-07-05 | 2026-07-04
2 Antenna SCHWARZBECK VULB9160 9160-3325 2026-07-04 | 2027-07-03
. 2025-04-21 | 2026-04-20
3 |Active Loop Antenna Com-Power AL-130R 10160007 2026-04-19 | 2027-04-18
. 2025-04-19 | 2026-04-18
4 Amplifier ANRITSU MH648A M43381 2026-04-07 | 2027-04-06
2025-04-19 | 2026-04-18
5 Cable HUBER+SUHNER CBL2 525178 2026-04-07 | 2027-04-06
RF Conducted Testing
2025-07-04 | 2026-07-03
1 Spectrum Analyzer R&S FSP40 100501 2026-07-01 | 2027-06-30
: 2025-07-04 | 2026-07-03
2 | Spectrum Analyzer Agilent N9020A MY49100060 2026-07-01 | 2027-06-30
3 Power Sensor TST TSCB562R2 - 2025-12-05 | 2026-12-04
Test Software:

Test Item

Software name

Software version

Conduction disturbance
Radiated Emission(3m)

EZ-EMC

EZ-EMC(RA-03A1-1)

RF Conducted Testing

TST-301

V2.0

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

Equipment Manufacturer Model No. Series No.

/ / / /

6.3 Measurement Uncertainty

Parameter Uncertainty
Conducted Emission t 3.64 dB(AC mains 150KHz~30MHz)
Radiated Spurious Emissions 1 5.08 dB (Bilog antenna 30M~1000MHz)
1 4.99 dB (Horn antenna 1000M~25000MHZz)
Radio Frequency +1x10"Hz
RF Power +0.42 dB
RF Power Density 1+ 0.7dB
Conducted Spurious Emissions + 2.76 dB (9kHz~26500MHZz)

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

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No.110 Dongguan Zhuang RD. Guangzhou, P.R. China.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.1

Radiated Emissions

Test Requirement:

Test Method:

Page 9 of 37

FCC 47CFR Part 15 Section 15.209 & 15.247
ANSI C63.10-2020

Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uV/im Distance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*?F k) 4+ 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20l0g 0%k 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log"??
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: 52.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation:

The test was performed in transmitting mode, the 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.

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

System 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 ]

3m
| €---m e >|
Y
1.5m .:
E Turn Table Absorbers
i AAAA
1 1
_I__

System Analyzer Network

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed........occcviiiiiiiiiieieeee e, Auto
IF Bandwidth..............coooii 10kHz
Video Bandwidth...........ccccoveeieiiiiiiiiiee. 10kHz
Resolution Bandwidth...........cccccoovvviiiiiinnnnes 10kHz
30MHz ~ 1GHz
Sweep Speed ........occiiiiiiiiee e Auto
DeteCtor.....omeeee s PK
Resolution Bandwidth............cccccoovviiiinnnnne, 100kHz
Video Bandwidth............cccoveeiiiiiiiiiiiee. 300kHz
Above 1GHz
Sweep Speed ... Auto
DeteCtor ... PK
Resolution Bandwidth............cccoevvviiiiiinnnnes 1TMHz
Video Bandwidth.....................c 3MHz
DeteCtor ... Ave.
Resolution Bandwidth............cccccovvvviiiiinnnes 1TMHz
Video Bandwidth.............ccccooviiiiiiiiiiiiis 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.

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 performed in X,Y and Z axis positioning(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand),the worst condition was tested putting the
eut in Z axis,so the worst data were shown as follow.

