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2. Details about the Test Laboratory

Company name:  T(Jv SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12 & 13, Zhiheng Wisdomland Business Park, Nantou Checkpoint
Road 2, Nanshan District
Shenzhen 518052

P.R. China
Telephone: 86 755 8828 6998
Fax: 86 755 828 5299
FCC Registration 514049
No.:
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3. Description of Equipment Under Test

Description of the Equipment Under Test

Product: Bluetooth Speaker

Model no.: Wae Outdoor 04Plus FM

FCC ID: NAM5063275

Rating: 1) 3.7VDC (1 x 3.7VDC Rechargeable battery)
2) 5.0vDC (USB port)

Frequency: 2402MHz-2480MHz

No. of Operated Channel: 79

Antenna Type: Integrated antenna

Antenna gain: 0 dBi

Number of operated channel: 79

Modulation: GFSK

EMC_SZ FR _23.04 FCC
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4. Summary of Test Standards

Test Standards
FCC Part 15 Subpart C | PART 15 - RADIO FREQUENCY DEVICES
10-1-2016 Edition Subpart C - Intentional Radiators

All the test methods for BDR+ERD were according to Public Notice DA 00-705 -Frequency

Hopper Spread Spectrum Test Procedure released by FCC on March 30, 2000 and ANSI
C63.10-2013.

All the test methods for BLE were according to 558074 D01 DTS Meas Guidance v04 DTS
Measurement Guidance and ANSI C63.10 (2013).

EMC SZ FR 23.04 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 5 of 84
nee 9017-0R- Building 12 & 13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2,
Release 2017-06-20 Nanshan District, Shenzhen 518052, P.R. China




Report Number: 60.790.16.111.02R01

5. Summary of Test Results

5.1. FCC Part 15 Subpart C BDR+EDR

&

Technical Requirements
Test Condition Pages Test Result
§15.207 Conducted emission AC power port 27-28 Pass
815.247(b)(1) Conducted peak output power 38-40 Pass
20dB bandwidth and 99% Occupied
815.247(a)(1) Bandwidth 30-32 Pass
§15.247(a)(1) Il\:/lm. of Hopping Ch_annel Carrier 63 Pass
requency Separation
815.247(a)(1)(iii) Min number of hopping frequencies 61 Pass
Dwell Time - Average Time of
815.247(a)(1)(iii) Occupancy 65 Pass
§15.205, 15.209 & Spurious RF conducted emissions at
15.247(d) antenna terminal 4s-41 Pass
815.247(d) 100kHz Bandwidth of band edges 52-55 Pass
8§15.247(d) & 815.209 | Spurious radiated emissions for 12-18 Pass
& 15.247(d) transmitter and receiver
815.203 & 15.247(b) Antenna requirement 70 Pass

Note 1: N/A=Not Applicable.

Note 2: The EUT uses a Integrated antenna, which gain is 0.0dBi. In accordance to 815.203, it is
considered sufficiently to comply with the provisions of this section.
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5.2. FCC Part 15 Subpart C - BLE

&

Technical Requirements
Test Condition Pages Test Result
g Pass Fail N/A
§15.207 ggrrt}ducted emission AC power 27.98 & ] ]
§15.247 (b) (1) Conducted peak output power 41-43 4 [] []
6dB bandwidth and 99% Occupied
§15.247(a)(2) Bandwidth 3436 | X [] []
§15.247(e) Power spectral density 67-69 | X ] L]
Spurious RF conducted emissions
815.247(d) at antenna terminal 48-50 | [ L] L]
§15.247(d) 100kHz Bandwidth of band edges | 56-59 | [X L] L]
Spurious radiated emissions for
§15.247(d) & §15.209 | L7 .o 19-25 | X ] ]
§15.203 & 15.247(b) | Antenna requirement 70 X ] L]
Note 1: N/A=Not Applicable.
Note 2: The EUT uses a Integrated antenna, which gain is 0.0dBi. In accordance to 815.203, it is
considered sufficiently to comply with the provisions of this section.
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6. General Remarks

Remarks

This submittal(s) (test report) is intended for

FCC ID: NAM5063275 complies with :

Section 15.207, 15.209, 15.247 of the FCC Part 15, Subpart C rules for the or DSS grant
and

Section 15.207, 15.209, 15.247 of the FCC Part 15, Subpart C rules for the DTS grant

Wae Outdoor 04Plus FM is a Bluetooth Speaker with Bluetooth 4.1+EDR. The TX and RX range is
2402MHz-2480MHz

Note: The report is for BDR+EDR and for BLE for DSS and DTS grants respectively
SUMMARY:
- All tests according to the regulations cited on page 5 were
B - Performed
O - Not Performed
- The Equipment Under Test
W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: July 3, 2017
Testing Start Date: July 4, 2017
Testing End Date: August 11, 2017

- TOV SUD HONG KONG LTD. -

Reviewed by:

TSENG Chi Kit ,- CHAN Kwan Ho Alex
EMC Project Engineer EMC Project Engineer
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7. Test Setups

71. Radiated test setups

Below 1GHz
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7.3. Conducted RF test setups
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8. Systems test

configuration

Auxiliary Equipment Used during Test:
DESCRIPTION MANUFACTUR MODEL NO. S/N
ER
Notebook lenovo X220
Adapter

Test software: CRS test tool, which used to control the EUT in continues transmitting mode

The system was configured to hopping mode and non-hopping mode.
Hopping mode: typical working mode (normal hopping status) EDR mode

The system was configured to channel 0, 19, and 39 for the test. BLE mode

Non-hopping mode: The system was configured to operate at a signal channel transmitting. The
test software allows the configuration and operation at the worst-case duty and the highest

transmit power
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9. Emission Test Results

9.1. Spurious Radiated Emission for Transmitter

Test Method
1: The EUT was place on a turn table which is 1.5m above ground plane for above 1GHz and
0.8m above ground for below 1GHz at 3 meter chamber room for test. The table was rotated
360 degrees to determine the position of the highest radiation.
2: The EUT was set 3 meters away from the interference — receiving antenna, which was
mounted on the top of a variable — height antenna tower.
3: The height of antenna is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical polarizations
of the antenna are set to make the measurement.
4: For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the rotatable table was turned
from O degrees to 360 degrees to find the maximum reading.
5: Use the following spectrum analyzer settings According to C63.10:
For Above 1GHz
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 1MHz, VBW=RBW for peak measurement and VBW = 10Hz for average
measurement, Sweep = auto, Detector function = peak, Trace = max hold.
For Below 1GHz
Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 100 KHz, VBW=RBW for peak measurement, Sweep = auto, Detector function =
peak, Trace = max hold.
Note:
1: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
120 KHz for Quasi-peak detection (QP) at frequency below 1GHz.
2: The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 3MHz for peak detection (PK) at frequency above 1GHz.
3: The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 3MHz for RMS Average ((duty cycle < 98%) for Average detection (AV) at
frequency above 1GHz, then the measurement results was added to a correction factor
(20log(1/duty cycle).
4: The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 10Hz (duty cycle > 98%) for Average detection (AV) at requencyabove1GHz
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Spurious Radiated Emission

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, FHSS (2402-2480MHz) | [X] Passed

Test Specification: =~ FCC15.205, 15.209 & 15.247(d) [ ] Not Passed
Antenna: Horizontal / Vertical

Comment: 3.7vDC

Remark: 9kHz to 1GHz

Antenna: Horizontal

Frequency Result Limit Margin Detector
MHz dBuv/m dBuv/m dB
59.100 20.94 40.0 -19.06 Quasi Peak
149.633 25.86 43.5 -17.64 Quasi Peak
175.716 27.47 43.5 -16.03 Quasi Peak
428.778 37.66 46.0 -8.34 Quasi Peak
853.425 26.73 46.0 -19.27 Quasi Peak

Antenna: Vertical

Frequency Result Limit Margin Detector
MHz dBuv/m dBuv/m dB
63.249 17.36 40.0 -22.64 Quasi Peak
153.244 20.36 43.5 -23.14 Quasi Peak
274.386 19.59 46.0 -26.41 Quasi Peak
426.299 32.69 46.0 -13.31 Quasi Peak
572.284 23.18 46.0 -22.82 Quasi Peak
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, FHSS (2402MHz) X Passed

Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2282.062 39.64 74.0 -34.36 Peak
2282.062 26.73 54.0 -27.27 Average
2362.125 49.47 74.0 -24.53 Peak
2362.125 39.07 54.0 -14.93 Average
4804.218 51.47 74.0 -22.53 Peak
4804.218 42.63 54.0 -11.37 Average
6405.468 45.83 74.0 -28.17 Peak
6405.468 37.64 54.0 -16.36 Average
7206.562 52.52 74.0 -21.48 Peak
7206.562 42.68 54.0 -11.32 Average
14980.312 46.97 74.0 -27.03 Peak
14980.312 35.89 54.0 -18.11 Average
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, FHSS (2402MHz) X Passed

Test Specification:  FCC15.205, 15.209 & 15.247(d) Antenna: Vertical [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2282.062 38.26 74.0 -35.74 Peak
2282.062 29.72 54.0 -24.28 Average
2362.125 49.96 74.0 -24.04 Peak
2362.125 38.12 54.0 -15.88 Average
4803.750 48.97 74.0 -25.03 Peak
4804.218 41.09 54.0 -12.91 Average
6405.468 47.38 74.0 -26.62 Peak
6405.468 38.91 54.0 -15.09 Average
7206.625 49.62 74.0 -24.38 Peak
7206.562 40.15 54.0 -13.85 Average
17768.906 51.30 74.0 -22.70 Peak
17768.906 42.28 54.0 -11.72 Average
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, FHSS (2441MHz) X Passed

Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2320.937 43.05 74.0 -30.95 Peak
2320.937 32.84 54.0 -21.16 Average
2360.938 48.91 74.0 -25.09 Peak
2360.938 40.05 54.0 -13.95 Average
2521.125 45.74 74.0 -28.26 Peak
2521.125 35.62 54.0 -18.38 Average
4881.562 49.85 74.0 -24.15 Peak
4881.562 39.76 54.0 -14.24 Average
6509.062 45.47 74.0 -28.53 Peak
6509.062 36.18 54.0 -17.82 Average
7322.343 49.65 74.0 -24.35 Peak
7322.343 38.92 54.0 -15.08 Average
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, FHSS (2441MHz) X Passed

Test Specification:  FCC15.205, 15.209 & 15.247(d) Antenna: Vertical [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2361.062 46.83 74.0 -27.17 Peak
2361.062 37.62 54.0 -16.38 Average
2560.875 42.63 74.0 -31.37 Peak
2560.875 32.38 54.0 -21.62 Average
4882.031 45.47 74.0 -28.53 Peak
4882.031 35.33 54.0 -18.67 Average
6509.531 47.97 74.0 -26.03 Peak
6509.531 38.07 54.0 -15.93 Average
7322.343 49.19 74.0 -24.81 Peak
7322.343 38.76 54.0 -15.24 Average
10019.062 40.54 74.0 -33.46 Peak
10019.062 31.74 54.0 -22.26 Average
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, FHSS (2480MHz) X Passed

Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2360.000 44.18 74.0 -29.82 Peak
2360.000 33.86 54.0 -20.14 Average
2560.062 46.74 74.0 -27.26 Peak
2560.062 35.61 54.0 -18.39 Average
4959.375 41.13 74.0 -32.87 Peak
4959.375 30.92 54.0 -23.08 Average
6613.125 46.59 74.0 -27.41 Peak
6613.125 37.77 54.0 -16.23 Average
7440.468 42.47 74.0 -31.53 Peak
7440.468 33.12 54.0 -20.88 Average
12432.187 44.09 74.0 -29.91 Peak
12432.187 33.84 54.0 -20.16 Average

EMC_SZ FR _23.04 FCC
Release 2017-06-20

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12 & 13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2,

Nanshan District, Shenzhen 518052, P.R. China

Page 17 of 84



Report Number: 60.790.16.111.02R01

Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, FHSS (2480MHz) X Passed

Test Specification:  FCC15.205, 15.209 & 15.247(d) Antenna: Vertical [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2359.875 44.60 74.0 -29.40 Peak
2359.875 33.71 54.0 -20.29 Average
2560.000 48.12 74.0 -25.88 Peak
2560.000 37.97 54.0 -16.03 Average
4959.843 40.53 74.0 -33.47 Peak
4959.843 30.28 54.0 -23.72 Average
6613.125 48.64 74.0 -25.36 Peak
6613.120 38.22 54.0 -15.78 Average
7440.468 40.04 74.0 -33.96 Peak
7440.468 29.83 54.0 -24.17 Average
11043.750 41.93 74.0 -32.07 Peak
11043.750 32.07 54.0 -21.93 Average
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Spurious Radiated Emission

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, BLE (2402MHz-2480) X Passed

Test Specification: ~ FCC15.205, 15.209 & 15.247(d) [ ] Not Passed
Antenna: Horizontal / Vertical

Comment: 3.7VvDC

Remark: 9kHz to 30MHz

Antenna: Horizontal

Frequency Result Limit Margin Detector
MHz dBuv/m dBuv/m dB
59.100 22.25 40.0 -17.75 Quasi Peak
149.635 24.63 43.5 -18.87 Quasi Peak
175.752 27.08 43.5 -16.42 Quasi Peak
428.425 35.87 46.0 -10.13 Quasi Peak
853.807 27.21 46.0 -18.79 Quasi Peak

Antenna: Vertical

Frequency Result Limit Margin Detector
MHz dBuv/m dBuv/m dB
63.332 18.09 40.0 -21.91 Quasi Peak
153.147 21.22 43.5 -22.28 Quasi Peak
274.251 20.63 46.0 -25.37 Quasi Peak
426.394 31.81 46.0 -14.19 Quasi Peak
571.885 22.77 46.0 -23.23 Quasi Peak
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, BLE (2402MH2z) X Passed

Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2322.062 44.60 74.0 -29.40 Peak
2322.062 34.11 54.0 -19.89 Average
2361.875 48.72 74.0 -25.28 Peak
2361.875 37.35 54.0 -16.65 Average
2562.062 41.73 74.0 -32.27 Peak
2562.062 32.07 54.0 -21.93 Average
4803.750 54.24 74.0 -19.76 Peak
4803.750 44.70 54.0 -9.30 Average
6405.468 48.45 74.0 -25.55 Peak
6405.468 39.71 54.0 -14.29 Average
7205.156 53.23 74.0 -20.77 Peak
7205.156 43.69 54.0 -10.31 Average
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Report Number: 60.790.16.111.02R01

Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, BLE (2402MHz) X Passed

Test Specification:  FCC15.205, 15.209 & 15.247(d) Antenna: Vertical [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2322.000 38.26 74.0 -35.74 Peak
2322.000 29.19 54.0 -24.81 Average
2362.062 47.90 74.0 -26.10 Peak
2362.062 36.48 54.0 -17.52 Average
2601.750 35.28 74.0 -38.72 Peak
2601.750 26.22 54.0 -27.78 Average
4803.281 51.19 74.0 -22.81 Peak
4803.281 40.10 54.0 -13.90 Average
6405.468 49.15 74.0 -24.85 Peak
6405.468 38.22 54.0 -15.78 Average
7206.093 53.56 74.0 -20.44 Peak
7206.093 44 .81 54.0 -9.19 Average
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, BLE (2440MHz) X Passed

Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2359.875 43.49 74.0 -30.51 Peak
2359.875 32.74 54.0 -21.26 Average
2519.812 50.79 74.0 -23.21 Peak
2519.812 40.11 54.0 -13.89 Average
4879.218 48.31 74.0 -25.69 Peak
4879.218 37.88 54.0 -16.12 Average
6506.718 48.50 74.0 -25.50 Peak
6506.718 37.82 54.0 -16.18 Average
7319.531 47.29 74.0 -26.71 Peak
7319.531 37.56 54.0 -16.44 Average
17645.156 50.43 74.0 -23.57 Peak
17645.156 41.14 54.0 -12.86 Average
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, BLE (2440MHz) X Passed

Test Specification:  FCC15.205, 15.209 & 15.247(d) Antenna: Vertical [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2359.812 41.45 74.0 -32.55 Peak
2359.812 31.96 54.0 -22.04 Average
2520.000 42.86 74.0 -31.14 Peak
2520.000 33.10 54.0 -20.90 Average
4879.687 47.78 74.0 -26.22 Peak
4879.687 38.63 54.0 -15.37 Average
6506.718 51.09 74.0 -22.91 Peak
6506.718 40.85 54.0 -13.15 Average
7319.062 52.31 74.0 -21.69 Peak
7319.062 43.27 54.0 -10.73 Average
12461.718 42.02 74.0 -31.98 Peak
12461.718 31.73 54.0 -22.27 Average
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, BLE (2480MHz) X Passed

Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ | Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2360.062 43.88 74.0 -30.12 Peak
2360.062 32.91 54.0 -21.09 Average
2559.812 49.81 74.0 -24.19 Peak
2559.812 40.07 54.0 -13.93 Average
4959.843 47.59 74.0 -26.41 Peak
4959.843 37.83 54.0 -16.17 Average
6613.125 48.26 74.0 -25.74 Peak
6613.125 38.61 54.0 -15.39 Average
7440.000 45.26 74.0 -28.74 Peak
7440.000 36.15 54.0 -17.85 Average
9385.312 40.43 74.0 -33.57 Peak
9385.312 30.25 54.0 -23.75 Average
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Spurious Radiated Emission

&

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, BLE (2480MHz) X Passed

Test Specification:  FCC15.205, 15.209 & 15.247(d) Antenna: Vertical [ ] Not Passed

Comment: 3.7VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector

MHz dBuv/m dBuv/m dB

2359.750 40.08 74.0 -33.92 Peak
2359.750 31.26 54.0 -22.74 Average
2559.812 42.94 74.0 -31.06 Peak
2559.812 31.67 54.0 -22.33 Average
4959.843 41.38 74.0 -32.62 Peak
4959.843 30.83 54.0 -23.17 Average
6613.125 50.27 74.0 -23.73 Peak
6613.125 40.11 54.0 -13.89 Average
8772.187 42.52 74.0 -31.48 Peak
8772.187 32.10 54.0 -21.90 Average
11230.781 40.28 74.0 -33.72 Peak
11230.781 30.61 54.0 -23.39 Average
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Report Number: 60.790.16.111.02R01

9.2. Conducted Emission

Test Method

&

1. The EUT was placed on a table, which is 0.8m above ground plane
2. The power line of the EUT is connected to the AC mains through a Artificial Mains Network

(AM.N.).

3. Maximum procedure was performed to ensure EUT compliance
4. A EMI test receiver is used to test the emissions from both sides of AC line

Limit

According to 815.107, conducted emissions limit as below:

Frequency QP Limit AV Limit
MHz dBuV dBuV
0.150-0.500 66-56* 56-46*
0.500-5 56 46
5-30 60 50
*Decreasing linearly with logarithm of the frequency
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Conducted Emission

EUT:

Op Condition:
Test Specification:
Comment:

Wae Outdoor 04Plus FM
Operated, Normal Link

FCC 15.207 Conduct Emission, L Line
120VAC, 60Hz (For external adaptor)

&

Test Result
X] Passed

[ ] Not Passed

80T
70T
] 0-\ l
w T
‘D 50T
° T =%
= 401 * *
o |
3 *
- 307
201
10T
0 : — : — : |
150k 30040600 8001M 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Frequency | QuasiPeak Average Limit Margin
(MHz) (dBuv) (dBuvV) (dBuv) (dB)
0.150000 47.13 66.00 18.87
0.198000 44.10 63.69 19.59
0.254000 42.36 61.63 19.27
0.350000 40.26 58.96 18.70
0.634000 39.06 56.00 16.94
1.110000 33.31 56.00 22.69
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Conducted Emission

EUT:

Op Condition:
Test Specification:
Comment:

Wae Outdoor 04Plus FM
Operated, Normal Link
FCC 15.207 Conduct Emission, N Line

120VAC, 60Hz (For external adaptor)

&

Test Result
X] Passed

[ ] Not Passed

80T
70T
60-\ ]
|
o ‘T *
£ . %%
- 40_ * %
>
()
— 307
20T
10T
0 } } } +— } } } } } } +—t } } {
150k 30040®00 8001 M 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Frequency | QuasiPeak Average Limit Margin
(MHz) (dBpv) (dBpv) (dBpv) (dB)
0.150000 46.69 66.00 19.31
0.206000 43.88 63.37 19.48
0.254000 40.73 61.63 20.89
0.302000 41.09 60.19 19.10
0.526000 37.73 56.00 18.27
0.634000 37.29 56.00 18.71
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Report Number: 60.790.16.111.02R01 @

9.3. 20dB & 99% Bandwidth

Test Method

1. Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and
connect it to measurement instrument. Then set it to any one convenient frequency within
its operating range. Set a reference level on the measuring instrument equal to the
highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 20 dB from the
reference level. Record the frequency difference as the emission bandwidth.

4. Repeat above procedures until all frequencies measured were complete.

Limit
Limit [kHz]
N/A
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20dB & 99% Bandwidth

EUT: Wae Outdoor 04Plus FM Test Result

Op Condition: Operated, TX Mode, FHSS (2402MHz) X Passed
Test Specification: FCC15.247(a)(2), 20dB Bandwidth & 99% Bandwidth |:| Not Passed

Comment: 3.7vDC

Spectrum | ':%1
Ref Level 13.00 dBm Offset 1.00 dBé & RBW 30 kHz
Att 30de SWT 63.2 us @ VBW 100 kHz  Mode Auto FFT
@ 1Pk Max
10 dBm D1[1] 0.26 dB
1.04200 MHz
Occ Bw 929.088277858 kHz
0 dém M1[1] -29.90 dBm
2.40150510 GHz
—ordem——D1 -9.440 dbm j‘\/ - w\
-20 dBm Al A ’\\I
1 .
M =
e D2 -29.440 dBm ;ﬁ,’{ % Ef
L ’\
-40 dBm /
/ -«\
50 de i
" AV ) m\‘*\
o0 gommat” -
-70 dBm
-80 dBm
CF 2.402 GHz 691 pts Span 3.0 MHz
20dB bandwidth 99% bandwidth
1042.000 kHz 929.088 kHz
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20dB & 99% Bandwidth

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, FHSS (2441MHz) X Passed
Test Specification: FCC15.247(a)(2), 20dB Bandwidth & 99% Bandwidth |:| Not Passed

Comment: 3.7vDC

Spectrum I ':%1
Ref Level 13.00 dBm Offset 1.00 dB & RBW 30 kHz
Att 30dB SWT  63.2 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk Max
10 dBm D1[1] -0.82 dB
1.03760 MHz
Occ Bw 933.429811867 kHz
0 dem M1[1] -26.28 dBm
: 2.44050940 GHz
D1 -6.360 dBm
-10 dBm - H‘ V’r “{U““\
f”ﬂj g ™,
-20 dem = —
FI G
D2 -26.960 dBm v uﬁ*
-30 dBm .
I Y \
-40 dBm £
r'N‘-\" / \ A
-50 dBm 7 “\J uf / \“\
f"fﬁj}f\f \\
20 G [
-70 dBm
-50 dBm
CF 2.441 GHz 691 pts Span 3.0 MHz
20dB bandwidth 99% bandwidth
1037.600 kHz 933.429 kHz
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20dB & 99% Bandwidth

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, FHSS (2480MHz) X Passed
Test Specification: FCC15.247(a)(2), 20dB Bandwidth & 99% Bandwidth |:| Not Passed

Comment: 3.7vDC

Spectrum | ':%1 |
Ref Level 13.00 dBm Offset 1.00 dB & RBW 30 kHz
Att 30de SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
@ 1Pk Max
10 dBm D1[1] -0.32 dB
1.03760 MHz
Occ Bw 933.429811867 kHz
0 dBm M1[1] -23.68 dBm
D1 -4.240 dBm = v 2.47950940 GHz
Jf\v,lr u-'\\
-10 dBm
A \,—J P\
-20 dém SESAY, e
D2 -24,240 dBm v/ A
D2 -24.2 [w ) [VJ o) o
-30 dBm - T
[ ‘
-40 dBm W\L\l
A / et
'\ L
50 dem /u"“)f“ - \J V\\
/ﬂ_vw_mg”“- )‘\__Mf
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 691 pts Span 3.0 MHz
20dB bandwidth 99% bandwidth
1037.600 kHz 933.429 kHz
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9.4. 6dB & 99% Bandwidth

Test Method
1. Use the following spectrum analyzer settings:
RBW=100K, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max hold
2. Use the automatic bandwidth measurement capability of an instrument, may be
employed using the X dB bandwidth mode with X set to 6 dB, care shall be taken so that
the bandwidth measurement is not influenced by any intermediate power nulls in the
fundamental emission that might be = 6 dB.
3. Allow the trace to stabilize, record the X dB Bandwidth value.

