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TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch is a subcontractor to TUV SUD Product Service GmbH according to the principles outlined
in 1SO 17025.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch reports apply only to the specific samples tested under stated test

conditions. Construction of the actual test samples has been documented. It is the manufacturer's responsibility to assure that additional production units of this
model are manufactured with identical electrical and mechanical components. The manufacturer/importer is responsible to the Competent Authorities in Europe
for any modifications made to the production units which result in non-compliance to the relevant regulations. TUV SUD Certification and Testing (China) Co.,
Ltd. Shenzhen Branch shall have no liability for any deductions, inferences or generalizations drawn by the client or others from TUV SUD Certification and

Testing (China) Co., Ltd. Shenzhen Branch issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test report shall not be

reproduced except in full without our written approval.

EMC SZ EFR 24.00 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 1 of 73
- Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan 9

Release 2017-06-13 District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



Report Number: 68.950.19.0607.01

1 Table of Contents

1 Table of Contents 2
2 Details about the Test Laboratory 3
3  Description of the Equipment Under Test 4
4  Summary of Test Standards 5
5 Summary of Test Results 6
6 General Remarks 7
7 Test setups 8
8 Systems test configuration 9
9 Technical Requirements 10
9.1 Emission bandwidth 13
9.2 Maximum Conducted Output Power 15
9.3 Peak Power Spectral Density 18
9.4 Unwanted Emissions 30
9.5 Duty Cycle 69
9.6 Frequency Stability 70
10 Test Equipment List 72
11 System Measurement Uncertainty 73
EMC_SZ_FR_24.00 ECC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 2 of 73

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
Release 2017-06-13 District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



Report Number: 68.950.19.0607.01 .@

2 Details about the Test Laboratory

Details about the Test Laboratory

Test Site 1

Company name: 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

Telephone: 86 755 8828 6998

Fax: 86 755 8828 5299

FCC Registration 514049

No.:

FCC Designation CA5009

Number:

IC Registration 10320A

No.:
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3 Description of the Equipment Under Test

Product:

Model no.:

FCC ID:
Options and accessories:

Rating:

Adapter information:

RF Transmission Frequency:

No. of Operated Channel:
Modulation:

Antenna Type:

Antenna Gain:

Description of the EUT:

EMC_SZ FR_24.00 FCC
Release 2017-06-13

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299

Wearable on Neck Host

3BOX A2

2AKAG-A2
Adapter and USB Cable

Supplied by 5*3.8Vdc 1100mAh Li-ion Rechargeable battery
Charged by 5.0Vdc, 3.0A external adapter

Adapter Model: A138A-120150U-US2
Input: 100-240Vac, 50/60Hz; 0.5A
Output: 5.0Vdc, 3.0A

2402MHz-2480MHz

40

GFSK

Integrated antenna

3.0dBi

The Equipment Under Test (EUT) is a Wearable on Neck Host which

support Bluetooth function and WiFi operated at 5GHz and 2.4GHz.
Only 5GWiFi included in this report.
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4 Summary of Test Standards

Test Standards
FCC Part 15 Subpart PART 15 - RADIO FREQUENCY DEVICES
E, 10-1-2018 Edition Subpart E - Unlicensed National Information Infrastructure Devices

Test Method:

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

ANSI C63.10-2013, American National Standard for Testing Unlicensed Wireless Devices
KDB 662911 D01 Multiple Transmitter Output v02r01
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5 Summary of Test Results

Technical Requirements

FCC Part 15 Subpart E

Test Condition Pages Test Result

Pass Fail N/A
15.207 Conducted Emission AC Power Port - [] [] X
15.403(a)(5) Emission bandwidth 10 X ] ]
15.407(a)(1) 15.407(a)(3) Maximum Conducted
Output Power 13 = u u
15.407(a)(1) 15.407(a)(3) Peak Power Spectral
Density 15 ] L] L]
15.407(b)(1) 15.407(b)(4) 15.407(b)(6) 15.407(b)(7)
15.209 Unwanted Emissions 30 X L] L]
Duty Cycle 69 X [] ]
15.407(g) Frequencies Stability 70 X ] ]
15.407(h) Dynamic Frequency Selection (DFS).2 - ] ] X

NOTE 1“#”; This product only supports 5150-5250MHz and 5725-5850MHz, so DFS is not applicable.
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6 General Remarks
Remarks

This submittal(s) (test report) is intended for FCC ID: 2AKA6-A2, complies with Section FCC
Part 15 Subpart C Rules and FCC Part 15 Subpart E Rules.

SUMMARY:
All tests according to the regulations cited on page 5 were

W - 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: June 13, 2019
Testing Start Date: June 14, 2019
Testing End Date: July 10, 2019

- TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch —

Reviewed by: Prepared by: Tested by:
LY 1 =T - :{
/fh% Ao 15 e U
John Zhi Alan Xiong Tree Zhan
Project Manager Project Engineer Test Engineer
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7 Test setups

7.1 Radiated test setups
Below 1GHz
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7.2 Conducted RF test setups
Measuring EUT
Receiver
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8. Systems test configuration

Auxiliary Equipment Used during Test:

DESCRIPTION MANUFACTURER | MODEL NO.(SHIELD) | S/IN(LENGTH)
PC Lenovo X240

In order to find the worst case condition, pre-tests are needed at the presence of different date
rate. Preliminary tests have been done on all the configuration for confirming worst case. Date
rate below means worst-case rate of each test item.

Band Data Rate

802.11a 6 Mbps

802.11n HT20 MCSO0

802.11n HT40 MCSO0

802.11ac HT20 MCSO0

802.11ac HT40 MCSO0

802.11ac HT80 MCSO0

The system was configured to the following channels
Modulation Channel Frequency (MHz)

36 5180
44 5220
802.11a/802.11n20/ 48 5240
802.11ac20 149 5745
157 5785
165 5825
38 5190
46 5230
802.11n40 / 802.11ac40 151 5755
159 5795
42 5210
802.11ac80 155 5775

The system was configured to the following transmit power

Modulation AntO Antl AntO+Antl
802.11a Default value Default value

802.11n20/ Default value
802.11ac20

802.11n40/

802 11ac40 Default value
802.11ac80 Default value
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9 Technical Requirement
9.1 Emission bandwidth

1. Test Method of 26dB Bandwidth

According to KDB789033 D02

a) Set RBW = approximately 1% of the emission bandwidth.

b) Set the VBW > RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Measure the maximum width of the emission that is 26 dB down from the maximum of the
emission. Compare this with the RBW setting of the analyzer. Readjust RBW and repeat
measurement as needed until the RBW/EBW ratio is approximately 1%.

Limit: No limit

2. Test Method of 6dB Bandwidth

According to KDB789033 D02

a) Set RBW = 100KHz

b) Set the video bandwidth (VBW) = 3 x RBW

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

Limit: 2500KHz

3. Test Method of 99% Bandwidth

According to KDB789033 D02

a) Set center frequency to the nominal EUT channel center frequency

b) Set span = 1.5 times to 5.0 times the OBW.

c) Set RBW =1 % to 5 % of the OBW

d) Set VBW = 3 - RBW

e) Video averaging is not permitted. Where practical, a sample detection and single sweep
mode shall be used. Otherwise, peak detection and max hold mode (until the trace stabilizes)
shall be used.

f) Use the 99 % power bandwidth function of the instrument (if available).

g) If the instrument does not have a 99 % power bandwidth function, the trace data points are
recovered and directly summed in power units. The recovered amplitude data points,
beginning at the lowest frequency, are placed in a running sum until 0.5 % of the total is
reached; that frequency is recorded as the lower frequency. The process is repeated until
99.5 % of the total is reached; that frequency is recorded as the upper frequency. The 99%
occupied bandwidth is the difference between these two frequencies.