8. A 2.4GHz high —pass filter is used druing radiated emissions above 1GHz measurement.

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

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

Test Frequency: 30MHz ~1GHz
Worst case Low-2402:

Antenna Polarization: Vertical

ann B fim
' Limit: —
H H H H H ' Mangin: —
n ..........E..............E.....E....E....'.............................................................:......E..................
(1]}
ol |
' ' ' ' |
0 f . —3—4
! ! ! ! [ b
an
20 ;
0.0 : [ : :
0. i 40 Al B F0 AN ] 400 00 BO0 00 10000 MHz
Freq. Reading | Factor | Result Lirmit M arcin
NO-L ey [cBdvim| By | (B |@Buvim| gy | DEReRT | Femak
1 330043 4384 | 1600 | 2584 | 4000 | 1416 | QF
7 A5 4066 | 5013 | -15.66 | 3448 | 4360 | -9.02 oF
3 7630701| 5328 | -1536 | 3782 | 4600 | -6.08 ap
1 WE 4272 5241 | 1353 | 3088 | 4600 | A2 ap
5 4265210] 5125 | 1211 | 3014 | 4600 | -6.66 QF
B EATOO76| 4768 | -BaZ | 3087 | 4600 | 743 oF

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

Page 14 of 37

ann dBuY fm
H H Limit: —_—
H \ Margin: —_—
7n ..........:..............:.....:............................................................................E..................
60 :
50 i |
A0 | 5 E
| 1
30 §
0
b 1R R LTS P Ry b -;—-
0.0 i P i
30, D0 40 s B0 V0 BD 300 400 A0 BOO ADO 0000 MHz
Freq. Reading | Factar | Result Lirnit M argin
MO marey |Bovimd|  cdEy | oo [mBnvie|  ramy | CeEer | Remer
1 141 8262 43.89 -15.74 32.85 43480 -10.65 QP
2 165.4866( 43.91 -18. 69 32,86 4340 -10.64 cP
3 301459 5234 -18.16 3413 43.480 -9.32 QP
4 828878 a91.33 -12.87 3546 46.00 -7.84 QF
5 RA0E109( 46.39 -6.91 39.43 46.00 -6.52 QP
3] Ta2.e | 449 -4.96 39,35 46,00 -6.15 cP

Waltek Testing Group Co., Ltd.
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Test Frequency: 1GHz ~8GHz

GFSK Low Channel 2402MHz
Antenna Polarization: Vertical

Page 15 of 37

00 dBuYm
; Lnt.  —
; : AN —_
T
1]
3 —ar ¥ —%
o |.|.J,,~'.§,'.-u‘-.r.u%.mh-f..w-%'FVM-“"E l'mm‘"“I"L‘I'I-'uf.l.ﬂrn|"'ﬁ""'v " i J-.-f'i'.l.-J"f""" i poak
um‘.-""l';'lhlll [ 8 a9 : n
R IV T R S S-S B A i e
Lkt [ ;
an R REE L - .................................................................................i............
- ] '
in
n.m ! ! H
00 0N 27 000 A0, B0 FRO000 S50, Do 11000 T2E00.00  VAEDD.00 1630000 TRO0D.NMHz
Fre. Reading [ Factor | Result Lirit  |Margin
Mo k) [coBovird| dEy | By |Buvimg| oy | | Remak
1 75000 3641 | 128 | 37.60 | 5400 [-16.31] AVG
7 7454000 4867 | 121 | 4988 | 7400 |-2412) peak
3 BEABO00| 4865 | 113 | 4968 | 7400 |-2432) peak
7 BUGEO00| 3584 | 219 | 3803 | 5400 |-1587] AVG
A GE0BO00| 4872 | 304 | 176 | 7400 |-2224 peak
3 0333000 36.22 | 373 | 2985 | 5400 |-1405 AvG
7 0911000 48.35 | 486 | 5321 | 7400 |-2079] peak
8 1436000 36.65 | 406 | 4161 | 5400 |-1239] AVG
q 14345000 3153 | 947 | 4100 | 5400 |-1300] AvG
0 | 14362000) 4281 | G50 | 5231 | 7400 |-2168 peak
T1 | 17286000) 2986 | 1175 | 4161 | 5400 [-1238 AVG
12 | 17a02000) 4125 | 1180 | 5305 | 7400 |-2085 peak

Waltek Testing Group Co., Ltd.
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Antenna Polarization: Horizontal

