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6 Radiated Emission Test
6.1 Test Method and test Procedure:

(1 The EUT was tested according to ANSI C63.10-2013. The radiated test was performed at Timeway EMC
Laboratory. This site is on file with the FCC laboratory division, Registration No. 744189

2) The EUT, peripherals were put on the turntable which table size is 1m x 1.5 m, table high 0.8 m. All set up
is according to ANSI C63.10-2013.

3) The frequency spectrum from 30 MHz to 25 GHz was investigated. All readings from 30 MHz to 1 GHz are
quasi-peak values with a resolution bandwidth of 120 kHz. All readings are above 1 GHz, peak values
with a resolution bandwidth of 1 MHz (Note: for Fundamental frequency radiated emission measurement,
RBW=3MHz, VBW=10MHz). Measurements were made at 3 meters.

4 The antenna high is varied from 1 m to 4 m high to find the maximum emission for each frequency.

%) The antenna polarization: Vertical polarization and Horizontal polarization.

Block diagram of Test setup
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For radiated emissions above 1GHz
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Configuration of The EUT
Same as section 5.3 of this report

EUT Operating Condition
Same as section 5.4 of this report.

Radiated Emission Limit
All emission from a digital device, including any network of conductors and apparatus connected thereto,

shall not exceed the level of field strength specified below:

FCC Part 15 Subpart C Paragraph 15.249(a) Limit

Fundamental Frequency | Field Strength of Fundamental (3m) Field Strength of Harmonics (3m)

(MHz) mV/m dBuV/m uV/m dBuV/m

2400-2483.5 50 94 (Average) | 114 (Peak) 500 54 (Average) | 74 (Peak)

Note:

1. RF Field Strength (dBuV) = 20 log RF Voltage (uV)

2.Distance refers to the distance in meters between the measuring instrument antenna and the closed
point of any part of the device or system.

3. The emission limit in this paragraph is based on measurement instrumentation employing an average

detector.

The report refers only to the sample tested and does not apply to the bulk.

This report is issued in confidence to the client and it will be strictly treated as such by the SHENZHEN TIMEWAY TESTING LABORATORIES. It
may not be reproduced rather in its entirety or in part and it may not be used for adverting. The client to whom the report is issued may, however,
show or send it . or a certified copy there of prepared by the SHENZHEN TIMEWAY TESTING LABORATORIES. to his customer. Supplier or
others persons directly concerned. SHENZHEN TIMEWAY TESTING LABORATORIES. will not, without the consent of the client enter into any
discussion of correspondence with any third party concerning the contents of the report.

In the event of the improper use of the report. The SHENZHEN TIMEWAY TESTING LABORATORIES. reserves the rights to withdraw it and to
adopt any other remedies which may be appropriate.




Report No.: TW2102037E
Date: 2021-02-22

Page 14 of 42

B. Frequencies in restricted band are complied to limit on Paragraph 15.209.
Frequency Range (MHz) Distance (m) Field strength (dB 1 V/m)

30-88 3 40.0

88-216 3 43.5

216-960 3 46.0

Above 960 3 54.0

Note: 1. RF Voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument antenna and the EUT
4. This is a handhold device. The radiated emissions should be tested under 3-axes position (Lying, Side,
and Stand), After pre-test. It was found that the worse radiated emission was get at the lying position.
5. All scanning using PK detector. And the final emission level was get using QP detector for frequency
range from 30-1000MHz.As to 1G-25G, the final emission level got using PK. For fundamental
measurement, PK detector used.
6. Battery full charged during tests.
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6.5 Test result