Limit: No limit
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Test result as below table:

IEEE 802.11a_SISO modulation Test Result

&

Measured Measured Measured
Channel 99% Bandwidth 26dB Bandwidth 6dB Bandwidth
Band | Channel | Frequency (MHz) (MHz) (MHz)
Chid Ant0 Antl Ant0 Ant1 Ant0 Antl
Low 5180 17.902 17.902 22.160 21.400 N/A N/A
U'T“' Middle 5220 17.862 17.942 21.560 21.440 N/A N/A
High 5240 17.902 17.982 21.440 21.520 N/A N/A
Low 5745 17.862 17.902 N/A N/A 16.440 16.440
U-gll— Middle 5785 17.902 17.902 N/A N/A 16.440 16.440
High 5825 17.902 17.902 N/A N/A 16.440 16.440
IEEE 802.11n-HT20_MIMO modulation Test Result
Channel Measured Measured Measured
Band Channel Frequency 99% Bandwidth | 26dB Bandwidth 6dB Bandwidth
(MHz) (MHz) (MHz) (MHz)
Low 5180 18.781 21.640 N/A
U-NII-1 Middle 5220 18.901 21.680 N/A
High 5240 18.941 21.600 N/A
Low 5745 18.781 N/A 17.680
U-NII-3 Middle 5785 18.861 N/A 17.680
High 5825 18.781 N/A 17.680
IEEE 802.11n-HT40_MIMO modulation Test Result
Channel Measured Measured Measured
Band Channel Frequency 99% Bandwidth | 26dB Bandwidth 6dB Bandwidth
(MHz) (MH2z) (MHz) (MHz)
Low 5190 36.843 40.720 N/A
U-NII-1
High 5230 36.923 40.800 N/A
Low 5755 36.923 N/A 36.560
U-NII-3
High 5795 36.923 N/A 36.480

EMC_SZ_FR_24.00 FCC
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IEEE 802.1ac-VHT20_MIMO modulation Test Result

&

Channel Measured Measured Measured
Band Channel Frequency 99% Bandwidth 26dB Bandwidth 6dB Bandwidth
(MHz) (MHz) (MHz) (MHz)
Low 5180 18.821 21.560 N/A
U-NII-1 Middle 5220 18.861 21.760 N/A
High 5240 18.861 21.560 N/A
Low 5745 18.781 N/A 17.680
U-NII-3 Middle 5785 18.781 N/A 17.680
High 5825 18.821 N/A 17.680
IEEE 802.1ac-VHT40 modulation Test Result
Channel Measured Measured Measured
Band Channel Frequency 99% Bandwidth | 26dB Bandwidth 6dB Bandwidth
(MHz) (MHz) (MHz) (MHz)
Low 5190 36.843 40.480 N/A
U-NII-1
High 5230 36.763 40.640 N/A
Low 5755 36.923 N/A 36.560
U-NII-3
High 5795 36.923 N/A 36.560
IEEE 802.1ac-VHT80 modulation Test Result
Channel Measured Measured Measured
Band Channel Frequency 99% Bandwidth 26dB Bandwidth 6dB Bandwidth
(MH2z) (MH2z) (MHz) (MHz)
U-NII-1 Low 5210 76.084 82.880 N/A
U-NII-3 High 5775 76.404 N/A 75.580

Remark: “N/A” means “Not Applicable”
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&

9.3 Maximum conducted output power

Test Method
According to KDB789033 D02

Limits: For client devices in the 5.15-5.25 GHz band, the maximum conducted output power
over the frequency band of operation shall not exceed 250 mW provided the maximum
antenna gain does not exceed 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power
over the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10
log B, where B is the 26dB emission bandwidth in megahertz.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W.

Test result as below table

IEEE 802.11a_SISO modulation Test Result

Channel Maximum Conducted
Output Power (dBm) Power Limit
Band Channel Frequency (dBm)
(MHz) AntO Antl
Low 5180 16.2 155 24.00
U-NII-1 Middle 5220 15.9 15.8 24.00
High 5240 16.1 15.0 24.00
Low 5745 15.7 16.0 30.00
U-NII-3 Middle 5785 16.1 15.6 30.00
High 5825 15.9 16.4 30.00
IEEE 802.11n-HT20_MIMO modulation Test Result
Channel Maximum Conducted
Output Power (dBm) Power Limit
Band Channel Frequency (dBm)
(MHz) AntO Antl SUM
Low 5180 16.2 15.2 18.7 24.00
U-NII-1 Middle 5220 16.0 14.7 18.4 24.00
High 5240 15.8 14.5 18.2 24.00
Low 5745 15.5 14.8 18.2 30.00
U-NII-3 Middle 5785 15.9 14.6 18.3 30.00
High 5825 15.9 14.8 18.4 30.00

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299
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IEEE 802.11n-HT40_MIMO modulation Test Result

&

Channel Maximum Conducted
anne Output Power (dBm) Power Limit
Band Channel Frequency (dBm)
(MHz) Ant0 Antl SUM
Low 5190 155 14.7 18.1 24.00
U-NII-1
High 5230 15.2 14.4 17.8 24.00
Low 5755 15.6 14.7 18.2 30.00
U-NII-3
High 5795 15.7 14.5 18.2 30.00
IEEE 802.11ac-VHT20_ MIMO modulation Test Result
Channel Maximum Conducted
Output Power (dBm) Power Limit
Band Channel Frequency (dBm)
(MHz) Ant0 Antl | SUM
Low 5180 15.8 14.5 18.3 24.00
U-NII-1 Middle 5220 15.5 14.6 18.1 24.00
High 5240 15.2 14.5 17.9 24.00
Low 5745 15.4 14.8 18.1 30.00
U-NII-3 Middle 5785 15.6 14.8 18.2 30.00
High 5825 16.0 15.0 18.5 30.00

IEEE 802.11ac-VHT40_ MIMO modulation Test Result

Channel Maximum Conducted
anne Output Power (dBm) Power Limit
Band Channel Frequency (dBm)
(MHz) AntO Antl SUM

Low 5190 155 14.9 18.2 24.00
U-NII-1

High 5230 15.0 14.6 17.8 24.00

Low 5755 15.9 14.5 18.3 30.00
U-NII-3

High 5795 15.6 14.8 18.2 30.00

IEEE 802.11ac-VHT80_MIMO modulation Test Result

Channel Maximum Conducted
Output Power (dBm) Power Limit
Band Channel Frequency (dBm)
(MHz) AntO Antl SUM
U-NII-1 42 5210 15.3 145 17.9 24.00
U-NII-3 155 5755 15.8 14.7 18.3 30.00

Remark: the 11 dBm + 10 log B is greater than 250mW.

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

Test Method

According to KDB789033 D02

For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the
above procedures make use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth
specified in § 15.407(a)(5). For devices operating in the band 5.725-5.85 GHz, the rules
specify a measurement bandwidth of 500 kHz. Many spectrum analyzers do not have 500 kHz
RBW, thus a narrower RBW may need to be used. The rules permit the use of a RBWs less
than 1 MHz, or bandwidth” to show the total power over the specified measurement bandwidth
(i.e., 1 MHz, or 500 kHz). If measurements are performed using a reduced resolution
bandwidth (< 1 MHz, or < 500 kHz) and integrated over 1 MHz, or 500 KHz bandwidth, the
following adjustments to the procedures apply:

a) Set RBW 2 1/T, where T is defined in section II.B.l.a).
b) Set VBW =3 RBW.

c) If measurement bandwidth of Maximum PSD is specified in 500 kHz, add
10log(500kHz/RBW) to the measured result, whereas RBW (< 500 KHz) is the reduced
resolution bandwidth of the spectrum analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10log(1MHz/RBW)
to the measured result, whereas RBW (< 1 MHz) is the reduced resolution bandwidth of
spectrum analyzer set during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of
continuous transmission or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 KHz for the
sections 5.c¢) and 5.d) above, since RBW=100 KHZ is available on nearly all spectrum
analyzers.

Limit: The maximum power spectral density shall not exceed 11dBm for the 5.15-5.25GHz,
5.25-5.35GHz, 5.47-5.725 GHz Band and 30dBm for the 5.8GHz Band in any 1 megahertz
band.
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IEEE 802.11a_SISO modulation Test Result

Maximum PSD
Band Channel FSehqaLnennecly (dBm/MHz) (Eglr?ﬁl',\'/ln:'g)
(MHz) Ant0 Antl
Low 5180 8.77 8.39 11.00
U-NII-1 Middle 5220 8.76 8.10 11.00
High 5240 8.14 7.51 11.00
Low 5745 12.69 12.00 30.00
U-NII-3 Middle 5785 12.77 12.28 30.00
High 5825 12.85 12.48 30.00
IEEE 802.11n-HT20_MIMO modulation Test Result
Frequency AR PSD Limit
Band Channel (MH2) PSD (dBm/MHz)
(dBm/MHz)
Low 5180 9.43 11.00
U-NII-1 Middle 5220 9.13 11.00
High 5240 9.39 11.00
Low 5745 8.24 30.00
U-NII-3 Middle 5785 8.57 30.00
High 5825 9.19 30.00

IEEE 802.11n-HT40_MIMO modulation Test Result

Band Channel Frequency Maximum PSD PSD Limit
(MHz) (dBm/MHz) (dBm/MHz)
U-NIL-L Low 5190 5.98 11.00
High 5230 5.99 11.00
U-NIL3 Low 5755 1.66 30.00
High 5795 6.50 30.00
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IEEE 802.11ac-VHT20_MIMO modulation Test Result