Page 16 of 37

an.n dBuY fm
Limit: —_—
: : AVG: —
i1 R e R PP PP PP e
’
’
o ‘5 7 : 12
AP [ - H .ﬁ.-.\,h._f
50 .l.-t*-wﬁ%mmmm"“”«'-'"w‘* e ’f"wa"‘ﬂ-w,,,rﬁ‘f’#: \.fﬁr.ﬂﬂl"'?'hlwhﬂ peak
bt 4 & B 9 N
40 Pﬂkwuﬂwﬂf ot 1 v S - v
A | - ’
1 U S S i
w [T
n
V0D DO 27000 A400. Dy E100.00 FRO0L0N Q500 Dl TT20000 1290000 1460000 1630000078000 0MH 2
Freq. Reading [ Factor | Result Limit M argin
MO marey Bovied|  cdEy | o |@Buvi| rdgy | Dt | Pemerk
T 7400.000] 3664 | 131 | 37.05 | 5400 |-16.05| AVG
Z 7454000 4832 | 121 | 4963 | 7400 |-24.47| peak
3 10248.000] 4810 | 353 | 5163 | 7400 |-2237| peak
7 10418.000] 3660 | 308 | 4063 | 5400 |-13.37| AVG
5 11421.000] 4776 | 4087 | 5273 | 7400 |-2127| peak
5 T1456.000| 36.49 | 406 | 4145 | 5400 |-1265| AVG
7 13801000 4483 | G816 | 5305 | 7400 |-2005| peak
3 13818000 3287 | 822 | #1.08 | 5400 |-1201| AVG
3 T4345000] 3160 | 047 | #1.07 | 5400 |-1203| AVG
10 | 14370.000| 4206 | 053 | 5248 | 7400 |-2152| peak
11 17252000 3010 | T1.67 | #1.77 | 5400 |-1223| AVG
T2 | 17265000 4162 | 11.72 | 5323 | 7400 |-2076| peak

Waltek Testing Group Co., Ltd.
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GFSK Middle Channel 2440MHz