A Fundamental & Harmonics Radiated Emission Data
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Please refer to the following test plots for details: Low Channel-2402MHz
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No. Frequency | Results Factor | Limit Over Limit Detector | Table (0) | Height | ANT Verdict
(MHz) (dBuv/m) | (dB) (dBuVv/im) | (dB) (cm)
1 2402.500 91.84 -3.57 114.0 -22.16 Peak 308.00 100 Horizontal Pass
2 4803.750 53.16 3.13 74.0 -20.84 Peak 310.00 100 Horizontal Pass
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Vertical
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No. Frequency | Results Factor | Limit Over Limit Detector | Table (0) Height ANT Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (cm)
1 1790.500 43.05 -6.89 74.0 -30.95 Peak 233.00 100 Vertical Pass
2 2402.500 81.51 -3.57 114.0 -32.49 Peak 290.00 100 Vertical Pass
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Please refer to the following test plots for details: Middle Channel-2441MHz
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Horizontal
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No. Frequency | Results Factor | Limit Over Limit Detector | Table (0) | Height | ANT Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (cm)
1 2440.750 92.06 -3.57 114.0 -21.94 Peak 300.00 100 Horizontal Pass
2 4880.250 53.04 3.20 74.0 -20.96 Peak 310.00 100 Horizontal Pass
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Vertical
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No. Frequency | Results Factor Limit Over Detector | Table (0) | Height ANT Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) Limit (dB) (cm)
1 1794.750 4513 -6.86 74.0 -28.87 Peak 137.00 100 Vertical Pass
2 2440.750 82.99 -3.57 114.0 -31.01 Peak 337.00 100 Vertical Pass
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Please refer to the following test plots for details: High Channel-2480MHz
Horizontal
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No. | Frequency | Resulis Factor | Limit Over Limit Detector | Table (0) | Height | ANT Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) {cm)
1 2480.000 88.69 -3.57 114.0 -25.31 Peak 360.00 100 Horizontal Pass
2 4956.750 48.89 3.35 74.0 -25.11 Peak 359.00 100 Horizontal Pass
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Vertical
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No. Frequency | Resulis Factor | Limit Over Limit Detector | Table (0) | Height ANT Verdict
(MHz) (dBuV/m) | (dB) (dBuV/m) | (dB) (cm)
1 1595.000 4573 -7.98 740 -28.27 Peak 85.00 100 Vertical Pass
2 2480.000 84.89 -3.57 114.0 -29.11 Peak 284.00 100 Vertical Pass

Note:  (2) Emission Level = Reading Level + Antenna Factor + Cable Loss-Amplifier
(3)Margin=Emission-Limits
(4)According to section 15.35(b), the peak limit is 20dB higher than the average limit
(5) For test purpose, keep EUT continuous transmitting
(5)For emission above 18GHz and Below 30MHz, It is only the floor noise. No necessary to take down.
(6) the measured PK value less than the AV limit.
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B. General Radiated Emission Data
Radiated Emission In Horizontal (30MHz----1000MHz)

EUT set Condition:

Results:

Pass

Keep Tx transmitting

Please refer to following diagram for individual
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No. Frequency | Results Factor | Limit Over Limit Detector | Table (0) Height ANT Verdict
(MHz) (dBuV/m) | (dB) (dBuv/m) | (dB) (cm)
1 42.607 15.67 -11.55 | 40.0 -24.33 Peak 20.00 100 Horizontal | Pass
2 106.126 13.15 -13.32 | 435 -30.35 Peak 342.00 100 Horizontal | Pass
3 197.768 12.98 -13.50 | 43.5 -30.52 Peak 253.00 100 Horizontal | Pass
4 337.898 17.13 -9.79 46.0 -28.87 Peak 66.00 100 Horizontal | Pass
5 598.520 22.24 -5.12 46.0 -23.76 Peak 5.00 100 Horizontal | Pass
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Radiated Emission In Vertical (30MHz----1000MHz)
EUT set Condition: ~ Keep Tx transmitting

Results:  Pass
Please refer to following diagram for individual
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Frequency (MHz)
No. Frequency | Results Factor Limit Over Detector | Table (0) | Height ANT Verdict
(MHz) (dBuV/m) | (dB) (dBuV/m) Limit (dB) (cm)
1 47.213 15.49 -11.41 40.0 -24.51 Peak 55.00 100 Vertical Pass
2 101.762 12.16 -13.43 | 435 -31.34 Peak 7.00 100 Vertical Pass
3 231.710 14.27 -12.58 | 46.0 -31.73 Peak 39.00 100 Vertical Pass
4 326.988 16.23 -10.31 46.0 -29.77 Peak 17.00 100 Vertical Pass
5 700.345 2411 -4.17 46.0 -21.89 Peak 45.00 100 Vertical Pass
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7. Band Edge
7.1 Test Method and test Procedure:

(D The EUT was tested according to ANSI C63.10-2013. The radiated test was performed at Timeway EMC
Laboratory. This site is on file with the FCC laboratory division, Registration No. 744189

) Set Spectrum as RBW=1MHz, VBW=3MHz and Peak detector used for PK value. RBW=1MHz,
VBW=10Hz and Peak detector used for AV value.

3) The antenna high is varied from 1 m to 4 m high to find the maximum emission for each frequency.

“) The antenna polarization: Vertical polarization and Horizontal polarization.