Maximum .
Band Channel Fr?&lﬁzr;cy PSD (Izg?n;‘,\'/mlzt)
(dBm/MHz)
Low 5180 9.64 11.00
U-NII-1 Middle 5220 9.45 11.00
High 5240 9.53 11.00
Low 5745 9.81 30.00
U-NII-3 Middle 5785 9.32 30.00
High 5825 10.13 30.00
IEEE 802.11ac-VHT40_ MIMO modulation Test Result
Frequency Maximum PSD PSD Limit
Band Channel (MH2) (dBm/MHz) | (dBm/MHz)
UNIIL Low 5190 6.98 11.00
High 5230 6.75 11.00
UNIIL3 Low 5755 6.55 30.00
High 5795 6.03 30.00
IEEE 802.11ac-VHT80 MIMO modulation Test Result
Frequency Maximum PSD PSD Limit
Band Channel (MH2) (dBm/MHz) | (dBm/MHz)
U-NII-1 42 5210 3.81 11.00
U-NII-3 155 5775 3.83 30.00

NOTE: According to the test results of output power, Ant0 is considered to have the highest power, so PSD for
Multiple mode are performed with this antenna and add 3dBi factor, this factor has been compensated in the test.
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9.5 Unwanted emissions

Test Method
According to KBD789033 D02

Limits:

For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of -27 dBm/MHz.

For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725
GHz band shall not exceed an e.i.r.p. of -27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level
of =27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10
dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below the
band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band
edge, and from 5 MHz above or below the band edge increasing linearly to a level of 27
dBm/MHz at the band edge.

Unwanted emissions below 1 GHz must comply with the general field strength limits set forth
in 815.209. Further, any U-NII devices using an AC power line are required to comply also
with the conducted limits set forth in §15.207.

The provisions of §15.205 apply to intentional radiators operating under this section.
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Test Data as below:

&

Limit
TestMode Antenna C(r’:/mg)e I Fr?ﬂﬁ_&?ge Max. Fre M%'Bl;s)v E (dli?,m Verdict
ANtO 5180 30~5140 30~5140 -36.25 <=-27 | PASS
5180 5360~40000 5360~40000 -46.17 <=-27 | PASS
Antl 5180 30~5140 30~5140 -37.85 <=-27 | PASS
5180 5360~40000 5360~40000 -47.12 <=-27 | PASS
AntO 5200 30~5140 30~5140 -36.2 <=-27 | PASS
5200 5360~40000 5360~40000 -45.78 <=-27 | PASS
Antl 5200 30~5140 30~5140 -37.1 <=-27 | PASS
5200 5360~40000 5360~40000 -45.97 <=-27 | PASS
AntO 5240 30~5140 30~5140 -39.29 <=-27 | PASS
5240 5360~40000 5360~40000 -46.6 <=-27 | PASS
Antl 5240 30~5140 30~5140 -39.16 <=-27 | PASS
11A SISO 5240 5360~40000 5360~40000 -46.23 <=-27 | PASS
- ANtO 5745 30~5650 30~5650 -40.51 <=-27 | PASS
5745 5925~40000 5925~40000 -46.23 <=-27 | PASS
Antl 5745 30~5650 30~5650 -40.85 <=-27 | PASS
5745 5925~40000 5925~40000 -46.68 <=-27 | PASS
AntO 5785 30~5650 30~5650 -40.41 <=-27 | PASS
5785 5925~40000 5925~40000 -45.88 <=-27 | PASS
Antl 5785 30~5650 30~5650 -40.93 <=-27 | PASS
5785 5925~40000 5925~40000 -45.29 <=-27 | PASS
AntO 5825 30~5650 30~5650 -40.09 <=-27 | PASS
5825 5925~40000 5925~40000 -45.67 <=-27 | PASS
Antl 5825 30~5650 30~5650 -41.55 <=-27 | PASS
5825 5925~40000 5925~40000 -46.64 <=-27 | PASS
5180 30~5140 30~5140 -38.63 <=-27 | PASS
5180 5360~40000 5360~40000 -34.32 <=-27 | PASS
5200 30~5140 30~5140 -40.78 <=-27 | PASS
5200 5360~40000 5360~40000 -34.01 <=-27 | PASS
5240 30~5140 30~5140 -41.16 <=-27 | PASS
11N20MIMO Ant0+3dBi 5240 5360~40000 5360~40000 -33.42 <=-27 | PASS
(NOTE) 5745 30~5650 30~5650 -42.75 <=-27 | PASS
5745 5925~40000 5925~40000 -33.93 <=-27 | PASS
5785 30~5650 30~5650 -42.32 <=-27 | PASS
5785 5925~40000 5925~40000 -33.61 <=-27 | PASS
5825 30~5650 30~5650 -42.84 <=-27 | PASS
5825 5925~40000 5925~40000 -33.7 <=-27 | PASS
5190 30~5140 30~5140 -36.86 <=-27 | PASS
5190 5360~40000 5360~40000 -33.71 <=-27 | PASS
5230 30~5140 30~5140 -41.19 <=-27 | PASS
11N4OMIMO Ant0+3dBi 5230 5360~40000 5360~40000 -34.39 <=-27 | PASS
(NOTE) 5755 30~5650 30~5650 -41.11 <=-27 | PASS
5755 5925~40000 5925~40000 -34.45 <=-27 | PASS
5795 30~5650 30~5650 -41.38 <=-27 | PASS
5795 5925~40000 5925~40000 -34.19 <=-27 | PASS
5180 30~5140 30~5140 -39.43 <=-27 | PASS
5180 5360~40000 5360~40000 -34.8 <=-27 | PASS
5200 30~5140 30~5140 -42.42 <=-27 | PASS
5200 5360~40000 5360~40000 -34.58 <=-27 | PASS
5240 30~5140 30~5140 -42.68 <=-27 | PASS
Ant0+3dBi 5240 5360~40000 5360~40000 -33.88 <=-27 | PASS
11AC20MIMO (NOTE) 5745 30~5650 30~5650 -41.5 <=-27 | PASS
5745 5925~40000 5925~40000 -34.5 <=-27 | PASS
5785 30~5650 30~5650 -42.65 <=-27 | PASS
5785 5925~40000 5925~40000 -33.29 <=-27 | PASS
5825 30~5650 30~5650 -40.94 <=-27 | PASS
5825 5925~40000 5925~40000 -33.08 <=-27 | PASS
ANt0+3dBi 5190 30~5140 30~5140 -37 <=-27 | PASS
11AC40MIMO (NOTE) 5190 5360~40000 5360~40000 -34.34 <=-27 | PASS
5230 30~5140 30~5140 -41.77 <=-27 | PASS
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5230 5360~40000 5360~40000 -34.13 <=-27 | PASS

5755 30~5650 30~5650 -40.55 <=-27 | PASS

5755 5925~40000 5925~40000 -33.25 <=-27 | PASS

5795 30~5650 30~5650 -42.24 <=-27 | PASS

5795 5925~40000 5925~40000 -34.84 <=-27 | PASS

5210 30~5140 30~5140 -31.45 <=-27 | PASS

Ant0+3dBi 5210 5360~40000 5360~40000 -34.31 <=-27 | PASS

11AC80MIMO (NOTE) 5775 30~5650 30~5650 -41.82 <=-27 | PASS
5775 5925~40000 5925~40000 -34.47 <=-27 | PASS

NOTE: According to the test results of output power, AntO is considered to have the highest power,

Test Graphs as below:

so conducted
emission for Multiple mode are performed with this antenna and add 3dBi factor, this factor has been
compensated in the test.
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Transmitting spurious emission test result as below (Band

&

edge measurements):

TestMode Antenna ChName C(m:;;a I I(Qde;rlrj]l)t (Iag:rl]t) Verdict
Ant0 Low 5180 526 <=-27 PASS

Antl Low 5180 51.45 <=7 PASS

11A_SISO Ant0 High 5240 54.13 <=27 PASS
Antl High 5240 53.35 <=27 PASS

Ant0+3dBi Low 5180 48.72 <=27 PASS

LIN20MIMO (NOTE) High 5240 51.87 <=27 PASS
Ant0+3dBi Low 5190 4753 <=7 PASS

11N4OMIMO (NOTE) High 5230 49,45 <=7 PASS
ANt0+3dBi Low 5180 498 <=27 PASS

L1AC20MIMO (NOTE) High 5240 5252 <=27 PASS
ANt0+3dBi Low 5190 43.63 <=7 PASS

11AC4OMIMO (NOTE) High 5230 47.48 <=7 PASS
ANt0+3dBi Low 5210 2188 <=7 PASS

11AC80MIMO (NOTE) High 5210 52,06 <=27 PASS
TestMode Antenna ChName C(r'b?ﬂg)e I Fr?ﬁﬂlae;r)]ge EjeBs:]I)t (Iag‘n']t) Verdict
Low 5745 5650~5700 -50.43 9.75 PASS