Antenna Polarization: Vertical

Page 17 of 37

ann dBufm
; Lmt.  —
! : AVG: -
an b - - e e L e
T ;
&0
— e
H L li i H | el |
o i lr-.l.u--l,--‘%\,..'.-"L ..-l‘||-'|T.I"'-'|'l’l"'..‘II|I3.I-1“Mrll : Jﬂ:ﬂ;.:.ll:m"‘""“il'll Wiy -\..'lk"'w-‘u.-'l-J"-"J"g“llllrﬂ"u;Il B
et ) n 9 I
L s ST T T R SRR oF __-."'g'_--_-.-.-.-"--E-'Rr..'.'._"_;L---------Ipil-._:_"':—'-.-.-_------.-E.-.:_.-t'"I'!'--—.-.."'l"|"|4
s R s - o
L H H
T
z | ' '
0
n.m 1 ! !
LR T R TR A0 Dy B0, 00 FRO0.00 S50,y 1200000 1290000 14600 00 1R300 0078000, DNMHz
Freu. Reading | Factor [ Resdlt Lirmit M argin
MO ey [Bdvim | dE) | (dBui) | @B | ey | SRR | Rema
1 SR07.000| 4916 | -453 | 2463 | 7400 |-2837| peak
Z BORGOO0| 36.95 | -348 | 3347 | 5400 |-2053] AVG
3 7409.000] 36,61 131 | 3812 | 5400 |-1588] AVG
1 7E11000] 4813 | 118 | 4832 | 7400 |-2488| peak
5 o024000| 49.08 | 225 | 51.33 | 7400 |-2267| peak
B G755.000| 36,31 705 | 3026 | 5400 |-1474| AVG
7 T1145000] 47.66 | 500 | 5265 | 74.00 |-21.35| peak
= 11456000 3667 | 496 | 4153 | 5400 |-1247] AVG
g T3852000] 3201 533 | 4128 | 5400 |-1276] AVG
10 | 147G7.000| 4377 | ©28 | 5305 | 7400 |-20.85| peak
T T7A5000] 4115 | 1161 | 5276 | 7400 |-21.24| peak
T2 | 1735000 2969 | 11.64 | 4153 | 5400 |-1247] AVG
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Antenna Polarization: Horizontal
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S0 B
Lmt  —
! : AVG: —
o
B0 .
" i .Fré-w""'ur'llr*ﬁ..-.l.ln'-lll‘l'*‘--"'"JI""'" .uu."""?' nwu-*"hll'j".l'-'-.-.'.ll"lhill'"q“wwl‘.l'\'."-'.llf.l|'*€"'|-"J"‘""JIM*"--D'B*ak
‘%'_.All-ll" 5 7 q : 11
40 """""""-;;.1:4.'-7‘"“ Mo'm-n’" Iyl n. Cm " .-:gn".‘..._:..k... S .r.ﬂ-."-__ "_""_:"".-'i'."“'""" AYG
A, | 2 . o ; . :
| T . SR B i i
R '
10
n.m ' ! H
1000 0000 Z70000 AMDD.00  GI0000 70000 50000 V120000 1790000  TAG0000 6300 007 S000 DM Hz
Fred. Reading | Factor | Result Lirmit M argin
MO k) Buvird|  Er | coBdry |iBuvin| ey | DR Remark
1 a488.000( 4880 -4.44 44 0f 7400 [-28.94] pealk
2 arZe.00af 37.M -416 3285 400 [-21.18] AVG
3 BYT1E.000( 4341 054 4595 7400 [-25.05] peak
4 Faran0af 264 1.28 L] 5400 [-1621] AVG
a 9525.000( 36.39 N 3880 a4.00 [-14.580] AVG
4] 9857.000( 4317 308 a1.25 7400 [-2274] peak
7 11455000 36.62 495 41 .88 8400 [-1242] AVG
3 115806.000] 48.14 494 53.08 F4.00 [-2092] peak
9 13801.000] 33.04 316 41.20 a4.00 [-1280] AVG
10 14413000 4277 9584 5236 7400 |[-21.64] peak
11 17269.000 29.71 11.72 41.43 5400 [-12587] AVG
12 17303.000] 42.69 11.80 5449 7400 [-1851 peak
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GFSK High Channel 2480MHz
Antenna Polarization: Vertical

Page 19 of 37

q0.0 B m
Limit: —_—
| | AVE: —
an o e o e e e e e e e e e e
70
1]
8 o 1
FIJ | : 4
" Lk\-n,f%’n’;'\. ,.%Im"“m"m"".m.“IEIJ T, """ﬁwﬁ““-“'n*'“':"""ﬂ-‘iuﬂﬁmk
i T E g8 9 N
40 ----......:.-"-If:;.'-il;;gla"vfj'l.d'.'.'........é......:......ﬁ....:.-....__._...::d.-.-----_-_-_-_J'.l-:-'.__._:_:.---_--_--;-':.-r-..'ﬂ‘.-l'_'g'—..ﬂ‘-‘— o 'E_'_ e P
TH R b -
i
n
0. : : :
O 00 27 i 0n AA00_ 0y B0 1m0 JRO0O0 L GTRT 1100000 1290000 T4R00 G0 1E300000 18000 NMHz
Fred. Reading [ Factor | Result Lirmit [ argin
MO ey [Bovim| By | (B | @Buvir| cogy | et | Remank
7 7400000 4753 | 131 | 46.84 | 7400 |-2516] peak
2 7400000 3628 | 131 | 3760 | 5400 |-1640] AVG
3 5616.000| 4831 132 | 4063 | 7400 |-2437| peak
3 G177.000| 3648 | 196 | 3645 | 5400 |-1555] AWG
5 T1370.000] 4912 | 487 | &4.08 | 7400 |-18.91] peak
B TI472000| 3649 | 486 | 4145 | 5400 |-1255 AYG
7 136001.000] 4345 | G416 | &1.61 | 7400 |-2238] peak
g 13635000 3268 | 827 | 4085 | 5400 |-1305 AVG
g T4326.000] 3152 | 843 | 4085 | 5400 |-1305 AYG
T0 | 14532000] 4273 | 660 | 5242 | 7400 |-2158 peak
11 17235.000] 4162 | 11.64 | 5326 | 7400 |-2074] peak
12 | 17252000 2868 | 1167 | 4131 | 5400 |-1263] AVG
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Antenna Polarization: Horizontal

