Project No.: ZKT-230330L2201E-2
Page 1 of 32

FCC TEST REPORT
FCC ID:2A4LH-Y22

Report Number.............ccocoovnnnnne. : ZKT-230330L2201E-2

Date of Test......cccccvevveveieiiieieecee Mar. 27, 2023 to Apr. 25, 2023

Date of issue.........cccceecevvveveseseenee s Apr. 25, 2023

Total number of pages...........ccccevnne. 32

Test Result ..o, : PASS

Testing Laboratory........................... : Shenzhen ZKT Technology Co., Ltd.

AdAreSS ...ooeeieee e : 1/F, No. 10@7gudfjg B, No. 6, Tangwei Community IndySirig!

Avenue, Fuhai Street, Bao'an District, Shenzhen, China

Applicant’'s name ..........eeiecninnes : Shenzhen Pannizhe Technology Co., Ltd.

2nd Floor 7th Building Tiankou Industrial Park

Address Huangtian Xixiang Town Baoan District Shenzhen, China 518128
Manufacturer's name ....................... Shenzhen Pannizhe Technology Co., Ltd.
AdAreSS ....ccooveeveieieieieeeieeeeeeins . 2nd Floor 7th Building Tiankou Industrial Park

" Huangtian Xixiang Town Baoan District Shenzhen, China 518128

Test specification:

FCC CFR Title 47 Part 15 Subpart C Section 15.236

Standard.........coccooovieeiie * ANS| C63.10:2013
Test procedure..........cceveveveveeerenanee. !

Non-standard test method ................ : N/A

Test Report Form No.......ccoveuvuneee : TRF-EL-108_VO
Test Report Form(s) Originator..... : ZKT Testing
Master TRF . Dated: 2020-01-06

This device described above has been tested by ZKT, and the test results show that the equipment under
test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested sample
identified in the report.

This report shall not be reproduced except in full, without the written approval of ZKT, this document may
be altered or revised by ZKT, personal only, and shall be noted in the revision of the document.

Product name : Microphone

Trademark .......ccccoooeeeveeeeeeieeeeeeene - N/A

Model/Type reference....................... Y22,Y16S,Y17,Y18,Y19,Y20,Y21,Y23 ,Y25,Y26,Y27,Y28,Y29 ,Y30
RatingS.......ooveveveeeeeeeeeeeeee : DC 5V from Adapter input AC 120V/60Hz or DC 3.7V from Battery
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1. VERSION
Report No. Version Description Approved
ZKT-230330L2201E-2 Rev.01 Initial issue of report Apr.25, 2023
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2. SUMMARY OF TEST RESULTS
Test procedures according to the technical standards:
FCC Part15 (15.236) , Subpart C
Standard
Section Test ltem Judgment Remark
15.203 Antenna Requirement PASS
15.207 Conducted Emission PASS
15.236(d)(1) Maximum Radiated Power(EIRP) PASS
15.236(g) Radiated Spurious Emission Measurement PASS
15.236(g) Necessary bandwidth PASS
15.236(f)(2) Occupied Bandwidth Emission PASS
15.236(f)(3) Frequency Stability PASS

NOTE:

(1)” N/A” denotes test is not applicable in this Test Report

B)

(m
X



Project No.: ZKT-230330L2201E-2
Page 7 of 32

2.1 TEST FACILITY

Shenzhen ZKT Technology Co., Ltd.
Add. : 1/F, No. 101, Building B, No. 6, Tangwei Community Industrial Avenue, Fuhai Street, Bao'an
District, Shenzhen, China

FCC Test Firm Registration Number: 692225
Designation Number: CN1299
IC Registered No.: 27033

2.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y + U - where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2 - providing a level of confidence of approximately 95