A0 Low 5745 5700~5720 32.92 15.60 PASS

Low 5745 57205725 22.77 27.00 PASS

Low 5745 5645-5650 55.73 27 PASS

Low 5745 5650~5700 51,05 7.16 PASS

AnL Low 5745 5700~5720 34,61 15.60 PASS

Low 5745 57205725 23.76 27.00 PASS

LA SISO Low 5745 5645-5650 55.63 27 PASS
— High 5825 5850~5855 35.28 15.80 PASS
AN High 5825 5855-5875 -40.22 10.49 PASS

High 5825 5875-5925 150.78 24.88 PASS

High 5825 5925-5935 54.22 27 PASS

High 5825 5850~5855 37.11 16.25 PASS

AnL High 5825 5855-5875 218 10.49 PASS

High 5825 5875-5925 50,81 22.85 PASS

High 5825 5925-5935 154.98 27 PASS

Low 5745 5650~5700 150.89 4.08 PASS

Low 5745 5700~5720 5054 15.18 PASS

Low 5745 5720-5725 4824 22.06 PASS

Ant0+3dBi Low 5745 5645-5650 54.19 27 PASS

LIN20MIMO (NOTE) High 5825 5850-5855 48.79 26.51 PASS
High 5825 5855-5875 46.52 11.31 PASS

High 5825 5875-5925 150,63 -26.90 PASS

High 5825 5925-5935 5271 27 PASS

Low 5755 5650~5700 2611 8.97 PASS

Low 5755 5700~5720 37.12 15.25 PASS

Low 5755 5720-5725 36.41 16.79 PASS

ANt0+3dBi Low 5755 5645-5650 51.28 27 PASS

LIN4OMIMO (NOTE) High 5795 5850-5855 47.42 24.03 PASS
High 5795 5855-5875 49.47 11.04 PASS

High 5795 5875-5925 50.15 26.13 PASS

High 5795 5925-5935 52.1 27 PASS

Low 5745 5650~5700 150,87 8.89 PASS

Low 5745 5700~5720 -47.49 15.55 PASS

Low 5745 5720-5725 ~44.99 24.72 PASS

ANt0+3dBi Low 5745 5645-5650 54.45 27 PASS

11ACZ0MIMO (NOTE) High 5825 58505855 4585 23.38 PASS
High 5825 5855-5875 48.68 10.60 PASS

High 5825 5875-5925 497 1141 PASS

High 5825 5925-5935 5237 27 PASS

11AC40MIMO Ant0+3dBi Low 5755 5650~5700 48.28 8.10 PASS

EMC_SZ_FR_24.00 FCC

Release 2017-06-13

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

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

District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299

Page 55 of 73



Report Number: 68.950.19.0607.01

&

(NOTE) Low 5755 5700~5720 41.93 14.49 PASS
Low 5755 5720~5725 42,59 15.90 PASS

Low 5755 5645-5650 52.97 27 PASS

High 5795 5850-5855 -48.98 26.75 PASS

High 5795 5855-5875 -49.66 10.17 PASS

High 5795 5875-5925 48.47 24.19 PASS

High 5795 5925-5935 51.73 27 PASS

Low 5775 5650~5700 4233 9.86 PASS

Low 5775 5700~5720 -38.53 15.23 PASS

Low 5775 5720~5725 38.98 18.74 PASS

Ant0+3dBi Low 5775 5645-5650 52.24 27 PASS
11AC8OMIMO (NOTE) High 5775 5850~5855 -38.03 16.23 PASS
High 5775 5855-5875 37.84 11.91 PASS

High 5775 5875-5925 -44.76 2585 PASS

High 5775 5925-5935 52.69 27 PASS

NOTE: According to the test results of output power, AntO is considered to have the highest power, so band edge
testing for Multiple mode are performed with this antenna and add 3dBi factor, this factor has been compensated

in the test.

Test Graphs as below:

11A_Ant0_Low 5180

Spectrum ] ué:'
Ref Level 20.00 dBrm  Offset 2.00 dB @ RBW 100 kHz
lo att 30de SWT 7ms @ VBW 300 kHz Mode Auta Sweep
Count 300/300
® 1Pk View
M1[1] 3.56 dBm|
10 s 5.17520 GHz
= mM2[1] -52.111dBm)|
0 don 5.15000Jﬁq\|z
-10d ‘ \
-20 dBr J W
0 dem——|EL 27.000 dem A(, [
-40 dB
S0d DE"L
ittt Ao L e Vgt N M—r
60 d
-70 dBm
Start 4.5 GHz 691 pts Stop 5.2 GHz
Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result
M1 1 5.1752 GHz 3.56 dBm
Mz 1 5.15 GHz -52.11 dBm
M3 1 5.14928 GHz -52.60 dBm

it

Date:29.JUL.2019 18:12:44

11A Antl_Low_ 5180

Spectrum :%:
Rref Level 20,00 dém  Offset 2,00 d2 @ RBW 100 kHz
lo att 30de SWT 7ms @ VBW 300kHz Mode Auto Sweep
Count_300/300
® 1Pk View
M1[1] 3.34 dBm)|
10 s 5.17420 GHz
= mM2[1] -52.11MBm)|
0 don 5.15unu‘hmf
-10d ‘ \
-0 d ’ !
0 dem—]DL 27,000 dBrmn f 1
-40 dB
sod w%
Py rusapmntalpossof sttt s bt
60 d
-70 dBm
Start 4.5 GHz 691 pts Stop 5.2 GHz
Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result
M1 1 5.1742 GHz 3.34 dBm
Mz 1 5.15 GHz -52.11 dBm
M3 1 5.14725 GHz -51.45 dBm

I

Date:29.JUL.2019 17:15:04

11A_Ant0_High_5240

EMC_SZ FR_24.00 FCC
Release 2017-06-13

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299

Page 56 of 73




Report Number: 68.950.19.0607.01

Spectrum

|& Att
Count 236/300

|

(=]

Ref Level 20.00 dBm

30 de

Offset 2.00 dB @ RBW 100 kHz

SWT

£30.9 us @ VBW 200 kHz

Mode Auto FFT

@ 1Pk View

M1[1]

M2[1]

0.32 dBm)|
5.244140 GHz|
-57.35 dBm|
5.350000 GHz|

1.1

D1 -27.000

dBm

-50 dBm

"y

-0 dBm

™

M2

-70d

Start 5.22 GHz

691 pts

Stop 5.46 GHz

Marker

X-value

v-value |

Function

Function Result

Type | Ref | Trc |
M1 1

5.24414 GHz

0.32 dBm

M2
M3

1
1

5.35 GHz
5.449913 GHz

-57.35 dBm
-54.13 dBm

I

Date:29.JUL.2019 18:16:09

11A_Antl_High 5240

Spectrum

|= Att
Count 236/300

|

(=]

Ref Level 20.00 dBm

30 de

Offset 2.00 dB @ RBW 100 kHz

SWT

5309 us @ VBW 3200 kHz mM™ode Auto FFT

@ 1Pk View

M1[1]

M2[1]

2.28 dBm|
5.247610 GHz|
-56.90 dBm|
5.350000 GHz|

D1 -27.000

dBm

™,

-50 dBrm

-60 dBm

i

M2

-70d

Start 5.22 GHz

691 pts

Stop 5.46 GHz

Marker

X-value

Function

Function Result

Type | Ref | Trc |

v-value |

M1
M2
M3

1
1
1

5.24761 GHz
5.35 GHz
5.443652 GHz

2.28 dBm
-56.90 dBm
-53,35 dBm

it

Date:29.JUL.2019 17:19:31

1IN20MIMO_Low_5180

Spectrum

|= Att
Count 300/300

|

(=]

Ref Level 20.00 dBm

30 dB

Offset 5.00 dB @ RBW 100 kHz

SWT

7ms @ YBW 300 kHz  Mode Auto Sweep

@ 1Pk Yiew

M1[1]

10 dem

0dem

m2[1]

3.85 dBm)
5.17420 GHz|
-50.88"Bm)

5.15000 iz

-10d

-20d

-30 dBrm

D1 -27.000

dBm

-40 dBm

f
|
|

-Sod

ef

-60 d

o sh st s tain

=70 dBrm

Start 4.5 GHz

691 pts

Stop 5.2 GHz

Marker

X-value |

Y-value | Function |

Function Result

Type | Ref | Trc|
M1 1

5.1742 GHz

2.85 dBm

M2
M3

1
1

5.15 GHz
5.14522 GHz

-50.88 dBm
-48.72 dBm

) ]