Page 20 of 37

ann dBuWY . m
; Limt  —
! : AVG: —
am oo o o e e e L e -
o
1] :
1 q ;“g a E ;Cz
o i .'|\"H'f“-'r-f}?“-'_-_-'-"r..-\.-ﬂllllll"l""'* fﬁi‘wﬁwi T Iv"M-“"'Ildll-l".‘\\-Iu.'l“l“"?"-'l"llilﬂu.hh; W pock
T 'R 10 H m
40 ”M,,._euww"l' P E _#P__E_.,n_aﬂ_ ANG
- N s - Tt S
—— e ' E
LI . .
20 ; ;
1
n.m 1 ! !
V00, MO0 270000 400, iy E00,100 FAO0.0n S0, iy 11200000 12900.00 4600, 00 TEI00 001 E000, NMH 2
Fred. Reading | Factor | Result Lirnit  (Margin
MO ey cBovim|  (dEY | cdBuir) | @B | ey | DR | Remark
T 7375000 4367 | 128 | 4885 | 7400 |-2415| peak
Z 7443000 3678 | 127 | 36.05 | 5400 |-1585] AVG
3 G20B.O00| 36.56 | 313 | 39.69 | 5400 |-1431] AVG
1 GO25000] 4782 | 301 | &083 | 7400 |-2317| peak
5 11438.000] 3657 | 496 | 4153 | 5400 |-1247] AVG
B 11450.000] 47.79 | 496 | 5275 | 7400 |-21.25| peak
7 12300000 4662 | 444 | 51.06 | 7400 |-2204] peak
g 12300000] 3601 | 444 | 3945 | 5400 |-1455 AVG
g 13635000 4461 | G27 | 5268 | 7400 |-2112] peak
T0 | 13835.000] 32.85 | 827 | 41.22 | 5400 |-1278] AVG
& 17286.000] 2979 | 11.75 | #1564 | 54.00 |-1246] AVG
T2 | 17303000] 4085 | 11.80 | 5275 | 7400 |-21.25 peak
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Radiated Restricted Band Emission
GFSK Low Channel 2402MHz
Antenna Polarization: Vertical

1200 dBud A

Limit: —
: : AVE: o
S e

100
an

an

]

an

an ......................................:......................................:.........................................:............

200 H H :
ZI0.000D F329.00 234800 2367 .00 Z3BE.00 240500 24240 244300 HME2.00 248100 250000 MHz

N | i |pai| aey | @euim |cBim)| Gay | | R
1 TMIEA| 66.60 | -10.61 | 4503 | 7400 |-26.01| peak
7 7H0000| 5571 | 1076 | 4445 | 7400 |-79.55 peak
3 7453500| 65.74 | -1066 | 4508 | 7400 |-28.92 peak
i 7400120] 5679 | 10085 | 4564 | 7400 |-79.96| peak
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Reference No.: WTD25D12348208\W002

Antenna Polarization: Horizontal
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12000 dBuy/Sm
Limit: —_—
110 A'u'l:;_
100
an
an
¥
(1]
50
40
T St S
210 ; i j
FA0. MmN 2329 00 2348 ARy .00 FARE 00 24005 iy 242400 24300 HMEX DN 2A80.00 250000 MHz
Fren, Feading | Factor | Resdt Lirnit | argin
Mo ey [oBdviry| @B | (B |@Buvim| gy | | Rema
7 7346460| 5637 | -10.81 | 4556 | 7400 |-25.44] peak
7 7360000 5465 | -1076 | 4389 | 7400 [-3011] peak
3 7483500| 54.72 | -10.66 | 44.06 | 7400 |-20.04] peak
1 JABETT0| 5616 | -10.65 | 4551 | 7400 |-26.49] peak
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GFSK High Channel 2480MHz