% °

No. Item Uncertainty

1 AC Conduted Emission Test +1.38dB
3m camber Radiated spurious _

2 emission(9KHz-30MHz) U=4.5dB
3m camber Radiated spurious _

3 emission(30MHz-1GHz) U=4.8dB
3m chamber Radiated spurious _

4 emission(1GHz-18GHz) U=4.9dB
3m chamber Radiated spurious _

5 emission(18GHz-40GHz) UZegR

6 Conducted Adjacent channel U=1.38dB
power
Conducted output power _

/ uncertainty Above 1G U=1.576dB
Conducted output power _

. uncertainty below 1G U=1.28dB

9 humidity uncertainty U=5.3%

10 Temperature uncertainty U=0.591C
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3.GENERAL INFORMATION
3.1 GENERAL DESCRIPTION OF EUT

Equipment Microphone

Trade Name N/A

Model Name Y22

Serial Model Y16S,Y17,Y18,Y19,Y20,Y21,Y23 ,Y25,Y26,Y27,Y28,Y29 ,Y30

Model Difference All the same except the model number and colour

Hardware version V1.0

Software version V1.0

Operation Frequency: 660MHz

Modulation Type: FSK

Antenna Type: Internal Antenna

Antenna Gain: -0.11 dBi

Ratings DC 3.7V from battery

Operation Frequency each of channel

Channel Frequency

1 660MHz

(m
X
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3.2 DESCRIPTION OF TEST MODES

For All Emission

Final Test Mode Description
Transmitting mode Keep the EUT in continuously transmitting mode
Note:

(1) Fully-charged battery is used during the test

3.3 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED
Conducted Emission Test

EUT

Spurious emissions

EUT

3.4 DESCRIPTION OF SUPPORT UNITS(CONDUCTED MODE)

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

Item Equipment Mfr/Brand Model/Type No. Series No. Note
E-1 Microphone N/A Y22 N/A EUT
E-2 Adapter N/A FYD-0502000US N/A N/A
Iltem | Shielded Type Ferrite Core Length Note
Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2) For detachable type 1/O cable should be specified the length in cm in TLengtha column.
(3) “YES”is means “shielded” “with core”; “NO” is means “unshielded” “without core”.

B
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Item Equipment Manufacturer Type No. Serial No. Last calibration | Calibrated until
Spectrum Analyzer
1 (9kHZ-26.5GHz) KEYSIGHT 9020A MY55370835 Oct. 28, 2022 Oct. 27, 2023
Spectrum Analyzer
2 (10kHz-39.9GHz) R&S FSQ 100363 Oct. 28, 2022 Oct. 27, 2023
EMI Test Receiver
3 (9KHz-7GHz) R&S ESCI7 101169 Oct. 28, 2022 Oct. 27, 2023
Bilog Antenna
4 (30MHz-1500MHz) Schwarzbeck VULB9168 N/A Nov. 02, 2022 Nov. 01, 2023
Horn Antenna .
5 (1GHZ-18GHz) Agilent AH-118 071145 Nov. 01, 2022 Oct. 31, 2023
Horn Antenna
6 (15GHz-40GH?z) A.H.System SAS-574 588 Oct. 28, 2022 Oct. 27, 2023
7 Loop Antenna TESEQ HLA6121 58357 Nov. 01, 2022 Oct. 31, 2023
Amplifier EM EM330
® | (30-1000MHz) Electronics Amplifier ocor4r Nov. 15, 2022 QIR Q4 2923
Amplifier .
9 (1GHz-26.5GH?z) Agilent 8449B 3008A00315 Oct. 28, 2022 Oct. 27, 2023
Amplifier s
10 (500MHz-40GHz) Rk DLE-161 097 Oct. 28, 2022 Oct. 27, 2023
1" Test Cable N/A R-01 N/A Oct. 28, 2022 Oct. 27, 2023
12 Test Cable N/A R-02 N/A Oct. 28, 2022 Oct. 27, 2023
13 Test Cable N/A R-03 N/A Oct. 28, 2022 Oct. 27, 2023
14 Test Cable N/A RF-01 N/A Oct. 28, 2022 Oct. 27, 2023
15 Test Cable N/A RF-02 N/A Oct. 28, 2022 Oct. 27, 2023
16 Test Cable N/A RF-03 N/A Oct. 28, 2022 Oct. 27, 2023
17 | ESC Signal Agilent E44218B N/A Oct. 21,2022 | Oct. 20, 2023
Generator
18 Sgnal Generator Agilent N5182A N/A Oct. 21, 2022 Oct. 20, 2023
19 | Magnetic Field Narda ELT-400 0-0344 Nov. 15,2022 | Nov. 14, 2023
Probe Tester
Wideband Radio
20 Communication R&S CMW500 106504 Oct. 28, 2022 Oct. 27, 2023
Test
21 | MWRF Power MW MW100-RPCB | NJ/A Oct. 21,2022 | Oct. 20, 2023
Meter Test system
22 D.C. Power LongWei TPR-6405D | N/A \ \
Supply
23 | EMC Software Frad ezemc | yorEMOCON | \
24 RF Software MW MTS8310 Vv2.0.0.0 \ \
25 Turntable MF MF-7802BS N/A \ \
26 Antenna tower MF MF-7802BS N/A \ \
= E D= 3
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ltem E K'T‘d of Manufacturer Type No. Serial No. Last calibration Calibrated until
quipment
1 LISN R&S ENV216 101471 Oct. 28,2022 | Oct. 27, 2023
2 LISN CYBERTEK | EM5040A E185%40014 Oct. 28,2022 | Oct. 27,2023
3 Test Cable N/A Co1 N/A Oct. 28,2022 | Oct. 27, 2023
4 Test Cable N/A C02 N/A Oct. 28,2022 | Oct. 27, 2023
5 EM' Test R&S ESRP3 101946 Oct. 28,2022 | Oct. 27, 2023
ecelver
6 |Absorbing Clamp DZ ZN23201 N/A Oct. 28,2022 | Oct. 27, 2023
= B = 3
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4. EMC EMISSION TEST