Limit
Limit [kHZ]
=500
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6dB & 99% Bandwidth

&

Test result
Frequency 6dB bandwidth 99 bandwidth Result
MHz kHz kHz
Bottom channel 2402MHz 703.3 1050.7 Pass
Middle channel 2440MHz 703.3 1046.3 Pass
Top channel 2480MHz 703.3 1046.3 Pass
EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, BLE (2402MHz) X Passed
Test Specification:  FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth [ ] Not Passed
Comment: 3.7vDC
Spectrum | [%]
Ref Level 16.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 30 d8 SWT 19 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
D1[1] 0.04 dB
10 dBm 690.30 kHz
Occ Bw 1.072358900 MHz
M1[1] -9.38 dBm
0 dém 1 a0 dn 2.40166570 GHz
D -3, 0 dBrm N B L\‘___\_’/ﬂ .
I e Dz @.Lm dem v/ Vs W—f
TV{F/‘J T T2
20 dém £ X -
-20 dBrm
A -
40 dBm—— - T
f-_(-'-'- H‘-v-k
| — e |
50 dBém
60 dBm
-70 dém
-20 dém
CF 2.402 GHz 691 pts Span 3.0 MHz
6dB bandwidth Limit
690.300 kHz >500 kHz
99% bandwidth
1072.358 kHz
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6dB & 99% Bandwidth

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, BLE (2440MHz) X Passed
Test Specification: FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth |:| Not Passed

Comment: 3.7vDC

Spectrum | ':%1

Ref Level 15.00 dBm  Offset 1.00 dB & RBW 100 kHz
Att 30de  SWT 19 ps & VYBW 300 kHz Mode Auto FFT
@ 1Pk Max

D1[1] -0.50 dB
10 dem 716.40 kHz
Occ Bw 1.072358900 MHz
M1[1] -7.22 dBm
D1 -1.210 dBm 2.43964830 GHz

\,—\/"\\I !
.

0 dBm——-+

\

210 dem =

D2 -

-10 dBm

-20 dBm /\' \
-30 dBm

-40 i

-50 dBm

-60 dBrm

-70 dBm

-80 dBm

CF 2.44 GHz 691 pts Span 3.0 MHz

6dB bandwidth Limit
716.400 kHz >500 kHz

99% bandwidth
1072.358 kHz

EMC SZ FR 23.04 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 35 of 84
nee 9017-0R- Building 12 & 13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2,
Release 2017-06-20 Nanshan District, Shenzhen 518052, P.R. China



Report Number: 60.790.16.111.02R01 @

6dB & 99% Bandwidth

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, BLE (2480MH2z) X Passed
Test Specification: FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth |:| Not Passed

Comment: 3.7vDC

Spectrum | :%1

Ref Level 16,00 dBm Offset 1.00 dB & RBW 100 kHz
Att 30 dB SWT 19 ps & VBW 300 kHz Mode Auto FFT
@ 1Pk Max

D1[1] 0.35 dB
10 dBm 720.70 kHz
Occ Bw 1.076700434 MHz

TaEm 01 1.400 dBm M1[1] -4.55 dBm

ey T 2.47964400 GHz
A

-10 dBém 2 1o
m > =

D2 -4.600 dBm

-20 dBm

e \,\
-30 dBm —

=40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

“CF 2.48 GHz 691 pts Span 3.0 MHz

6dB bandwidth Limit
720.700 kHz >500 kHz

99% bandwidth
1076.700 kHz
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9.5. Conducted peak output power

Test Method

1. Use the following spectrum analyzer settings:
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured, VBW=RBW,
Sweep = auto, Detector function = peak, Trace = max hold

2. Add a correction factor to the display.

3. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the
peak of the emission. The indicated level is the peak output power

Limits
Frequency Range Limit Limit

MHz W dBm
2400-2483.5 <1 <30
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Conducted Peak Output Power

EUT: Wae Outdoor 04Plus FM

Op Condition: Operated, TX Mode, FHSS (2402MHz)

Test Specification:  FCC15.247(b)

Comment: 3.7VDC, Antenna gain: 0 dBi, Cable Loss: 0.5dB

Spectrum |

&

Test Result
X] Passed
[ ] Not Passed

=)

Ref Level 10,00 dBm Offset 1.00 dB @ RBW 1 MHz

Att 25 dB SWT 1ms @ VBW 3 MHz  Mode Auto Sweep
@® 1Pk Max
M1[1] -4.16 dBm
2.40186980 GHz
0 dBm T T
.r*’frJ_t_hﬁi
-10 dem = =
e
-20 dBm <
L
-30 dBm S
,
/ A
-40 dBm e
o N
=50 dBm ¥
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 691 pts Span 5.0 MIHz
Conducted Output Power | Conducted Output Power | Limit
(dBm) (mW) (mW)
-4.16 0.383 <125.0
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Conducted Peak Output Power

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, FHSS (2441MHz) X Passed
Test Specification:  FCC15.247(b) [ ] Not Passed
Comment: 3.7VDC, Antenna gain: 0 dBi, Cable Loss: 0.5dB
Spectrum | [%]
Ref Level 10.00 dBm Offset 1.00 dB & RBW 1 MHz
Att 25dE  SWT lms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] -1.73 dBm
M1 2.44088420 GHz
0 dBem B \ 4 ——
10 dB /’/ Hx-\‘\
- m
e \\\
20 dém ~ =
\'\
S/ .
30 dBm ; ~
d N
’er" [
-40 dBm <
Mﬁ”’ﬂrﬂ N"L\/\‘“Jp\
-50 dBm
-60 dBm
70 dém
-20 dBm
HCF 2.441 GHz 691 pts Span 5.0 MHz
Conducted Output Power | Conducted Output Power | Limit
(dBm) (mW) (mW)
-1.73 0.671 <125.0
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Conducted Peak Output Power

EUT:
Op Condition:

Wae Outdoor 04Plus FM

Operated, TX Mode, FHSS (2480MHz)

Test Specification:  FCC15.247(b)

Comment:

3.7VDC, Antenna gain: 0 dBi, Cable Loss: 0.5dB

Spectrum |

&

Test Result
X] Passed
[ ] Not Passed

(=)

Ref Level 10.00 dBm Offset 1.00 dB @ RBW 1 MHz

Att 25 dB SWT 1 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] 0.92 dBm
M1 2.47984800 GHz
0 dBm —— —T— —
,,r// \\
-10 dBm Uﬁjf .

h\’”M.L"
Iy,

-40 dBm

[l

20 dbm—] il
S i

-50 dem

i

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

691 pts

Span 5.0 MHz

EMC_SZ_FR_23.04 FCC

Release 2017-06-20

Conducted Output Power | Conducted Output Power | Limit
(dBm) (mW) (mW)
0.92 1.236 <125.0
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Report Number: 60.790.16.111.02R01

Conducted Peak Output Power

EUT:
Op Condition:

Wae Outdoor 04Plus FM

Operated, TX Mode, BLE (2402MHz)
Test Specification:  FCC15.247(b)

&

Test Result
X] Passed
[ ] Not Passed

Comment: 3.7VDC, Antenna gain: 0 dBi, Cable Loss: 0.5dB

Spectrum | :uv:[

Ref Level 18.00 dBm Offset 1.00 dB & RBW 1 MHz

Att 35de SWT 1ms @ VBW 3 MHz Mode Auto Swesp

@ 1Pk Max

M1[1] -3.50 dBm
10 dm 2.40175400 GHz
0 dBm s
.
] T
-10 dBm i
20 dBm el
s

-30 dBiy
Ww"‘u} ’-kw\ﬂ“
-40 dBm

50 dBm

-60 dBm

70 dBm

-0 dBm

HCF 2.402 GHz 691 pts Span 5.0 MHz
Conducted Output Power Limit
(dBm) (dBm)
-3.50 <30
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Report Number: 60.790.16.111.02R01

Conducted Peak Output Power

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, BLE (2440MHz) X Passed
Test Specification:  FCC15.247(b) [ ] Not Passed
Comment: 3.7VDC, Antenna gain: 0 dBi, Cable Loss: 0.5dB

Spectrum I [%]

Ref Level 18.00 dBm Offset 1.00 dB & RBW 1 MHz

Att 35dB SWT 1ms & VYVBW 3 MHz Mode Auto Sweep

@ 1Pk Max

M1[1] -1.26 dBm
10 dBm 2.43976120 GHz
o dem e
’f‘/_’_’—’_—-_— —_‘_‘H‘L_‘ﬁ
-10 dBm — =a S —
T '\\\
-20 dBm -
o
- X/ ‘q\w"“-x\