Antenna Polarization: Vertical

Page 23 of 37

1200 dEuySm
Limit:
10 ‘wﬂ
100
an
an
il
(1]
50 f
40
[ T e e T
200 i
A0 000N 23900 2348 0y FI6¥.00 X386 00 2405, iy 2424, 100 244300 2EZ 00 248000 2500000 MHz
Fren. Reading | Factor Result Lirmit | argin
MO ey [Bdvim | dE) | (dBui) | @B | ey | SRR | Rema
1 7347 620| 5609 | -10.61 | 4548 | 7400 |-2852] peak
Z 7380000| 5397 | -10.76 | 43241 | 7400 |-3079] peak
3 7483500| 5374 | -10.66 | 4308 | 7400 |-3082] peak
1 JAGE 70| 5528 | 1066 | 2463 | 7400 |-2837| peak
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Reference No.: WTD25D12348208\W002

Antenna Polarization: Horizontal

Page 24 of 37

12000 dBuY S m
Limik:
SR T S N S N S S SN SO S = |
100
an
an
T
(71] E
50
40
200 1 ! :
30000 232900 2348 00 FI67.00 FBE00 2405, i 2424 100 44300 2462 00 248700 250000 MHz
Freq. Reading | Factor | Result Lirit  |Margin
MOl mirmy [oBuvimd|  (dBy | cdB g |iBvim | (dEy | D | Remane
7 7334510 57.02 | 1082 | 4620 | 7400 |-27.80] peak
7 7390000 5454 | -1076 | 4378 | 7400 |-30.22| peak
3 2483500 5562 | -10.66 | 4495 | 7400 |-28.04] peak
7 7488670 5611 | -10656 | 4546 | 7400 |-2654| peak

Test Frequency: 8GHz~25GHz

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

Conducted Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10-2020

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:
Below 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

Mode: channel O

® “RBW 300 Hz Marker 1 [
“VBW 1 XEz

Ref -10 dBm “Att 30 dB SWT 1.6 s

Page 26 of 37

9kHz - 150kHz

Mode: channel 19

—1o Offfet 0.§ aB

(- ]
[ VL [
-
L

WWMWMMWMNWWMW L T T

i

-110

-110

Start 9 kiz 14.1 kHz/ Stop 150 kHz Start 9 kiz 14.1 kHz/

Date: 1.APR.2026 13:07:32

Mode: channel 39
® "%‘\B:A: iDiﬁiz Marker 1 [

Ref -10 dBm *Att 30 dB SWT 1.6 s

Date: 1.APR.2026 13:07:53

~10 Offpet 0.} dB

-1

-110

Start 9 kHz 14.1 kEz/ Stop 150 kmz

Date: 1.APR.2026 13:08:16
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Mode: channel 0

® “REBW 10 kHz  Marker 1 [Tl
“VEW 30 kEHz

Ref -10 dBm “Btt 30 dB SWT 300 ms

~10 Offfet 0.} dB

-110

Start 150 kHz 2.985 MHz/ Stop 30 MHZ

Date: 1.APR.2026 13:09:21

Mode: channel 39
®

Ref -10 oBm “Att 30 dB

~10 0fffet 0.% dB

== |

%WWW- oAl A A A A

-1

-110

Start 150 kHz 2.985 MEz/ Stop 30 MHz

Date: 1.APR.2026 13:10:04
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150kHz — 30MHz

Mode: channel 19

Ref -10 dBm *Att 30 dB

-10 Offpet 0. dB
[ ]
L [
or
o
[ ‘4%
AT arT Ry AT () e ol an
b
110
Start 150 kHz 2.985 MHz/ Stop 30 MHzZ
Date: 1.APR.2026 13:09:43
[
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Mode: channel 0