4.1 CONDUCTED EMISSION MEASUREMENT

Test Requirement: FCC Part15 C Section 15.207

Test Method: ANSI C63.10:2013

Test Frequency Range: 150KHz to 30MHz

Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto

4.1.1 POWER LINE CONDUCTED EMISSION LIMITS
(Frequency Range 150KHz-30MHz)

Limit (dBuV)
FREQUNCY (MHz) Standard
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 * FCC
0.50 -5.0 56.00 46.00 FCC
5.0 -30.0 60.00 50.00 FCC

Note:
(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the logarithm of the
frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

)
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4.1.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /0 cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

4.1.3 DEVIATION FROM TEST STANDARD
No deviation

4.1.4 TEST SETUP

/ Vertical Reference
Ground Plane /TestReceiver

e I
EUT Mgggg

40cm

80cm

/Im

N T
\Horizontal Reference
Ground Plane

Note: 1.Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and atleast 80

from other units and other metal planes

4.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has
been programmed to continuously transmit during test. This operating condition was tested and used to
collect the included data.

4.1.6 TEST RESULTS

)
I
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Temperature : 26C Relative Humidity : 54%
Pressure : 101kPa Phase : L
Test Voltage : AC 120V/60Hz
80 Level (dBuV) Date: 2023-04-07
72.0

EN55032 CLASS- B QP

- ‘;MW'H'W wu'{! \'“1 |.

bl

%&*ﬁm A Ao,

EN55032 CLASS-B AV

Lk
}.\
b
"

aLy !
ylﬂ

Frequency (MHz)

30

Cahle LISN Recener Emission Oseer
MNo. Freq Loss Factor Reading Lewvel Limit Limit ~ Remark
hMHz dB dB/m dBuY dBu¥/m dBuv/m dB
1 0.162 0.00 9.54 18.45 28.02 6634 =27.32 Average
2. 0162 0.00 954 30.78 40.32 6534 -25.02 QP
3. 0.238 0.01 955 19.96 2952 5217  -22.65 Average
4, 0.238 0.01 955 29.78 39.34 6217  -22.83 QP
5. 0322 0.0 956 21.02 3059 4966  -19.07 Average
b. 0322 0.01 95k 28.51 38.06 h966 -21.58 QP
7. 0.406 0.01 957 2192 31,60 4773 -18.23 Average
a. 0.406 0.01 957 28 .68 38.26 5773 1947 apF
g, 0.481 0.01 957 22.35 31.93 46.32 -14.39 Average
10. 0.481 0.01 957 29.41 38.99 b6.32 -17.33 QP
11 0.712 0.02 9.58 15.60 2h.20 46.00  -20.80 Average
12. 0.712 0.02 9.58 2417 33:77 66.00  -22.23 aP
Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.
2.Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.