24.JUN 2019 22:0922

Date:

11IN20MIMO_High_5240

EMC_SZ FR_24.00 FCC
Release 2017-06-13

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299

Page 57 of 73



Report Number: 68.950.19.0607.01 ™

Spectrum ] r‘%‘
Ref Level 20,00 dBm Offset 5.00 dBé & RBW 100 kHz
|& Att 30de SWT 5309ps @ VBW 200kHz  Mode Auto FFT
Count 238/300
® 1Pk view
M1[1] 3.24 dBm)|
104 5.233720 GHz|
i M2[1] -54.70 dBm)|
o db i \ 5.350000 GHz
-10 IDIH \
fEUFBm
=04 D1 -27.000 dEm
=40 dBrmn o
At itgpshn g i R R W A B e WM
-0 dBm
-70d
Start 5.22 GHz 691 pts Stop 5.46 GHz
Marker
Type | Ref | Trc | X-value v-value | Function Function Result
M1 1 5.23372 GHz 3.24 dBm
M2 1 5.35 GHz -54.70 dBm
M3 1 £.453043 GHz -51.87 dBm

) ]

Date:24.JUN 2019 22:14:38

11IN40MIMO_Low_5190

Spectrum ] r‘%‘
Ref Level 20,00 dBm Offset 5.00 d&8 @ RBW 100 kHz
lo Att 30de SWT 7ms @ VBW 300 kHz Mode Auto Sweep
Count 3007300
® 1Pk view
M1[1] 1.69 dBm|
10d 5.18530 GHz
M2[1] -48.15 dgm|
o ds SJSUUUW
-10 dBm f
-20 dBm r
=04 D1 -27.000 dBm /f
-40d
'y
-50 dBrm
et ond bl pin i L T e g
-60 dBm
-70d
Start 4.5 GHz 691 pts Stop 5.2 GHz
Marker
Type | Ref | Trc | X-value v-value | Function Function Result
M1 1 5.1853 GHz 1.69 dBm
M2 1 5.15 GHz -4@.15 dBm
M3 1 5.14928 GHz -47.53 dBm
i ] [T ]

Date:24.JUN 2019 2221:56

11N40MIMO_High_5230
Spectrum ] [@

Ref Level 20.00 dém Offset 5.00 dB @ RBW 100 kHz

o att 30de SWT 5878 ps @ VBW 300kHz  Mode auto FFT
Count 2217300
@ 17k View
M1[1] 1.52 dBm|
104d 5.247600 GHz]
Wi m2[1] -55.04 dBm)|

0 HBW HM 5.350000 GHz|
-10 gk

D1 -27.000 dBrn

-30,
add Ay
M3
50 dBm it G
Pt AT bt g frharmpm s
-60 dBm
-70 dBm
Start 5.2 GHz 691 pts Stop 5.46 GHz
Marker
Type \ Ref \ Trc \ X-value Y-value Function Function Result
M1 1 5.2476 GHz 1.52 dBrm
M2 1 5.35 GHz -55.04 dBm
M3 1 5.453594 GHz -49.45 dBm

Il ]

Date:24.JUN 2019 22:223:40

11AC20MIMO_Low_5180

EMC SZ EFR 24.00 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 58 of 73
- Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan

Release 2017-06-13 District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



Report Number: 68.950.19.0607.01 ™

Spectrum ] r‘%‘

Ref Level 20.00 d8m Offset 5.00 d8 & RBW 100 kHz

|& Att 30de SWT 7ms @ YBW 300 kHz Mode Auto Sweep
Count 300/300

@ 1Pk View

M1[1] 4.95 dBm|
5.18230 GHZ]

M2[1] -51.08
5.15000 7|

10 d

0 dem

-20 dBm

-10 dBm ]
|
E

=04 D1 -27.000 dEm

J
-40 dBm ]
M3 M%}I

E ¥
50 dem e
.

\

-0 dBm

-70d

Start 4.5 GHz 691 pts Stop 5.2 GHz
Marker
Type | Ref | Trc | X-value v-value | Function Function Result
M1 1 5.1823 GHz 4,95 dBm
M2 1 5.15 GHz -51.02 dBm
M3 1 5.11681 GHz -49.80 dBm

) ]

Date:27.JUN 2019 17:41:38

11AC20MIMO_High_5240
Spectrum ] [@

Ref Level 20.00 d8m Offset 5.00 dB & RBW 100 kHz

|& Att 30de SWT 5309 ps @ VBW 2300kHz Mode Auto FFT
Count 236/300
@ 1Pk View
M1[1] 4.58 dBm|
10 diay 5.233720 GHz|
mM2[1] -55.52 dBm|

5.350000 GHz|
Ly

MTM \

-10 de

oo
;

D1 -27.000 dEm

-3
— dl W
'S0 dBm O -
(EPEIN PRI WW""M“W‘”‘*M
-60 dBm
-70d
Start 5.22 GHz 691 pts Stop 5.46 GHz
Marker
Type | Ref | Trc | X-value v-value | Function Function Result
M1 1 5.23372 GHz 4.58 dBm
Mz 1 5.35 GHz -55.52 dBm
M3 1 5.435652 GHz -52.52 dBm
i ] [T ]

Date:27.JUN 2019 17:49:47

11AC40MIMO_Low_5190

Spectrum ] r‘%‘

Ref Level 20.00 dém Offset 5.00 d8 @ RBW 100 kHz

l& Att 30dB SWT 7ms @ YBW 300 kHz Mode Auto Sweep
Count 3004300

@ 1Pk View

M1[1] 2.54 dBm|
5.19540 GHz
m2[1] -43.86 dBmg

o ds 5.1suuu‘gw

‘u
-10 dBrm

10 d

-20 dBm

=04 01 -27.000 dBrn “
]

40 d J}N‘
50 dBm

SO IR bt frnapuhy o snd TR
50 dBm

-70 dBm

Start 4.5 GHz 691 pts Stop 5.2 GHz
Marker
Type \ Ref \ Trc \ X-value Y-value \ Function Function Result
M1 1 5.1954 GHz 2,54 dBm
M2 1 5.15 GHz -43.86 dBm
M3 1 5.14928 GHz -43.62 dBm

Il ]

Date:27.JUN 2019 17:09:19

11AC40MIMO_High_5230

EMC SZ EFR 24.00 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 59 of 73
- Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan

Release 2017-06-13 District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



Report Number: 68.950.19.0607.01

Spectrum

| (%]

Ref Level 20.00 d8m Offset 5.00 dB & RBW 100 kHz

|& Att 30de SWT 5878 ps @ VBW 200kHz Mode Auto FFT
Count 221/300
@ 1Pk View
M1[1] 2.63 dBm)|
wd 5.247600 GHz|
ML M2[1] -55.93 dBm)|

5.350000 GHz|

\

D1 -27.000 dEm

30
-4 dBm J""‘&
M3
-50 dBm: e r—ry o L
fes b g mewhn

-60 dBm:
70 dl
Start 5.2 GHz 691 pts Stop 5.46 GHz
Marker
Type | Ref | Trc | X-value v-value | Function Function Result

M1 1 5.2476 GHz 2,63 dBm

) 1 5,35 GHz -55.93 dBm

M3 1 5.452464 GHz -47.48 dBm

)

Date:27.JUN 2019 17:12:24

11AC80MIMO_Low_5210

Spectrum

|= Att
Count 3004300

(=]

Ref Level 20.00 d8m Offset 5.00 d8 & RBW 100 kHz

30de  SWT 7.5ms @ YBW 3200 kHz mMode Auto Sweep

@ 1Pk View

10 d

M1[1] -0.43 dBm|
5.24290 GHz|

0 dBl

M2[1] -43.72 dBm|

-10 dBm

5.15000 Gl

-20 dBm

-30d

D1 -27.000 dEm

]

-40 d

-50 dBrm

il

-60 dBm

bbbt . , ERTPRAREPR

-70d

Start 4.5 GHz

691 pts Stop 5.25 GHz

Marker

M2
M3

Type | Ref | Trc | X-value v-value | Function Function Result
M1 1

5.24209 GHz -0.43 dBem
1 5.15 GHz -43.72 dBm
1 5.14674 GHz -41.82 dBm

)