-30 i e

e —

-40 dBm

-50 dem

-60 dem

-70 dBem

-80 dBm

CF 2.44 GHz 691 pts Span 5.0 MHz

Conducted Output Power Limit
(dBm) (dBm)
-1.26 <30
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Report Number: 60.790.16.111.02R01

Conducted Peak Output Power

EUT:
Op Condition:

Wae Outdoor 04Plus FM
Operated, TX Mode, BLE (2480MHz)

Test Specification:  FCC15.247(b)

&

Test Result
X] Passed

[ ] Not Passed

Comment: 3.7VDC, Antenna gain: 0 dBi, Cable Loss: 0.5dB

Spectrum I ':%1
Ref Level 13.00 dBm Offset 1.00 dB & RBW 1 MHz

Att 35 de SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] 1.34 dBm
10 dBm 2.47977570 GHz
M1
0 dem — — —
| 1"‘“1“‘
.f/ \“\_\
-10 dBm -
A h
-20 dBm ,”/ =
.-«""jf Lmuﬂ““a

30 dem .
-40 dBm

50 dBm

-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 691 pts Span 5.0 MHz

Conducted Output Power Limit
(dBm) (dBm)
1.34 <30
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Report Number: 60.790.16.111.02R01 @

9.6. Spurious Emissions at Antenna Terminals

Test Method
1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through
the 10" harmonic. Typically, several plots are required to cover this entire span.
RBW = 100 kHz, VBW=RBW, Sweep = auto, Detector function = peak, Trace = max hold
2. Allow the trace to stabilize. Set the marker on the peak of any spurious emission

recorded.
3. The level displayed must comply with the limit specified in this Section. Submit these
plots.
4. Repeat above procedures until all frequencies measured were complete.
Limit
Frequency Range Limit (dBc)
MHz
30-25000 -20
EMC SZ FR 23.04 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 44 of 84
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Report Number: 60.790.16.111.02R01

Spurious Emissions

EUT:

Op Condition:
Test Specification:
Comment:

at Antenna Terminals

&

Wae Outdoor 04Plus FM
Operated, TX Mode, FHSS (2402MH2z)
FCC2.1051 & 15.247(d)

Test Result
X] Passed
[ ] Not Passed

3.7vDC

Spectrum I

&

Ref Level 14.00 dBm Offset 1.00 dB @ RBW 100 kHz

Att 30 dB  SWT 9.7 ms @ VBW 300 kHz Mode Asuto Sweep
@ 1Pk Max
M1[1] -55.35 dBm
10 cem 120.50 MHz
0 dBm
-10 dBm
-20 dBm
ST aEm—C1 -26.680 dem
-40 dBm
-50 dBm "
W Ll | " ol 4, bolia ettt oo bl Aostt il te i A Anlished g
A i T T ST B T NS Ve e e A I R Y
-70 dBm
-80 dBm
Start 30.0 MHz 691 pts Stop 1.0 GHz
Spectrum | u%:'
Ref Level 14.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 30 dB SWT 240 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
mM2[1] -48.39 dBm
10 dem 4.8030 GHz
M1[1] 8.68 dBm
2.4070 GHz
D1 -28.680 dBrm,
M2
A 2
WMWWWJ‘MMM
|y I NI AT [ SR, ST
-70 dem
-80 dem

Start 1.0 GHz 691 pts

Stop 25.0 GHz

Limit: 20dB below the highest level of the desired power in the passband

EMC_SZ FR _23.04 FCC
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Report Number: 60.790.16.111.02R01

Spurious Emissions at Antenna Terminals

EUT:

Op Condition:
Test Specification:
Comment:

Wae Outdoor 04Plus FM

Operated, TX Mode, FHSS (2441MH2z)
FCC2.1051 & 15.247(d)

3.7VvDC

Spectrum

&

Test Result
X] Passed
[ ] Not Passed

=)

Ref Level 14.00 dBm
Att 30 de

Offset 1.00 dB @ RBW
SWT

100 kHz

9.7 ms @ VYBW 300 kHz Mode Auto Sweep

@ 1Pk Max

10 dem Mil1]

0 dem

-55.94 dBm
120.50 MHz

-10 dém

-20 dBm

D1 -26.150

dBm

-30 dBm

-40 dBm

-50 dBm

A gt dy
o

el sl AL _spain g

FER TR
T (]

gt e

-70 dBm

-80 dBm

Start 30.0 MHz 691 pts

Stop 1.0 GHz

Spectrum

=)

Ref Level 14,00 dem  Offset 1.00 dB & RBW 100 kHz

Att 30dB SWT 240 ms @ YBW 300 kHz Mode Auto Sweep
@ 1Pk Max
mM2[1] -46.18 dBm
10 dm 4.8730 GHz
M1[1] -6.15 dBm

0dBm 2.4410 GHz

M1

A §
-10 dBfmn
-20 dBmn

D1 -26.150 dBm
-30 dBm
-40 dBm
M2
L 2

-50 dB
.,@WJEM MWW»WWM Loy e gt i
-70 dBm
-80 dBm
Start 1.0 GHz 691 pts Stop 25.0 GHz

Limit: 20dB below the highest level of the desired power in the passband
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Report Number: 60.790.16.111.02R01

Spurious Emissions at Antenna Terminals

EUT:

Op Condition:
Test Specification:
Comment:

Wae Outdoor 04Plus FM

Operated, TX Mode, FHSS (2480MHz)
FCC2.1051 & 15.247(d)

3.7vDC

Spectrum I

&

Test Result
X] Passed
[ ] Not Passed

=)

Ref Level
Att

14.00

30 dB

dém Offset 1.00 dB & RBW 100 kHz

SWT 9.7 ms & VBW 300 kHz  Mode Auto Sweep

@ 1Pk Max

10 dBm

mM1[1]

0 dBm

-53.99 dBm
79.80 MHz

-10 dBm

-20 dBm

D1 -23

-30 dém

550

dBm

-40 dBm

-50 gam

-

it g b by

Lol Aol b anh Ay e ol

-70 dBm

-80 dBm

Start 30.0 MHz

691 pts

Stop 1.0 GHz

Spectrum |

=)

Ref Level 14.00 d
Att 30

Bm
de

Offset 1.00 dB @ RBW
SWT

100 kHz

240 ms @ VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

10 dBm

M2[1]

0 dBrrt

mM1[1]

k4

-10 dBm

-44.68 dBm
4.9768 GHz

3.55dBm
2.4760 GHz

-20 dBm

-30 dBm

D1 -23.550

dBrm

-40 dBin

-50 dBfp
LAl

-70 dBm

-80 dBm

Start 1.0 GHz

691 pts

Stop 25.0 GHz

Limit: 20dB below the highest level of the desired power in the passband

EMC_SZ FR _23.04 FCC
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Report Number: 60.790.16.111.02R01

Spurious Emissions at Antenna Terminals

EUT:

Op Condition:
Test Specification:
Comment:

Att

Ref Level 16.00 dBm

Wae Outdoor 04Plus FM

Operated, TX Mode, BLE (2402MHz)
FCC2.1051 & 15.247(d)

3.7VvDC

Spectrum |

&

Test Result
X] Passed
[ ] Not Passed

=)

Offset 1.00 dB @ RBW
SWT

100 kHz

35 dB 9.7 ms @ YBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

10 dBm

M1[1]

0 dBm

-52.22 dBm
822.40 MHz

-10 dBm

-20 dBm

-30 dBm

D1 -23.910 dem

-40 dBm

-50 dBm

M1

i
-60 dBm

-70 dBm

-80 dBm

Start 30.0 MHz

691 pts

Stop 1.0 GHz

Att

Ref Level 16.00 dBm

Spectrum

(=)

Offset 1.00 dB @ RBW 100 kHz

35dB SWT 240 ms @ VBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

10 dBm

M1[1]

-3.91 dBm
2.4070 GHz

D1

-23.910 dBm

l Aty
it

-60 dBm

TR e

-70 dBm

-80 dBm

Start 1.0 GHz

691 pts

Stop 25.0 GHz

Limit: 20dB below the highest level of the desired power in the passband
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Report Number: 60.790.16.111.02R01

Spurious Emissions at Antenna Terminals

EUT: Wae Outdoor 04Plus FM

Op Condition: Operated, TX Mode, BLE (2440MHz)
Test Specification: FCC2.1051 & 15.247(d)