3.Mesurement Level =

Reading level + Correct Factor

B)
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Temperature : 26C Relative Humidity : 54%
Pressure : 101kPa Phase : N
Test Voltage : AC 120V/60Hz
80 Level (dBuV) Date: 2023-04-07
72.0

EN55032 CLASS-BQP

EN55032 CLASS-B AV

LA

W

LW S M-
W Wit 5

i u.\.-‘*‘
Ll

Freguency (MHz)

30

WSO A Wk —

Cable LISN Recewer Emission Creer
No. Freq Loss Factor Reading Lewvel Limit Limit  Remark
MHz dB dB/m dBuY  dBuv/m dBu¥/m dB
0.166 0.00 9.54 19.24 28.78 55.16  -26.38 Average
0.166 0.00 9.54 28.46 38.00 6516 -27.16 QP
0.242 0.01 9.55 24.73 34.29 5204 -17.75 Average
0.242 0.0 9.55 29.48 39.04 62.04 -23.00 ar
0.327 0.01 9.56 24.44 34.01 4453 -=lhbe Average
0.327 0.01 9.56 26.64 38.21 5953 =21 a QP
0.410 0.0 a57 2h.80 35.38 4764 -1226 Average
0.410 0.01 957 30.35 39.93 5764 -17.71 QP
. 0.489 0.01 9.58 26.29 35.88 46.19  -10.31 Average

10. 0.4589 0.0 9.58 32.10 41.69 56.19  -1450 QP

11. 2.297 0.05 959 1912 28.76 46.00 -17.24 Average

T 2.297 0.05 9.59 25.29 34.93 56.00 -21.07 QP

Notes:
1.An initial pre-scan was performed on the line and neutral lines with peak detector.

2.Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.

3.Mesurement Level = Reading level + Correct Factor

B)
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4.2 RADIATED EMISSION MEASUREMENT

Test Requirement: FCC Part15 C Section 15.209

Test Method: ANSI C63.10:2013

Test Frequency Range: 9kHz to 25GHz

Test site: Measurement Distance: 3m

Receiver setup: Frequency Detector RBW VBW Value

9KHz-150KHz Quasi-peak | 200Hz 600Hz | Quasi-peak

150KHz-30MHz | Quasi-peak 9KHz 30KHz | Quasi-peak

30MHz-1GHz Quasi-peak | 100KHz | 300KHz | Quasi-peak

Peak 1MHz 3MHz Peak
Above 1GHz

Peak 1MHz 10Hz Average

4.2.1 RADIATED EMISSION LIMITS

According to 15.236(g)

Table 3: Limits for spurious emissions

State Frequency
47 MHz to 74 MHz Other Frequencies Frequencies above
87.5 MHz to 137 MHz below 1 000 MHz 1 000 MHz

174 MHz to 230 MHz
470 MHz to 862 MHz
Operation 4 nW 250 nW 1 pW
Standby 2 nW 2 nW 20 nW

4.2.2 DEVIATION FROM TEST STANDARD
No deviation

B)
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4.2.3 TEST SETUP

(A) Radiated Emission Test-Up Frequency Below 30MHz

]
- 3m. —em

Turntable ;

1m to 4m
Spectrum \ ________
Analyzer _|:|_ ID.Em J
| *‘ ——
pr

Ground Plane

Coaxial Cable

(m
X
5 )
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( C ) Radiated Emission Test-Up Frequency Above 1GHz

Turntable - 3m

\ EUT]

Spectrum
Imtodm / Analyzer
Ground Plane Coaxial Cable

Frequency :9kHz-30MHz Frequency :30MHz-1GHz Frequency :Above 1GHz
RBW=10KHz, RBW=120KHz, RBW=1MHz,
VBW =30KHz VBW=300KHz VBW=3MHz(Peak), 10Hz(AV)
Sweep time= Auto Sweep time= Auto Sweep time= Auto
Trace = max hold Trace = max hold Trace = max hold
Detector function = peak Detector function = peak QP Detector function = peak, AV
4.2.4 TEST PROCEDURE
1. The setup of EUT is according with per TIA/EIA Standard 603 and ANSI C63.4-2014 measurement
procedure.