J [T

Date:27.JUN 2019 17:28:50

11AC80MIMO_High_5210

Spectrum ] r‘%‘
Ref Level 20.00 dém Offset 5.00 dB @ RBW 100 kHz
|& Att 30de  SWT 6257 us @ VBW 200 kHz Mode Auto FFT
Count 202/300
@ 1Pk View
M1[1] -0.49 dBm|
104 5.245040 GHz|
e mM2[1] -54.03 dBm|
0 de MMM 5.350000 GHz|
-10 dBrm '” \
-20 dBm \
=04 D1 -27.000 dBri—
_a0 di i TP
50 dB " M3
-50 dBm 4
304 Pty Sl bbbl WW
-60 dBm
-70 dBm
Start 5.18 GHz 691 pts Stop 5.46 GHz
Marker
Type \ Ref \ Trc \ X-value Y-value \ Function Function Result
M1 1 5.24504 GHz -0.49 dBrn
M2 1 5.35 GHz -54.03 dBm
M3 1 5.446609 GHz -52.06 dBm

Il

Date:27.JUN 2019 1729:04

EMC_SZ FR_24.00 FCC
Release 2017-06-13

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299

Page 60 of 73



Report Number: 68.950.19.0607.01

11A_Ant0_Low 5745

Spectrum ] r‘%‘
Ref Level 20.00 dém Offset 2.00 dB @ RBW 100 kHz
|= Att 30de SWT 2655 ps @ VBW 200kHz Mode Auto FFT
Count 300/300
@ 1Pk View
Limit ¢heck PABS M1[1] -22.77 dBm|
10 dEH:.'e Limnit PABS 5.725000 GHz|
M2[1] 2 dBm
0 dbm .720000 GHz|
-10 dBm Mdﬂ,\f
20 dBm /\’;”1 .
Limnitd Le
40 d uwf\,,
e MA/W\’
Hed S
e B S e
-70 dem
Start 5.645 GHz 691 pts Stap 5.76 GHz
Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result
M1 1 5.725 GHz -22.77 dBm
M2 1 5.72 GHz -32.92 dém
M3 1 £.699667 GHz -50.43 dBm
M4 1 £.647667 GHz -55.73 dBm

it

Date:29.JUL2019 18:18:220

11A_Antl_Low 5745

Spectrum ]
Ref Level 20,00 dém  Offset 2.00 dB @ RBW 100 kHz
lo att 30de SWT 265.5ps @ VBW 300 kHz Mode Auto FFT
Count 300/300
@ Pk View
Limit Gheck PAES M1[1] -23.76 dBm)
10 dhife Limit PAES 5.725000 GHz]
m2[1] 1 dBm)|
0ds .720000 GHz
-10d Mr)‘}\/ %
20 dl - .
Limitdem Mﬁ/‘
-40 dBm: I\w
- M3 I
450 dem
A A P
- I
-0 dBm
Start 5.645 GHz 691 pts Stop 5.76 GHz
Marker
Type | Ref | Trc| X-value | v-value | _Function Function Result |
M1 1 5,725 GHz -23.76 dBm
M2 1 5.72 GHz -34.61 dBm
M3 1 5.696167 GHz -51.05 dBm
M4 1 5.6465 GHz -55.63 dBm

Il

Date:29.JUL2019 1721:58

11A_Ant0_High_5825

Spectrum o
Ref Level 20.00 dBm  Offset 2.00 dB @ RBW 100 kHz
lo att 3008 SWT 303415 @ VBW 300kHz  Mode &uto FFT
Count 300/300
® 1Pk View
Limit Gheck Limitas M1[1] -35.28 dBm|
10 dkine Limit mis“‘x- 5.850087 GHz|
m2[1] -40.22 dBm)|
ode MJ/‘M 5.856739 GHz|
o] \
o0 dpatltd N
0 dBm -
\XM M2
-40 dBm 2
M M3
-50 dem ¥ R4
AR VT BV b T ot
-60 dBm
-70 dBm
Start 5.8 GHz 691 pts Stop 5.935 GHz
Marker
Type | Ref | Trc| X-value | ¥-value | _Function Function Result
M1 1 £.850087 GHz -35.28 dBm
M2 1 £.856739 GHz -40.22 dBm
w3 1 5.87787 GHz -50.78 dBrm
M4 1 5.927957 GHz -54.22 dBm

it J

Date:29.JUL2019 1822:17

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299

EMC_SZ FR_24.00 FCC
Release 2017-06-13

Page 61 of 73



Report Number: 68.950.19.0607.01 ™

11A_Antl_High_5825

Spectrum ] r‘%‘

Ref Level 20.00 d8m Offset 2.00 dB & RBW 100 kHz

lo att 30de SWT 303.4ps @ VBW 300kHz  Mode Auto FFT
Count 300/300
@ 1Pk View
Limit ¢heck Limitaz 5 M1[1] -37.11 dBm|
10 abine Limit pns-s\ 5.850282 GHz|
M2[1] -41.80 dBm)|
M LM 5.856739 GHz|
0 deém J ¥ ]
-10 dBm

-20 dpw “‘“‘N Mt\
-40 d ENNLE

% M
s0d =

-60 dBm
-70d
Start 5.8 GHz 691 pts Stop 5.935 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 E5.B50283 GHz -37.11 dBm
M2 1 5.856739 GHz -41.80 dBm
M3 1 £.6280609 GHz -50.51 dBm
M 1 5.926 GHz -54.98 dBm

I J

Date:29.JUL.2019 1727:7

1IN20MIMO_Low_5745

Spectrum ] r‘%‘

Ref Level 20.00 d8m Offset 5.00 dB & RBW 100 kHz

|= Att 30de SWT 2655 ps @ VBW 200kHz Mode Auto FFT
Count 300/300
@ 1Pk View
Limit ¢heck PABS M1[1] -48.24 dBm|
10 dEli.‘[Ile Limnit PABS 5.722833 GHz|
M2[1] -50.54 dBm|
0 dém [ wwﬂu\“ GHz
-10 dem } \
[ / '
Limnitd /
-40 d
3 mz "¢ ’,-fJ
40 ol X .
Pt Lo o ot
-60 d
-70 dem
Start 5.645 GHz 691 pts Stop 5.76 GHz
Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result |
M1 5.722833 GHz -48.24 dBm
M2 1 5.7185 GHz -50.54 dBm
M3 1 5.692 GHz -50.89 dBm
M4 1 5.6465 GHz -54.19 dBm

) ]

Date:24.JUN 2019 22:16:30

11N20MIMO_High_5825

Spectrum ] :%:'

Ref Level 20.00 dBm  Offset 5.00 dB @ RBW 100 kHz

o att 30de SWT 3034 us @ VBW 300 kMz  Mode auto FFT
Count 300/300
@ 1Pk View
Limit Gheck Limitaks M1[1] -48.79 dBm
10 qhife Limit PA%\ 5.854783 GH7]
mM2[1] -46.52 dBm|
PANNEETRL RN 5.859674 GHZ|

I
st \
-30 dBm / "]’LL{

-40 dy ““W\M\ LE
e Hem | s I

TSP (WY S TS BYIPTY INVUT SO
-60 dBm
-70 dBm
Start 5.8 GHz 691 pts Stop 5.935 GHz
Marker
Type | Ref | Trc| X-value | v-value | Function Function Result |
M1 1 5.854783 GHz -48.79 dBrm
M2 1 5.850674 GHz -46.52 dBm
M3 1 5.87513 GHz -50.63 dBm
M4 1 5.928152 GHz -52.71 dBm
)i J w“

Date:24.JUN 2019 22:19:52

11N40MIMO_Low_5755

EMC_SZ FR_24.00 FCC
Release 2017-06-13

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 62 of 73
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299




Report Number: 68.950.19.0607.01

Spectrum ] r‘%‘
Ref Level 20.00 d8m Offset 5.00 dB & RBW 100 kHz
|& Att 30de SWT 303.4ps @ VBW 200kHz Mode Auto FFT
Count 300/300
@ 1Pk View
Limit ¢heck PABS Mi[1] -36.41 dBm)|
10 abine Limit pABS -] 5.720522 GHz|
M2[1] -37.12 dBm
0dem Wiﬁm\l GHz
-10 dBm / 7 \
-20 dBm / \
Limnitd T M
_ag d YY\ AT
" iy
o el
TR
-60 dBm
-70d
Start 5.645 GHz 691 pts Stop 5.78 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 5.720522 GHz -36.41 dBm
M2 1 5.718761 GHz -37.12 dBm
M3 1 5.608609 GHz -46.11 dBm
M 1 5.646761 GHz -51.28 dBm

)