REW 100 kHz Marker 2 [T
VEW 300 kEz
SWT 2.5 s

Att 30 dB

Fundamental :0-s =

i}&s?’ 0.
B

| T S il

Start 30 MEz 2.497 GHz/

Stop 25 GHz

Date: 1.APR.2026 13:03:56

Mode: channel 39

RBW 100 kHz Marker
VBW 300 kHz
SWT 2.5 s

Fundameéntal :..c

Att 30 dB

6.las apw

b AR Py

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 1.APR.2026 13:06:31
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Above 30MHz

Fundamentat ==

Att 30 GB

Mode: channel 19

20 \D_ﬁf-
L

\

N\

PN TTN

A A

A
IPATAJ L AU

Start 30 MHz

Date: 1.APR.2026 13:05:14

2.497 GHz/

Stop 25 GHz
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9 Band Edge Measurement

Test Requirement: FCC 47CFR Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019

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

Test Limit:

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)).

Test Mode: Transmitting
9.1 Test Produce

1.

Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one
measured frequency within its operating range, and make sure the instrument is operated in its

linear range.

Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency span
including 100 kHz bandwidth from band edge.

Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot

the graph with marking the highest point and edge frequency.

Repeat above procedures until all measured frequencies were complete.

Waltek Testing Group Co., Ltd.
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9.2 Test Result

Test result plots shown as follows:
LE: Band edge-left side

® REW 100 kHz Marker 2 [T1
VBW 300 kHz

Ref 20.5 dBm Att 30 dB SWT 15 ms
20 Offpet 0.% dB
= 10
=
=3
-
|aodioin ol ol Je s | s A sl A e, M}
F1
Start 2.31 GHz 10.2 MHz/ Stop 2.412 GHz

Date: 1.APR.2026 11:00:18
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LE: Band edge-right side

EBW 100 kHz
VBW 300 kHz

Marker 2

[r1 ]

Ref 20.5 dBm Att 30 dB SWT 5 ms
20 Offpet 0. dB Marker| 1 [T
L
=
T
L. f \
e ad p AN |n»»/j Ml & PR VT RY oS A
1
Start 2.47 GHz MEz/ Stop 2.5 GHz

Date: 1.APR.2026 11:01:53
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10 6 dB Bandwidth Measurement

Test Requirement:  FCC 47CFR Part 15 Section 15.247

Test Method: ANSI C63.10-2020
KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019

Test Limit; §15.247(a)(2)
Systems using digital modulation techniques may operate in the 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

Test Mode: Transmitting

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. 6dB Bandwidth Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

10.2 Test Result

Operation mode

Test Channel

6dB Bandwidth (MHz)

LE

Channel 0 0.660
Channel 19 0.654
Channel 39 0.642

Note: please refer to next page for test plot.
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Test result plot:
Mode: TX GFSK channel 0 Mode: TX GFSK channel 19

® *RBW 100 kHz Delta 1 [T1 ] @
*VBW 300 kHz dB

Ref 20.5 dBm “Btt 30 dB SWT 2.5 ms

4 dB

Ref 20.5 dBm *Att 30 dB

20 Offpet 0.5 dB Mark: 20 Offpet 0.5 dB Marker| 1

Center 2.402 GHz 300 xHz/ Span 3 MEZ Center 2.44 GHz 300 kHz/ Span 3 MEz

Date: 1.APR.2026 10:54:21 Date: 1.APR.2026 10:55:22

Mode: TX GFSK channel 39

1]
—0.70 &B

®

Ref 20.5 cBm “Att 30 dB SWI 2.5 ms 642.000000000 KEz

70 Offper 0.F aB Marker] 1 IT1
Lo ame
oo oM
L
EREE e
D ]
R TR B 4

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 1.APR.2026 10:56:12
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11 Maximum Peak Output Power
Test Requirement:  FCC 47CFR Part 15 Section 15.247

Test Method: ANSI C63.10-2020
KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019
_— §15.247(b)
Test Limit:

The maximum peak conducted output power of the intentional radiator shall
not exceed 1W.