2. The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the
antenna heightand polarization as well as EUT azimuth were varied in order to identify the maximum level of
emissions from theEUT. The test was performed by placing the EUT on 3-orthogonal axis.

3. The frequency range up to tenth harmonic of the fundamental frequency was investigated.

4. Remove the EUT and replace it with substitution antenna. A signal generator was connected to the
substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured
by the substitution.

4.2.5 TEST RESULTS

B)
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Temperature : 26 C Relative Humidity : 54%
Pressure : 101 kPa Polarization : Horizontal
Test Voltage : DC 3.7V
Test Mode TX Mode
20 Level (dBm/m)
-30
400 ——d
-50
-60
-70
-80
-80
4. 30 50 100 200 500 1000
Frequency (MHz)
Cable ANT  Receiver Preamp Emission  Limit Ower
MNo. Freq Loss Factor Reading Gain Level Limit  Remark
hMHz dB dB/m dBpv dB dBpV/m  dBpv/m dB
1 48.332 0.14 13.12 -64.91 19.51 -71.16 -53.99 1717 Pesak
2 55805 0.23 12.60 -65.81 19.51 -72.49 -53.99 -1850 Peak
3 100934 0.40 10.90 -66.37 1954 -7487 -53.99 -2062 Peak
4 225308 0.70 11.61 -64 52 1960  -71.81 -53.99 -1782  Peak
5 574626 1.27 18.27 -65.62 1978 -bBb.0B -53.99 -12.07 Peak
B 925756 1.45 22.71 -65.70 1996 -B1.50 -35.99 2551 Peak
Remarks:
1.Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2.The emission levels of other frequencies are very lower than the limit and not show in test report.
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Temperature : 26 C Relative Humidity : 54%
Pressure : 101 kPa Polarization : Vertical
Test Voltage : DC 3.7V
Test Mode TX Mode
-ZULEveI {dBm/m)
-30
A0 —— - |—-648
-50

e W
-90
anw 30 50 100 200 500 1000
Frequency (MHz)
Cahble ANT  Receiver Preamp Emission  Limit Ower
MNo Freq Loss Factor Reading Gain Level Limt Remark
MHz dB dB/m dBpY dB dBpv/m dBpvim dB
1 33095 0.03 10.89 57,53 1950 -66.11 -35.99 -3012 Peak
2 47.826 013 13.06 -62.27 1951 -6859 -5399  -1460 Peak
3 65114 0.28 10.46 -62.18 1952 -7096 -53.99 -16.97  Peak
4  98.487 0.40 10.73 -64.67 1954 -7328 -5399  -1929 Peak
5 222950 0.69 1153 -65.59 1360 -7297 -53.99 -1898 Peak
b  547.098 1.24 17.80 -64.18 1877  -64.91 -53.99 -1092 Peak
Remarks:

1.Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2.The emission levels of other frequencies are very lower than the limit and not show in test report.
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Temperature : 26 C Relative Humidity : 54%
Pressure : 101 kPa Polarization : Horizontal
Test Voltage : DC 3.7V
Test Mode : TX Mode
20 Level (dBm/m)
-30 r
|
40| |
- 5 0
-50 1 2 3
-60
-70
-80
-90
-100
1000 2000. 4000, 6000, 8000. 10000. 12750
Frequency (MHz)
Cable ANT  Receiver Preamp Emission Limit Owver
No. Freq Loss Factor Reading Gain Level Limit  Remark
MHz dB dB/m dBpV dB dBuV/m dBpV/m dB
1 18996.000 2.43 26.09 -51.38 28.05 -5091 -29.99 -20.92 Peak
2 3184.000 3.3 29.75 -56.37 2885 -B21b -29.99 -2217 Peak
3 4468.000 3.96 31.86 -58.32 2858 -51.08 -29.99 -21.089 Peak
4 7835.000 6.69 36.55 -61.68 2729 -45.73 -29.99 -15.74  Peak
5 9285.000 7.64 37.78 -65.61 2613  -46.32 -29.99 -16.33 Peak
6 10519.000 8.34 38.81 -66.85 2380 -43860 -29.99 -1361  Peak
= = D ()
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Temperature : 26 C Relative Humidity : 54%
Pressure : 101 kPa Polarization : Vertical
Test Voltage : DC 3.7V