Comment: 3.7VvDC

Spectrum |

&

Test Result
X] Passed

[ ] Not Passed

=)

Ref Level 16.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 35dB  SWT 9.7 ms @ VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

M1[1]

10 dBm

0 dBm

-51.66 dBm
941.70 MHz

-10 dBm

-20 dBm

D1 -22.560 dBm

-30 dBm

-40 dBm

-50 dBm

M1

-60 dBm

IFURSTCIFRRTINTY ARSI A PUTRON FOTSTOONPR eopier rvs wet v LT ST IR AR

-70 dBm

-80 dBm

Start 30.0 MHz 691 pts

Stop 1.0 GHz

Spectrum

(=)

Ref Level 16.00 dBm Offset 1.00 dB @ RBW 100 kHz
Att 35dB SWT 240ms @ VYBW 300 kHz Mode Auto Sweep

@ 1Pk Max

M2[1]
10 dBm

M1[1]
O dBemiz

-40.33 dBm
4.8726 GHz
-2.56 dBm
2.4410 GHz

-10 dBm

-20 dBmn

D1 -22.560 dBrm

-30 dBmn

-40 dBmn

in Aranfl) 1

-60 dBm

mw ”“" PV PPN T TV YVt T e Dy

-70 dBm

-80 dBm

Start 1.0 GHz 691 pts

Stop 25.0 GHz

Limit: 20dB below the highest level of the desired power in the passband
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Report Number: 60.790.16.111.02R01

Spurious Emissions at Antenna Terminals

EUT: Wae Outdoor 04Plus FM

Op Condition: Operated, TX Mode, BLE (2480MHz)
Test Specification: FCC2.1051 & 15.247(d)

Comment: 3.7VvDC

Spectrum |

&

Test Result
X] Passed
[ ] Not Passed

=)

Ref Level 16.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 35de  SWT 9.7 ms & VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

M1[1]
10 dBm

0 dBm

-51.90 dBm
823.80 MHz

EFrr D1 -20.170 dBm

M1

bl hosiih oAb ML e bt o il

-80 dBm

Start 30.0 MHz 691 pts

Stop 1.0 GHz

Spectrum |

=)

Ref Level 16.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 35dE SWT 240 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M2[1] -40.31 dBm
10 dem 4.9770 GHz
M1[1] 0.04 dBm
M1 2.4760 GHz
0 dBm
-10 defn
20 do D1 -20.170 dBm
-30 dBm
M2
-40 defmn
50 dBh sl ‘ e 1
W] ripseg ot gy A ATV R T e LT LT LT Y
-60 dBm
-70 dBm
-80 dBm
Start 1.0 GHz 691 pts Stop 25.0 GHz

Limit: 20dB below the highest level of the desired power in the passband
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Report Number: 60.790.16.111.02R01 @

9.7. 100kHz Bandwidth of band edges

Test Method

1 Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW =100 kHz, VBW =RBW, Sweep = auto, Detector function = peak, Trace = max
hold

2 Allow the trace to stabilize, use the peak and delta measurement to record the result.

3 The level displayed must comply with the limit specified in this Section. .

4 Repeat the test at the hopping off and hopping on mode, submit all the plots.

Limit:
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the100 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 that
the transmitter demonstrates compliance with the peak conducted power limits.
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Report Number: 60.790.16.111.02R01

100kHz Bandwidth of band edges

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, FHSS, (2402MHz) X Passed
Test Specification:  FCC15.247(d), Conducted [ ] Not Passed
Comment: 3.7vDC
Spectrum | [%]
Ref Level 14,00 dém Offset 1.00 dB & RBW 100 kHz
Att 30de SWT 1.1ms @ YBW 300 kHz Mode Auto Sweep
@ 1Pk Max
10 dem M1[1] -5.84 dBm
2.402040 GHz
mM2[1] 58.69 dBm
0 dem 2.4UUUUU"‘??Hz
-10 dem Jl
-20 dem i
D1 -25.840 dBm
-30 dem
-40 dem
-50 dem
- M
L &0 B uﬂw VPN SIS SV VI P P Ll l_ﬂ dcuhy ol " Ml L; L nur'\uu‘_J IH-\-.
-70 dém
-80 dem
Start 2.31 GHz 691 pts Stop 2.405 GHz
Marker
Type | Ref | Tre | X-value | ¥ -value | Function | Function Result
M1 1 2.40204 GHz -5.84 dBm
M2 1 2.4 GHz -58.69 dBm
M3 1 2,39 GHz -60.33 dBm
Band edges Limit
52.85 dB > 20dB
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Report Number: 60.790.16.111.02R01

100kHz Bandwidth of band edges

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, FHSS, (2402MHz) X Passed
Test Specification:  FCC15.247(d), Radiated [ ] Not Passed
Comment: 3.7VvDC

Frequency Result Limit Margin Detector

MHz dBuV/m dBuV/m dB
2390.000 34.91 74 -39.09 Peak
2390.000 29.07 54 -24.93 Average

EMC_SZ FR _23.04 FCC
Release 2017-06-20

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
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Report Number: 60.790.16.111.02R01

100kHz Bandwidth of band edges

EUT:
Op Condition:

Test Specification:

Comment:

Ref Level
Att

Spectrum |

Wae Outdoor 04Plus FM

Operated, TX Mode, FHSS, (2480MHz)
FCC15.247(d), Conducted

3.7VvDC

&

Test Result
X] Passed

[ ] Not Passed

=)

14.00 dBm
30 dB

Offset 1.00 dB & RBW 100 kHz
SWT 759 ps @ VBW 300 kHz Mode auto FFT

@ 1Pk Max

10 dBm

M3[1]

0 dBm

M1[1]

-59.61 dBm
2.5000000 GHz
-1.03 dBm
2.4799850 GHz

i

=20 dRm

-30 dB

D1 -21.030

dBrm

-40 dBp

-50 dBm

60 dBm

B e, A gty henlihoia o | P a1 s N Iy

-70 dBm

-80 dBm

Start 2.477 GHz

691 pts

Stop 2.51 GHz

Marker

Type | Ref | Trc |

X-value | y-value |  Function | Function Result

M1
M2
M3

1
1
1

2.479985 GHz -1.03 dBm
2.4835 GHz -59.31 dBm
2.5 GHz -59.61 dBm

Band edges Limit

58.28 dB > 20dB
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Report Number: 60.790.16.111.02R01

100kHz Bandwidth of band edges

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, FHSS, (2480MHz) X Passed
Test Specification:  FCC15.247(d), Radiated [ ] Not Passed
Comment: 3.7VvDC

Frequency Result Limit Margin Detector

MHz dBuV/m dBuV/m dB
2483.500 35.92 74 -38.08 Peak
2483.500 29.77 54 -24.23 Average

EMC_SZ FR _23.04 FCC
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Report Number: 60.790.16.11

100kHz Bandwidth of

EUT:

Op Condition:
Test Specification:
Comment:

Spectrum |

1.02R01

band edges

Wae Outdoor 04Plus FM
Operated, TX Mode, BLE, (2402MHz)
FCC15.247(d), Radiated

3.7vDC

&

Test Result
X] Passed

[ ] Not Passed

(=)

Ref Level 18.00 dBm
Att 35 dB

Offset 1.00 dB & RBW 100 kHz
SWT 1.1 ms @ YBW 300 kHz Mode Auto Sweep

@ 1Pk Max

M1[1]

10 dBrmn

mM2[1]

0 dBm

-3.88 dBm
2.401770 GHz
51.44 dBm
2.400000nGGHZ

-10 dBm

-20 dBm

D1 -23.890

dBm

-30 dBm

-40 dBm

Il

¥l

-50 dBm

Lt i gons A L an N b s o Mﬂww«vw«muw‘w«mwll ]w.l_r IPRPLUIG WY SRR TR

-60 dBm

-70 dBm

Start 2.31 GHz

691 pts

Stop 2.405 GHz

Marker
Type | Ref | Tre |

X-value | ¥ -value | Function | Function Result

M1 1
M2 1
M3 1

2.40177 GHz -3.88 dBém
2.4 GHz -51.44 dBm
2,39 GHz -53.87 dBm

Band edges Limit

47.56 dB > 20dB
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Report Number: 60.790.16.111.02R01

100kHz Bandwidth of band edges

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, BLE, (2402MHz) X Passed
Test Specification:  FCC15.247(d), Radiated [ ] Not Passed
Comment: 3.7VvDC