7.2 Radiated Test Setup
Distance = 3m

Computer

| . ‘ Pre -Amplifier

EUT

4—| Turn-table

T Receiver

Ground Plane |

For the actual test configuration , please refer to the related items — Photos of Testing

7.3 Configuration of The EUT
Same as section 5.3 of this report

7.4 EUT Operating Condition
Same as section 5.4 of this report.

7.5 Band Edge Limit
Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at least

50 dB below the level of the fundamental or to the general radiated emission limits in Section 15.209, whichever
is the lesser attenuation.
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7.6 Test Result
Product: Smart watch Polarity Horizontal
Mode Keeping Transmitting Test Voltage DC3.8V
Temperature 24 deg. C, Humidity 56% RH
Test Result: Pass - -
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No. Frequency | Results Factor | Limit QOver Limit | Detector | Table (o) Height ANT Verdict
(MHz) (dBuV/im) | (dB) (dBuV/im) | (dB) (cm)
1 2400.040 69.05 -3.57 74.0 -4.95 Peak 69.00 100 Horizontal | Pass
1* 2400.040 51.67 -3.57 54.0 -2.33 AV 69.00 100 Horizontal | Pass
2 2390.110 43.86 -3.53 74.0 -30.14 Peak 42.00 100 Horizontal | Pass
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Product: Smart watch Detector Vertical
Mode Keeping Transmitting Test Voltage DC3.8V
Temperature 24 deg. C, Humidity 56% RH
Test Result: Pass -- --
FCC Part 15C Class B 1GHz-18GHz -2
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No. Frequency | Results Factor | Limit Over Limit | Detector | Table (o) | Height ANT Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (cm)

1 2400.040 58.07 -3.57 74.0 -15.93 Peak 21.00 100 Vertical Pass

1* 2400.040 41.85 -3.57 54.0 -12.15 AV 21.00 100 Vertical Pass

2 2390.410 40.31 -3.53 74.0 -33.69 Peak 0.00 100 Vertical Pass
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Product: Smart watch Polarity Horizontal
Mode Keeping Transmitting Test Voltage DC3.8V
Temperature 24 deg. C, Humidity 56% RH
Test Result: Pass -- --
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Frequency (MHz)
No. Frequency | Results Factor Limit Over Detector | Table (0) | Height | ANT Verdict
(MHz) (dBuV/m) | (dB) (dBuV/m) Limit (dB) (cm)
1 2483.510 51.94 -3.57 74.0 -22.06 Peak 3.00 100 Horizontal Pass
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Product: Smart watch Detector Vertical
Mode Keeping Transmitting Test Voltage DC3.8V
Temperature 24 deg. C, Humidity 56% RH
Test Result: Pass -- --

FCC Part 15C Class B 1GHz-18GHz -2
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Frequency (MHz) #
#
No. Frequency | Results Factor | Limit Over Limit Detector | Table (0) | Height ANT Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (cm)
1 2483.490 48.63 -3.57 74.0 -25.37 Peak 301.00 100 Vertical Pass

Note: 1. The PK emission level less than the AV limit. No necessary to record the AV emission level.
2. This is a handhold device. The radiated emissions should be tested under 3-axes position (Lying, Side, and
Stand), After pre-test. It was found that the worse radiated emission was get at the lying position.
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8.0 Antenna Requirement

Applicable Standard
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 shall be considered sufficient to comply with
the provisions of this section.
This product has a FPC antenna. The antenna gain is 2.59dBi Max. It fulfills the requirement of this section.
Test Result: Pass
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9.0 20dB Bandwidth Measurement

GFSK Modulation

Product: Smart watch Test Mode: Keep transmitting

Mode Keeping Transmitting Test Voltage DC3.8V

Temperature 24 deg. C, Humidity 56% RH

Test Result: Pass Detector PK

20dB Bandwidth 1.244MHz - _

RBW 100 kHz RE Att 30 dB
Ref Lvl VBW 300 kHz
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Center 2.402 GHz 300 kHz/ Span 3 MHz
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GFSK Modulation

Product: Smart watch Test Mode: Keep transmitting

Mode Keeping Transmitting Test Voltage DC3.8V

Temperature 24 deg. C, Humidity 56% RH

Test Result: Pass Detector PK

20dB Bandwidth 1.238MHz - -
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GFSK Modulation

Product: Smart watch Test Mode: Keep transmitting

Mode Keeping Transmitting Test Voltage DC3.8V

Temperature 24 deg. C, Humidity 56% RH

Test Result: Pass Detector PK

20dB Bandwidth 1.244MHz - -
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4’ Ref Lvl VBW 300 kHz
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