Test Mode TX Mode

Level (dBm/m)

-20

-30 o

40| | 4 5 s

. 3

50 2

-60

-70

-80

-90

-100
1000 2000. 4000. 6000. 8000. 10000. 12750

Frequency (MHz)
Cahble ANT  Receiver Preamp Emission  Limit Owver
No. Freq Loss Factor Reading Gain Level Limit  Remark
MHz db dBfm dBpV db dBuv/im  dBuV/m dB

1 1286.000 160 2510  -4935 2741 5006  -2989 2007 Peak
2 3184.000 3.31 2975  -6450 2885 5029 -2999 2030 Peak
3 4439.000 394 3183  -64.10 2859 4692 2999 -1693 Peak
4 7964.000 6.78 3667  -57.39 2718 4112 2999 1113 Peak
5 9275.000 763 3778 B934 2616 4009  -2983 1010 Peak
6 10194.000 8.16 3862 -B424 2387 4133 -2999  -1134 Peak
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5. MAXIMUM RADIATED POWER(EIRP)

5.1 APPLIED PROCEDURES / LIMIT

ACCORDING TO FCC 15.236(D)(1), FOR LOW POWER AUXILIARY STATION OPERATING IN THE
470-608, AND 614-698 MHZBANDS, IN THE BANDS ALLOCATED AND ASSIGNED FOR BROADCAST
TELEVISION AND IN THE 600 MHZ SERVICE BAND: 50 MW EIRP

5.2 TEST PROCEDURE

1. THE MAXIMUM PEAK OUTPUT POWER WAS MEASURED WITH A SPECTRUM ANALYZER
CONNECTED TO THE ANTENNA TERMINALWHILE EUT WAS OPERATING IN UNMODULATED
SITUATION.

2. POWER WAS SUPPLIED TO THE BATTERY INPUT CONNECTOR A POWER SUPPLY. THE POWER
SUPPLY WAS SET FOR +3.0VDC. THESPECTRUM ANALYZER WAS CONNECTED AT ANTENNA
TERMINAL TO MEASURE RF POWER OF THE CARRIER.

3. AMULTIMETER WAS CONNECTED IN SERIES WITH FINAL RF STAGE TO MEASURE THE
CURRENT; A MULTIMETER WAS USED TOMEASURE FINAL RF STAGE SUPPLY VOLTAGE. THEN
THE VOLTAGE V.S. CURRENT OF THE FINAL RF STAGE CAN BE SHOWED.

5.3 DEVIATION FROM STANDARD

No deviation.

5.4 TEST SETUP

EUT SPECTRUM
ANALYZER

5.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.
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5.6 TEST RESULTS

Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage : DC 3.7V
CONDUCTED OUTPUT| ANT GAIN EIRP Limit
Frequency Result
POWER (dBm) (dBi) (dBm) (dBm)
660MHz -0.516 -0.11 -0.626 17 PASS

ool
Peak Search

was Keysight Spectrum Analyzer - Swept SA

RL | RF |50 AC | | | SENSE:INT] [
Marker 1 659.975000000 MHz : Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 6 dB

Mkr1 659.975 MHz NextPeak
Ref 10.00 dBm . ] __ -0.516 dBm |

‘ Next Pk Right
‘ j —
! _ | Next Pk Left
‘ I
|
|
|
|
|
|

Marker Delta

|
|
|
|
|
|
|
|
|
|

Center 660.000 MHz Span 5.000 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
E | ESTATUS
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6. CHANNEL BANDWIDTH