Frequency Result Limit Margin Detector

MHz dBuV/m dBuV/m dB
2390.000 41.36 74 -32.64 Peak
2390.000 35.46 54 -18.54 Average

EMC_SZ FR _23.04 FCC
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Report Number: 60.790.16.111.02R01

100kHz Bandwidth of band edges

EUT:

Op Condition:
Test Specification
Comment:

Spectrum |

Wae Outdoor 04Plus FM
Operated, TX Mode, BLE, (2480MHz)
FCC15.247(d), Radiated

3.7vDC

&

Test Result
X] Passed

[ ] Not Passed

(=)

Ref Level 16.00 dBm

Offset 1.00 dB & RBW 100 kHz

EMC_SZ FR _23.04 FCC
Release 2017-06-20

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12 & 13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2,
Nanshan District, Shenzhen 518052, P.R. China

Att 35 de SWT 75.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M3[1] ~54.89 dBm
10 dBm— 2.5000000 GHz
mL M1[1] 1.37 dBm
0 dem }u\ 2.4797460 GHz
-10 dBI‘ﬂ( W
o0 dB D1 -18.630 dBm:
-30 dB V\
-40 ¢dBm
\\4-;\, Ul
! {!'W"m"'w Mosmafto e i) | i 2P s Ao Wl | IR o, NW.MJV‘\\RW‘—H
-60 dem
-70 d&ém
-80 deém
Start 2.477 GHz 691 pts Stop 2.51 GHz
Marker
Type | Ref | Tre | X-value | Y-value |  Function Function Result |
1M1 1 2.479746 GHz 1.37 dBm
M2 1 2.4835 GHz -55.03 dBm
M3 1 2.5 GHz -54.89 dBm
Band edges Limit
56.26 dB > 20dB
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100kHz Bandwidth of band edges

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, BLE, (2480MHz) X Passed
Test Specification:  FCC15.247(d), Radiated [ ] Not Passed
Comment: 3.7VvDC

Frequency Result Limit Margin Detector

MHz dBuV/m dBuV/m dB
2483.500 40.34 74 -33.66 Peak
2483.500 35.68 54 -18.32 Average

EMC_SZ FR _23.04 FCC
Release 2017-06-20
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9.8. Minimum. Number of Hopping Frequencies

Test Method
1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels, RBW = 1% of the
span, VBW) 2RBW, Sweep = auto, Detector function = peak
2. Set the spectrum analyzer on Max-Hold Mode, and then keep the EUT in hopping
mode.

3. Record all the signals from each channel until each one has been recorded.
4. Repeat above procedures until all frequencies measured were complete.
Limit
Limit
number
=215
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EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, FHSS, (2402-2480MHz) | [X] Passed
Test Specification:  FCC15.247(a)(1) [ ] Not Passed
Comment: 3.7VvDC

Spectrum | mvn

Ref Level 14.00 dém Offset 1.00 dB & RBW 100 kHz

Att 30dB SWT 227.5 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
10 dBm D1[1] 0.47 dB
Z77.860 MHz
M1[1] -11.58 dBm
0 dBm 2.401890 GHz

11 , TPUTIN PITTIC PO T T R L TR AAY

g

20 dBm {uw” I wwuu I

-30 dBm

e ————

=
p——
=
=
=
o
=
=
—
=

-40 dBm

50 dBm

il Al

AR ARE A

70 dBm
-80 dBm
[LcF 2,441 61z 691 pts Span 100.0 MHz
Hopping Channels Limit
79 =15
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9.9. Minimum Hopping Channel Carrier Frequency Separation

Test Method

1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels, RBW = 1% of the
span, VBW) 2RBW, Sweep = auto, Detector function = peak

2. By using the Max-Hold function record the separation of two adjacent channels.

3. Measure the frequency difference of these two adjacent channels by spectrum analyzer
marker function.

4. Repeat above procedures until all frequencies measured were complete.

Limit
Limit
kHz
225KHz or 2/3 of the 20 dB bandwidth which is
greater
GFSK Modulation Limit
2/3 of 20 dB
Frequency Bandwidth
MHz kHz
2402 631
2441 633.9
2480 633.9
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Channel Carrier Frequency Separation

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, FHSS, (2402-2480MHz) | [X] Passed
Test Specification:  FCC15.247(a)(1) [ ] Not Passed
Comment: 3.7vDC
Spectrum | [@
Ref Level 14.00 dérm Offset 1.00 dB & RBW 100 kHz
Att 30 de  SWT 19 ps @ VYBW 300 kHz Mode Auto FFT
@ 1Pk Max
D1[1] 0.05 dB
10 dBm 1.00290 MHz
M1[1] -10.39 dBm
0 dBm 2.40184520 GHz
10 dBm—| % -
-10 dem 1 e ]
N / \ /x \
20 derA- A L X h
— \\\-\“\ ,//f \‘—\ .‘/‘_f \'\*—\
y N N \
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.403 GHz 691 pts Span 3.0 MHz
Chanel Separation Limit

1002.90 kHz

> 694.667 kHz

EMC_SZ FR _23.04 FCC
Release 2017-06-20

Limit: 2/3 of 20dB bandwidth of hopping channel
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9.10. Average Channel Occupancy Time

Test Method

1. Connect EUT antenna terminal to the spectrum analyzer with a low loss cable.
Equipment mode: Spectrum analyzer

2. RBW: 1MHz; VBW: 1MHz; SPAN: Zero Span
3. Adjust the center frequency of spectrum analyzer on any frequency be measured.
4. Measure the Dwell Time by spectrum analyzer Marker function.
5. Repeat above procedures until all frequencies measured were complete.
Limit

The average time of occupancy on any frequency shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.
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Average Occupancy time = Dwell Time

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification:  FCC15.247(a)(1) [ ] Not Passed
Comment: 3.7vDC
Spectrum @]
Ref Level 14.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 30 dB & SWT Es @ YBW 300 kHz
SGL
@® 1Pk Max
10 dem b 296 ma
M1[1] 61.65 dBm)|
0 dBm 2.29 ms|
10 dém
20 dBm
30 dBm
% L u T Ml}w.- o TRIN (8 1}"”‘
=70 dBm
-80 dBm
CF 2.441 GHz 691 pts 500.0 ms/
Spectrum [%
Ref Level 14.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 30 de & SWT 10 ms & VBW 300 kHz
SGL
@ 1Pk Max
10 cém o 2.0505 me
M1[1] 67.98 dBm
0 dem 2.2899 ms
-10 dBm WWWWWWWWW
-20 dBm
-30 dBm
-40 dBm
-50 dBm
60 dBm
Ui 1
et DAt M gl )
[V i
20 dBm
CF 2.441 GHz 691 pts 1.0 ms/
Average time of occupancy Limit
Number of hops in 5 sec.: 20 0.4 Seconds

Period: 0.4 x 79 Ch. = 31.6 sec.
Total number of hops in 31.6 sec.: (20/5)*31.6=126.4
Time of single pulse: 2.9565 ms

EMC_SZ FR _23.04 FCC
Release 2017-06-20

Average time of occupancy: 2.9565 ms x 126.4 = 0.3736 sec.
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9.11. Power Special Density

Test Method

This procedure shall be used if maximum peak conducted output power was used to

demonstrate compliance:

1. Set analyzer center frequency to DTS channel center frequency. RBW=3kHz,
VBW=3RBW, Span=1.5 times DTS bandwidth, Detector=Peak, Sweep=auto,

Trace= max hold.