Date:25.JUN 2019 18:03:53

1IN40MIMO_High_5795

Spectrum [@
Ref Level 20.00 d8m Offset 5.00 dB & RBW 100 kHz
|= Att 30dB SWT 379.2 s @ VBW 200kHz m™ode Auto FFT
Count 300/300
@ 1Pk View
Limit Gheck PaES Limi M1[1] Z47.42 dBm
10 dEli.‘[Ile Limnit PABS 5.853696 GHz|
M2[1] -40.47 dBm)|
0 dofh s L Hr‘m‘ Lk l} 5.858717 GHz|
L
\ ]
Lig
!z M3
0 AN 4 v i
ST MY Y. SO
-60 d
-70 dem
Start 5.77 GHz 691 pts Stop 5.935 GHz
Marker
Type | Ref | Trc| X-value Y-value | Function | Function Result |
M1 1 E5.B53A96 GHz -47.42 dBm
M2 1 E.BEEBV17 GHZ -49.47 dBm
M3 1 £.876174 GHz -50.15 dBm
M4 1 £.9234761 GHz -52,10 dBm

)

Date:25.JUN 2019 18:06:44

11AC20MIMO_Low_5745

Spectrum ] r‘%‘

Ref Level 20.00 dém Offset 5.00 dB @ RBW 100 kHz

|& Att 30de SWT 2655 ps @ VBW 200kHz Mode Auto FFT
Count 3004300
® 1Pk View
Limit ¢heck paRs M1[1] -44.99 dBm|
10 d&:‘ﬁ'e Limit PABS 5.724000 GHz|
M2[1] ~47.49 dBm)|
0 dbm ¥ GHz|

-10 dBrm J L\
-20 dBrm

Limnitd /’/ L\\
_a0 di it
Mz
Mz MM
<50 d T s
fL ot o gt

-60 d
-70 dem
Start 5.645 GHz 691 pts Stap 5.76 GHz
Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result

M1 1 5.724 GHz -44.99 dBm

M2 1 5.719833 GHz -47.49 dBm

M3 1 5.6985 GHz -50.57 dBm

M4 1 £.645667 GHz -54.45 dBm

Il ]

Date:25.JUN 2019 18:16:52

11AC20MIMO_High_5825

EMC_SZ FR_24.00 FCC
Release 2017-06-13

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299

Page 63 of 73




Report Number: 68.950.19.0607.01 ™

Spectrum ] r‘%‘

Ref Level 20.00 d8m Offset 5.00 dB & RBW 100 kHz

lo att 30de SWT 303.4ps @ VBW 300 kHz Mode Auto FFT
Count 3004300
@ 1Pk View
Limit ¢heck Limitaz 5 M1[1] -45.85 dBm|
10 abine Limit pns-s\ 5.853413 GHZ]
M2[1] -48.68 dBm
gtk 5.857130 GHz]
0dem } i 1
-10 dBm:

-20 dem J \

-30d \
40 d -‘M L. -
[ o v Me

-sod i Lt P Y et B R W WPRY FOP AU
-60 dBm
-70d
Start 5.8 GHz 691 pts Stop 5.935 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 E5.B53413 GHz -45.85 dBm
M2 1 5.85713 GHz -48.68 dBm
M3 1 £.896065 GHz -43,70 dBm
M 1 5.930696 GHz -52.37 dBm

) ]

Date:27.JUN 2019 17:06:14

11AC40MIMO_Low_5755

Spectrum ] r‘%‘

Ref Level 20.00 d8m Offset 5.00 dB & RBW 100 kHz

|= Att 30de SWT 303.4ps @ VBW 200kHz Mode Auto FFT
Count 3004300
@ 1Pk View
Limit ¢heck PABS M1[1] -42.59 dBm|
10 E}Eme Limit PABg ———1 5.720130 GHz|
M2[1] -41.93 dBm|

o | - f“*“”‘“?\
s / g

Limnitd
2 M1 ,/

-40 d e W

4 4 il
oyl MW’LWU 7
-60 d
-70 dem
Start 5.645 GHz 691 pts Stop 5.78 GHz
Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result |
M1 5.72013 GHz -42.59 dBm
M2 1 5.716022 GHz -41,93 dBm
M3 1 £.697435 GHz -4&.28 dém
M4 1 £.646174 GHz -52,97 dém
i ] [T

Date:27.JUN 2019 17:15:43

11AC40MIMO_High_5795

Spectrum ] r‘%‘
Ref Level 20.00 dém Offset 5.00 dB @ RBW 100 kHz
|= Att 30de SWT 379.2ps @ VBW 300kHz Mode Auto FFT
Count 300/300
@ 1Pk View
Limit Gheck PaES Limit M1[1] ~48.98 dBm
10 GH’E‘B Limnit PABS 5.854891 GHz|
M2[1] -49.66 dBm)|
0 4Bt Ly | 5.855609 GHZ
s MWFJUWMV}
-10 Hem ! \
-20/dBm \
=30 d
od WERCIEN
e M3 y
sod L, at
A RS WWMMNMMWW
-60 d
-70 dem
Start 5.77 GHz 691 pts Stop 5.935 GHz
Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result
M1 1 £.854891 GHz -42.98 dém
M2 1 E5.BEEA09 GHZ -49.66 dBm
M3 1 5.6878804 GHz -48.47 dBm
M4 1 £.933565 GHz -51.73 dBm

Il ]

Date:27.JUN 2019 17:26:33

11AC80MIMO_Low_5775

EMC SZ EFR 24.00 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 64 of 73
- Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan

Release 2017-06-13 District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



Report Number: 68.950.19.0607.01

Spectrum ] “é’

Ref Level 20.00 d8m Offset 5.00 dB & RBW 100 kHz

|& Att 30de SWT 3413 ps @ VBW 200kHz Mode Auto FFT
Count 300/300
@ 1Pk View
Limit ¢heck PABS M1[1] -38.98 dBm|
10 qhife Limit _bay 5.721377 GHg]
M2[1] -38.53 dBm)|
0 dem Mw 5.718681 GHz|
-10 dem J u
-20 dem /
Limnitd
Mz /
M3 1.7
“od oty e
! eyt
ISR IRE A
-60 dBm
-70d
Start 5.645 GHz 691 pts Stop 5.8 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.721377 GHz -38.98 dBm
M2 1 5.718681 GHz -38.53 dBm
M3 1 £.699812 GHz -42,33 dBm
M 1 5.649268 GHz -52.24 dBm

) ]

Date:27.JUN 2019 17:31:47

11AC80MIMO_High 5775

Spectrum ] “é’

Ref Level 20.00 d8m Offset 5.00 dB & RBW 100 kHz
|& Att 30de SWT 417.2ps @ VBW 2300kHz  Mode Auto FFT
Count 3004300

@ 1Pk View

Limit ¢heck PaEsS Limit\_M1[1] -38.03 dBm)|
10 gige Limit PABS 5.850275 GH]
M2[1] -37.84 dBm)|

&W%MM 5.861804 GHz|

-10 dBrm u l

-20 dBm \ t

-30d
M1 2

-40 d P m%

50 dl ey

-60 d

-70 dBm

Start 5.75 GHz 691 pts Stop 5.935 GHz

Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result
M1 E5.BE0275 GHz -38.03 dBm
M2 1 5.B61804 GHzZ -37.84 dBm
M3 1 £.876551 GHz -44,76 dBm
M4 1 £.925616 GHz -52.69 dBm

)

Date:27.JUN 2019 17:32:02

EMC_SZ FR_24.00 FCC
Release 2017-06-13

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan
District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299

Page 65 of 73



Report Number: 68.950.19.0607.01

Transmitting spurious emission test result as below (Radiated Mode):

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 3meter 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

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 1IMHz and the video
bandwidth is 10Hz (duty cycle > 98%) for Average detection (AV) at frequency above
1GHz.

EMC SZ EFR 24.00 FCC TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 66 of 73
- Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan

Release 2017-06-13 District, Shenzhen City, 518052, P. R. China Tel. +86 755 8828 6998, Fax: +86 755 8828 5299



Report Number: 68.950.19.0607.01 .@

Limit

According to part 15.247(d), the radio emission outside the operating frequency band shall be
at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power. Radiated emissions which fall in the restricted bands, as defined in
section15.205, must comply with the radiated emission limits specified in section 15.209.

Frequency Field Strength Field Strength Detector
MHz uV/m dBuV/m
30-88 100 40 QP
88-216 150 435 QP
216-960 200 46 QP
960-1000 500 54 QP
Above 1000 500 54 AV
Above 1000 5000 74 PK
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Transmitting spurious emission test result as below:

802.11A Modulation 5180MHz Test Result

&

According to C63.10, if the peak (or quasi-peak) measured value complies with the average limit, it is
unnecessary to perform an average measurement, so AV emission value did not show in below table if
the peak value complies with average limit.