6.1 APPLIED PROCEDURES / LIMIT
According to FCC 15.236(f)(2), The operating frequency within a permissible band of operation as defined
inparagraph (c) must comply with the following requirements.
(1) The frequency selection shall be offset from the upper or lower band limits by 25 kHz or an integral
multiple thereof.
(2) (2) One or more adjacent 25 kHz segments within the assignable frequencies may be combined to form a
channel whose maximum bandwidth shall not exceed 200 kHz. The operating bandwidth shall not exceed
200kHz.
(3) Emissions within the band from one megahertz below to one megahertz above the carrier frequency shall
comply with the emission mask in Section 8.3 of ETSI EN 300 422-1 V1.4.2 (2011-08) (incorporated by
reference, see §15.38). Emissions outside this band shall comply with the limit specified at the edges of the
ETSI mask

6.2 TEST PROCEDURE
According to TIA-603 for additional Test Set-Up procedures, the occupied bandwidth of emission was
measuredwith a Spectrum Analyzer connected to the antenna terminal while EUT was operating in 2.5kHz
tone at an inputlevel 16 dB greater than that necessary to produce 50 percent modulation. Then mark the

-26dB Bandwidth andrecord it.

6.3 DEVIATION FROM STANDARD

No deviation.

6.4 TEST SETUP

EUT SPECTRUM
ANALYZER

6.5 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating

condition is specified in the follows during the testing.
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Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage : DC 3.7V
20dB
Frequency 99% bandwidth Limit
bandwidth Result
(MHz) (KHz) (KHz)
(KHz)
660 61.34 60.052 200 Pass

|_ Keysight Spectrum Analyzer - Occupied BW

RL [  RFE_ [50Q AC | [ SENSE:INT| [ [02:36:04 PM Mar 31, 2023

Center Freq: 658.819140 MHz Radio Std: None
(e Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB Radio Device: BTS

(
#|FGain:Low

Ref 20.00 dBm

Center 660 MHz I D " Span 200 kHz|
H#Res BW 1kHz #VBW 3 kHz Sweep 191.2 ms|

Occupied Bandwidth Total Power 7.64 dBm
60.052 kHz

Transmit Freq Error 777 Hz % of OBW Power 99.00 %

x dB Bandwidth 61.34 kHz xdB -20.00 dB

=R

TracelDetector

Clear Write

Average

Max Hold

Min Hold
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7. NECESSARY BANDWIDTH

7.1 LIMIT
0dB
Unmodulated
-1p carrier
reference
-20
fc - 0,35B fc + 0,35B
-30
| |
/ \ -50
-60
< B > -70
-80
./. 0 90
-100
; 5 B
fc-1MHz fc-B fc-E fc fc+£ fc+B fc+1MHz
fc = Transmitter carrier frequency

Standard Applicable

According to §15.236 (g) Emissions within the band from one megahertz below to one megahertz above
thecarrier frequency shall comply with the emission mask in §8.3 of ETSI EN 300 422-1 V1.4.2
(2011-08),Electromagnetic compatibility and Radio spectrum Matters (ERM); Wireless microphones in the 25
MHz to 3GHz frequency range; Part 1: Technical characteristics and methods of measurement. Emissions
outside of thisband shall comply with the limits specified in section 8.4 of ETSI EN 300 422-1 V1.4.2
(2011-08).

According to ETSI EN 300 422-2 V2.1.1 section 8.3, the transmitter output spectrum shall be within the

maskdefined in the following figure.

7.2 TEST SETUP

EUT SPECTRUM
ANALYZER
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7.3 TEST PROCEDURE

The arrangement of test equipment as shown in figure B.1 shall be used. Note that the noise meter conforms
to (quasipeak) without weighting filter (flat).

With the Low Frequency (LF) audio signal generator set to 500 Hz, the audio input level to the DUT shall be
adjustedto 8 dB below the limiting threshold (-8 dB (lim)) as declared by the manufacturer.
The corresponding audio output level from the demodulator shall be measured and recorded.