&

2. Allow trace to fully stabilize, use the peak marker function to determine the maximum
amplitude level within the RBW.

Limit

3. Repeat above procedures until other frequencies measured were completed.

Limit [dBm]
<8
Test result
Power spectral
Frequency density Result
MHz dBm
Top channel 2402MHz -90.04 Pass
Middle channel 2440MHz -7.41 Pass
Bottom channel 2480MHz -7.32 Pass
EMC SZ FR 23.04 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Relez;se 5017_-06-20 Building 12 & 13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2,

Nanshan District, Shenzhen 518052, P.R. China
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Power Special Density

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, BLE, (2402MHz) X Passed
Test Specification:  FCC15.247(e) [ ] Not Passed
Comment: 3.7VvDC
Spectrum | [%]
Ref Level 10.00 dBm Offset 1.00 dB @ RBW 3 kHz
Att 25 de SWT 632.1 ps @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -22.41 dBm
2.40176120 GHz
0 dem
-10 dBem
20 dBm L1l
30 dBm f wﬂﬂﬂp“mw i ﬂ”nl J ﬂ"\ﬁﬂ Wﬂ "
A MM] J U\f l] mm NAL
il L TR
=0 dom—N nl | | A T
W Wy LW
l\fﬁu[ N IWMUH
-70 dém
-80 dBm
CF 2.402 GHz 691 pts Span 1.5 MHz

PSD

Limit

-22.41 dBm

<8 dBm

EMC_SZ FR _23.04 FCC
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Power Special Density

&

EUT: Wae Outdoor 04Plus FM Test Result
Op Condition: Operated, TX Mode, BLE, (2440MHz) X Passed
Test Specification:  FCC15.247(e) [ ] Not Passed
Comment: 3.7vDC
Spectrum | [%]
Ref Level 10.00 dBm Offset 1.00dB & RBW 3 kHz
Att 25dB SWT 6321 ps @ ¥YBW 10 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 21.13 dBm
2.43975040 GHz
0 dem
-10 dBm
20 dem e
_30 dem "”H ﬂlﬁuﬂﬂ"ﬂﬂ lLl Uﬂmﬁjﬂlﬂﬂw nuﬁ I"luU \‘{. L
B AN A L TG TV P
L | L N
-50 dBm \“. ’\Uﬂ”- u H ““WHVH
i
I
-70 dBm
-80 dBm
691 pts Span 1.5 MHz

I CF 2.44 GHz

PSD

Limit

-21.13 dBm

<8 dBm
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Power Special Density

EUT:

Op Condition:
Test Specification:

Comment:

Spectrum |

Wae Outdoor 04Plus FM
Operated, TX Mode, BLE, (2480MHz)

FCC15.247(€)

3.7vDC

&

X] Passed

Test Result

[ ] Not Passed

=)

Ref Level 10.00 dBm

Offset 1.00 dB & RBW 32 kHz

-40 dBm

UfUas

il

kA

Att 25de  SWT 632.1 ps @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max

M1[1] -17.11 dBm

2.47976990 GHz
0 dBm
-10 dBm
M1

-20 dBm -U nvnﬁmﬂ M d.mﬁjr '!u
T L T Wit o |

N,

T

i uuw%

-60 dBm

o

-70 dBm

-80 dBm

CF 2.48 GHz

691 pts

Span 1.5 MHz

EMC_SZ FR 23.04
Release 2017-06-20

PSD

Limit

-17.

11 dBm

<8 dBm

FCC
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9.12. Antenna Requirement

EUT: Wae Outdoor 04Plus FM
Op Condition: Operated, TX Mode
Test Specification:  FCC15.203 & 15.247(b)
Comment: 3.7VDC

Limit

&

Test Result
X] Passed

[ ] Not Passed

For intentional device, according to FCC Title 47 Part 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. And according to FCC Title 47 Part 15.247(b), if transmitting antennas of
directional gain greater than 6 dBi are used, the power shall be reduced by the amount in dB

that the directional gain of the antenna exceeds 6 dBi.

Antenna Connector Construction

The antenna used in this product is PCB antenna, and the maximum gain of this antenna is 0.0

dBi.

EMC SZ FR 23.04 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
nea 2017 Building 12 & 13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2,
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10. Appendix A - Photographs of EUT
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Appendix A
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Appendix A
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Appendix A
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Appendix A

EMC SZ FR 23.04 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 77 of 84
nea 2017-0A- Building 12 & 13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2,
Release 2017-06-20 Nanshan District, Shenzhen 518052, P.R. China



Report Number: 60.790.16.111.02R01

Appendix A
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11. Appendix B - Setup Photographs of EUT

Conducted Emission
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Appendix B

20dB & 99% Bandwidth, Conducted Peak Output Power,
Spurious Emissions at Antenna Terminals,
100kHz Bandwidth of band edges, Min. No. of Hopping Frequencies,

Min. Hop |n Channel Carrier Frequenc Searatlon Average Time of Occupanc
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12. Appendix C - General Product Information

Radiofrequency radiation exposure evaluation

&

According to KDB 447498 D01v06 section 4.3.1, For frequencies between 100 MHz to 6GHz and test

separation distances < 50 mm, the Numeric threshold is determined as

Step a)

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] -

[Vf(GHz)] < 3.0 for 1-g SAR

>> The fundamental frequency of the EUT is 2402-2480MHz,
the test separation distance is < 50mm.
(Manufacturer specified the separation distance is: 5mm)

Step a)
>> Numeric threshold (2402MHz), mW / 5mm * V2.402GHz < 3.0
Numeric threshold (2402MHz) < 9.678mW

>> Numeric threshold (2440MHz), mW / 5mm * V2.441GHz < 3.0
Numeric threshold (2440MHz) < 9.601mW

>> Numeric threshold (2480MHz), mW / 5mm * V2.480GHz < 3.0
Numeric threshold (2480MHz) < 9.525mW

FHSS:

>> The power of EUT measured (2402MHz) is: -4.16dBm = 0.383mW
The power of EUT measured (2441MHz) is: -1.73dBm = 0.671mW
The power of EUT measured (2480MHz) is: 0.92dBm = 1.236mW

BLE:

>> The power of EUT measured (2402MHz) is: -3.50dBm = 0.447mW
The power of EUT measured (2440MH2z) is: -1.26dBm = 0.748mW
The power of EUT measured (2480MHz) is: 1.34dBm = 1.361mW

Which is smaller than the Numeric threshold.
Therefore, the device is exempt from stand-alone SAR test requirements.

EMC_SZ_FR_23.04 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
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13. Test Equipment Site List
Radiated emission Test — Site 2
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
EMI Test Receiver Rohde & Schwarz ESR 26 101269 2018-7-14
Trilog Super Broadband Test Schwarzbeck VULB 9163 707 2018-7-14
Antenna
Horn Antenna Rohde & Schwarz HF907 102294 2018-7-14
Loop Antenna Rohde & Schwarz HFH2-Z2 100398 2018-7-14
Pre-amplifier Rohde & Schwarz SCU 18 102230 2018-7-14
Signal Generator Rohde & Schwarz SMY01 839369/005 2018-7-7
Attenuator Agilent 8491A MY39264334 2018-7-7
3m Semi-anechoic chamber TDK 9X6X6 2020-7-7
Test software Rohde & Schwarz EMC32 Version 9.15.00 N/A

20dB & 99% Bandwidth, Conducted Peak Output Power, Spurious Emissions at Antenna Terminals,
100kHz Bandwidth of band edges, Min. No. of Hopping Frequencies, Power Spectral Density
Min. Hopping Channel Carrier Frequency Separation and Average Time of Occupancy — Site 2

DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Signal Generator Rohde & Schwarz SMB100A 108272 2018-7-7
Signal Analyzer Rohde & Schwarz FSV40 101030 2018-7-7
Vector Signal Generator Rohde & Schwarz SMU 200A 105324 2018-7-7
RF Switch Module Rohde & Schwarz OSP120/0SP-B157 | 101226/100851 2018-7-7
Conducted Emission Test — Site 2
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
EMI Test Receiver Rohde & Schwarz ESR 3 101782 2018-7-14
LISN Rohde & Schwarz ENV4200 100249 2018-7-14
LISN Rohde & Schwarz ENV432 101318 2018-7-14
LISN Rohde & Schwarz ENV216 100326 2018-7-14
ISN Rohde & Schwarz ENY81 100177 2018-7-14
ISN Rohde & Schwarz ENY81-CA6 101664 2018-7-14
High Voltage Probe Rohde & Schwarz TK9420(VT9420) 9420-584 2018-7-14
RF Current Probe Rohde & Schwarz EZ-17 100816 2018-7-14
Attenuator Shanghai Huaxiang TS2-26-3 080928189 2018-7-7
Test software Rohde & Schwarz EMC32 Version9.15.00 N/A

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12 & 13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2,
Nanshan District, Shenzhen 518052, P.R. China
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14. Measurement System Uncertainty

Measurement System Uncertainty Emissions

System Measurement Uncertainty
Items Extended Uncertainty
Uncertainty for Radiated Emission in 3m chamber 4.54dB
9kHz-30MHz '
Uncertainty for Radiated Emission in 3m chamber Horizontal: 4.83dB,;
30MHz-1000MHz Vertical: 4.91dB;
Uncertainty for Radiated Emission in 3m chamber Horizontal: 4.89dB,;
1000MHz-25000MHz Vertical: 4.88dB;
Uncertainty for Conducted RF test 2.04dB
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