Test Mode: Transmitting

11.1 Test Procedure

According to KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019
Section 8.3.1.1 RBW 2 DTS bandwidth
Subclause 11.9.1.1 of ANSI C63.10 is applicable.

Section 8.3.1.2 Integrated band power method

For measuring the output power of a device transmitting a wide-band noise-like signal where the peak
power amplitude is a statistical parameter, the preferred methodology is to use an integrated average
power measurement, as described in 8.3.2. The peak integrated band power method of 11.9.1 in ANSI
C63.10 is not applicable.

Subclause 11.9.2 of ANSI C63.10 is applicable.

11.2 Test Result

Channel Frequency Maximum Peak Output
Operation mode Limit
(MHz) Power (dBm)
Low-2402 7.38 1W/30dBm
LE Middle-2440 7.59 1W/30dBm
High-2480 7.11 1W/30dBm
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Test Plot

Mode: TX GFSK channel 0 Mode: TX GFSK channel 19
® RBW 3 MHz Marker 1 [ ® f\;z ialdi;: Marker 1 [T1

VEW 10 MHz
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.402 Ref 20.5 dBm Att 30 dB SWT 2.5 ms

20 Offfet 0.3 dB

20 Offpet 0.5 dB

Center 2.402 GHz 1 MEz/ Span 10 MEZ Center 2.44 GHz 1 vEzZ/ Span 10 MAZ

Date: 1.APR.2026 10:47:54 Date: 1.APR.2026 10:48:20

Mode: TX GFSK channel 39
® RBW 3 MHz Marker 1 [T1 ]

VBW 10 MEz 7.11 dBn

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.479860000 GHz

20 Offfet 0. de

L

— —

| —

o

.

~

Center 2.48 GHz 1 MEz/ Span 10 MHz
Date: 1.APR.2026 10:50:53
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12 Power Spectral Density
Test Requirement:  FCC 47CFR Part 15 Section 15.247

Test Method: ANSI C63.10-2020
KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019
_— §15.247(e)
Test Limit:

For digitally modulated systems, the power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8 dBm in any
3 kHz band during any time interval of continuous transmission.

Test Mode: Transmitting

12.1 Test Procedure

According to KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019 section 8.4
Subclause 11.10 of ANSI C63.10 is applicable.
Choose the test procedure according to the product type
Peak PSD
Subclause 11.10.2 of ANSI C63.10 is applicable.
AVG PSD
Subclause 11.10.3/4/5/6/7/8 of ANSI C63.10 is applicable.
12.2 Test Result

Channel Frequency Power Spectral
Operation mode Limit
(MHz) (dBm per 3kHz)
Low-2402 -9.07 8dBm per 3kHz
LE Middle-2440 -8.81 8dBm per 3kHz
High-2480 -8.11 8dBm per 3kHz
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Mode: TX GFSK channel 0

Ref 20.5 dBm Att 30 dB SWT 115 ms

20 Offfet 0.3 dB

ba

L.

Center 2.402 GHz 100 kHz/ Span 1 MEZ

Date: 1.APR.2026 10:58:48

Mode: TX GFSK channel 39

Ref 20.5 cBm Att 30 oB SWI 115 ms 2.479950000 GHz

20 Offfet O0.f dB

Center 2.48 GHz 100 kHz/ Span 1 MEz

Date: 1.APR.2026 10:57:58
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Test Plot

Mode: TX GFSK channel 19

® REW 3 kHz  Marker 1 [T1
vEw 10 kEz a

Ref 20.5 dBm Att 30 dB SWT 115 ms

20 Offpet 0.5 dB

M,

Center 2.44 GHz 100 kHz/ Span 1 MHEz

Date: 1.APR.2026 10:58:23
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13 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 LDS PIFA Antenna fulfil the requirement of this section.

Note: Please refer to EUT photos for more details.

14 RF Exposure

Remark: Please refer to MPE test report: WTD25D12348208W004.
15 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix- R20-Photos
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