The input impedance of the noise meter shall be sufficiently high to avoid more than 0,1 dB change in input
level whenthe meter is switched between input and output.
The audio input level shall be increased by 20 dB, i.e. to +12 dB (lim), and the corresponding change in output
levelshall be measured.
It shall be checked that the audio output level has increased by < 10 dB.
If this condition is not met, the initial audio input level shall be increased from -8 dB (lim) in 1 dB steps until the
abovecondition is fulfilled, and the input level recorded in the test report. This level replaces the value derived
from themanufacturer's declaration and is defined as -8 dB (lim).
Measure the input level at the transmitter required to give +12 dB (lim).
The LF generator shall be replaced with the weighted noise source to Recommendation ITU-R BS.559-2 [i.3],
band-limited to 15 kHz as described in IEC 60244-13 [2], and the level shall be adjusted such that the
measured input tothe transmitter corresponds to +12 dB (lim).

If the transmitter incorporates any ancillary coding or signalling channels (e.g. pilot-tones), these shall be
enabled priorto any spectral measurements.

If the transmitter incorporates more than one audio input, e.g. stereo systems, the second and subsequent

channels shallbe simultaneously driven from the same noise source, attenuated to a level of -6 dB (lim).

- centre frequency: fc: Transmitter (Tx) nominal frequency;
- dispersion (Span): fc - 1 MHz to fc + 1 MHz;

- Resolution BandWidth (RBW):1 kHz;
- Video BandWidth (VBW): 1 kHz;

- detector: Peak hold.

7.4 TEST RESULTS
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i [Eysight Spectrum Analyzer - Swept 54 |E||EJ LX)
i RF |500Q AC | | | SENSE:INT| |

Center Freq 660.000000 MHz Avg Type: Log-Pwr
J PNO: Wide L, 119: FreeRun Avg|Hold: 27/100
IFGain:Low Atten: 10 dB

Trace/Detector

Select Trace'_
1
Ref 0.00 dBm

'T'face 1"“15355
Clear Write

Trace Average

View Blank'
Trace On

1

Center 660.000 MHz Span 2.000 MHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 1.911 s (1001 pts)

MSG ESTATUS




8. FREQUENCY STABILITY

8.1 Limit

+0.005%*660MHz=33KHz

8.2 Standard Applicable

According to FCC 15.236(f)(3), The frequency tolerance of the carrier signal shall be maintained within
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10.005% of the operating frequency over a temperature variation of —20 degrees to +50 degrees C at normal

supply voltage,and for a variation in the primary supply voltage from 85% to 115% of the rated supply voltage

at a temperatureof 20 degrees C. Battery operated equipment shall be tested using a new battery

8.3 TEST SETUP

EUT

8.4 Test Procedure

SPECTRUM
ANALYZER

1. Setup the configuration of the ambient temperature form -20°C to 50°C with sufficient time. And

measurethe different power of the EUT with an artificial power from highest to end point voltage.

2. Set frequency counter center frequency to the right frequency needs to be measuredband.

8.5 Test Result

Test Measure Frequency
frequency N ditions Frequency Error Hmit Result
(MHz) Voltage (V) Temperature(°C) (MHz) (KHz) (KHz)
N 660.0185 18.5 Pass
N L 660.0153 15.3 Pass
H 660.0196 19.6 Pass
N 660.0164 16.4 Pass
660 L L 660.0172 17.2 +33KHz Pass
H 660.0155 15.5 Pass
N 660.0136 13.6 Pass
H L 660.0183 18.3 Pass
H 660.0174 17.4 Pass
= > o
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. ANTENNA REQUIREMENT

Standard requirement: FCC Part15 C Section 15.203

15.203 requirement:

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

be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

EUT Antenna:

The antennas are internal antenna, the best case gain of the antennas are -0.11dBi, reference to the appendix

Il for details

B)
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9. TEST SETUP PHOTO
Reference to the appendix | for details.
10. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for details.

XK KX END OF REPORT 3% %% 3%
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