Frequency F(;?::gr ET'eSVSe'lon Ilqe?/aeclj Polarization Limit Margin | Detector | Result
MHz dB dBuV/m dBuV/m dBuV/m dB
518.88 -21.2 27.16 48.36 Horizontal 46 18.84 QP Pass
745.81 -17.6 29.89 47.49 Horizontal 46 16.11 QP Pass
879.29 -15.8 34.58 50.38 Horizontal 46 11.42 QP Pass
Other Horizontal QP Pass
frequency
60.66 -27.0 24.97 51.97 Vertical 40 15.03 QP Pass
631.08 -19.3 28.21 47.51 Vertical 46 17.79 QP Pass
943.26 -15.3 35.51 50.81 Vertical 46 10.49 QP Pass
Other Vertical QP Pass
frequency
2388.63 -6.0 30.62 36.62 Horizontal 74 43.38 PK Pass
3449.31 -0.6 33.02 33.62 Horizontal 74 40.98 PK Pass
6715.56 4.7 37.36 32.66 Horizontal 74 36.64 PK Pass
*5150 1.8 Horizontal 74 PK Pass
*5350 2.3 Horizontal 74 PK Pass
*5460 3.2 Horizontal 74 PK Pass
Other
Frequency Horizontal 74 PK Pass

(1000-7000)

7000-40000 Horizontal 74 PK Pass
1254.44 -12.0 31.45 43.45 Vertical 74 42 .55 PK Pass
2391.63 -6.0 40.29 46.29 Vertical 74 33.71 PK Pass
3952.94 -2.0 33.39 35.39 Vertical 74 40.61 PK Pass

*5150 1.9 Vertical 74 PK Pass
*5350 2.3 Vertical 74 PK Pass
*5460 2.8 Vertical 74 PK Pass
Other

Frequency Vertical 74 PK Pass

(1000-7000)

7000-40000 Vertical 74 PK Pass

Remark:

(1) Corrected Amplitude = Read level + Corrector factor
Above 1GHz: Corrector factor = Antenna Factor + Cable Loss- Amplifier Gain
Below 1GHz: Corrector factor = Antenna Factor + Cable Loss

Level=Reading Level + Correction Factor

(The Reading Level is recorded by software which is not shown in the sheet)

(2)

15.205.
(3) We test all modes and only the worst case (802.11a modulation 5180MHz Channel) recorded in the

report.
(4) Testing is carried out with frequency rang 9KHz to 40GHz, which below 30MHz and data of

measurement within this frequency range shown “---” in the table above means the reading of

emissions are attenuated more than 30dB below the permissible limits or the field strength is too

small to be measured.
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9.6 Duty Cycle

Test Method

&

1. The RF output of EUT was connected to the spectrum analyzer by RF cable. The path
loss was compensated to the results for each measurement.

2. Use the following spectrum analyzer settings:

Span =0, RBW = 100 kHz, VBW=RBW, Sweep = auto, Detector function = peak,
Trace = max hold
3. Allow the trace to stabilize. Mark the OFF time and ON time. and the duty cycle is

Ton/ Ton+Toft
4. Repeat above procedures until all frequencies measured were complete.
TestMode Antenna Channel Duty Cycle [%]
Ant0 5180 98.20
Antl 5180 98.14
Ant0 5220 98.20
Antl 5220 98.20
Ant0 5240 98.14
Antl 5240 98.14
11ASISO AntO 5745 98.14
Antl 5745 98.14
Ant0 5785 98.14
Antl 5785 98.14
Ant0 5825 98.14
Antl 5825 98.14
5180 98.07
5200 98.07
5240 98.01
11N20SISO AntO+Antl 5745 98.01
5785 98.01
5825 98.01
5190 96.16
5230 96.04
11N40SISO AntO+Ant1 E7eE 96.04
5795 96.04
5180 98.02
5200 98.08
5240 98.02
11AC20SISO AntO+Ant1 =745 98.02
5785 98.02
5825 98.02
5190 96.06
5230 96.18
11AC40SISO AntO+Ant1 E7eE 96.18
5795 96.05
5210 92.21
11AC80SISO ANtO+Antl 5775 92.44
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9.7 Frequencies Stability

Test Method:
1, Frequency stability with respect to ambient temperature

a) Supply the EUT with a nominal ac voltage or install a new or fully charged battery in the EUT. If
possible, a dummy load shall be connected to the EUT because an antenna near the metallic
walls of an environmental test chamber could affect the output frequency of the EUT. If the EUT
is equipped with a permanently attached, adjustable-length antenna, then the EUT shall be
placed in the center of the chamber with the antenna adjusted to the shortest length possible.
Turn on the EUT and tune it to one of the number of frequency shown in section 8.

b) Couple the unlicensed wireless device output to the measuring instrument by connecting an
antenna to the measuring instrument with a suitable length of coaxial cable and placing the
measuring antenna near the EUT, or by connecting a dummy load to the measuring instrument,
through an attenuator if necessary.

c) Adjust the location of the measurement antenna and the controls on the measurement
instrument to obtain a suitable signal level

d) Turn the EUT OFF and place it inside the environmental temperature chamber. For devices that
have oscillator heaters, energize only the heater circuit

e) Set the temperature control on the chamber to the highest specified in the regulatory
requirements for the type of device and allow the oscillator heater and the chamber
temperature to stabilize

f)  While maintaining a control on the chamber to the environmental chamber, turn the EUT ON
and record the operating frequency at startup, and at 2 minutes, 5 minutes, and 10 minutes
after the EUT is energized. Four measurements in total are made.

g) Measure the frequency at each of frequency specified in section 8.

h) Switch OFF the EUT but do not switch OFF the oscillator heater.

i) Lower the chamber temperature by not more that 10°C, and allow the temperature inside the
chamber to stabilize.

i) Repeat step f) through step i) down to the lowest specified temperature.

2, Frequency stability when varying supply voltage

Unless otherwise specified, these tests shall be made at ambient room temperature. An antenna shall
be connected to the antenna output terminals of the EUT if possible. If the EUT is equipped with or
uses an adjustable-length antenna, then it shall be fully extended.

a) Supply the EUT with nominal voltage or install a new or fully charged battery in the EUT. Turn
ON the EUT and couple its output to a frequency counter or other frequency-measuring
instrument.

b) Turn the EUT to one of the number if frequencies required in Section8. Adjust the location of
the measurement antenna and the controls on the measurement instrument to obtain a suitable
signal level.

c) Measure the frequency at each of the frequencies specified in section 8.

d) Repeat the above procedure at 85% and 115% of the nominal supply voltage.

Limit: It is required that that the emissions are maintained within the band of operation under all
conditions of normal operation as specified in the user's manual.
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Frequency Error vs. Voltage:

Test Conditions

Measured Frequency (MHz)

5180
V nom(V) 5179.9400
V max(V) 5179.9550
V min(V) 5179.9560
Max. Deviation Frequency -0.0600
Max. Frequency Error (ppm) -11.58

Frequency Error vs. Temperature:

Test Conditions

Measured Frequency (MHz)

(°C) 5180
5 5179.9400
45 5179.9550
Max. Deviation Frequency -0.0600
Max. Frequency Error (ppm) -11.58

Frequency Error vs. Voltage:

Test Conditions

Measured Frequency (MHz)

5500
V nom(V) 5499.9400
V max(V) 5499.9550
V min(V) 5499.9550
Max. Deviation Frequency -0.0600
Max. Frequency Error (ppm) -10.91

Frequency Error vs. Temperature:

Test Conditions

Measured Frequency (MHz)

(°C) 5500
5 5499.9550
45 5499.9550
Max. Deviation Frequency -0.0450
Max. Frequency Error (ppm) -8.18

Frequency Error vs. Voltage:

Test Conditions

Measured Frequency (MHz)

5745
V nom(V) 5745.0430
V max(V) 5744.9400
V min(V) 5745.0430
Max. Deviation Frequency 0.0430
Max. Frequency Error (ppm) 7.48

Frequency Error vs. Temperature:

Test Conditions

Measured Frequency (MHz)

(°C) 5745

5 5744.9400

45 5744.9550
Max. Deviation Frequency 0.0450
Max. Frequency Error (ppm) -7.83

Remark 1: V min(V) = 85% of the nominal supply voltage
V max(V)=115% of the nominal supply voltage
Remake 2: we test all frequencies which specified in section 8 and only show these representative frequencies.
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10 Test Equipment List

Radiated Emission Test

&

DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
EMI Test Receiver Rohde & Schwarz ESR 26 101269 2020-6-28
Trilog Super
Broadband Test Schwarzbeck VULB 9163 707 2020-6-28
Antenna
Horn Antenna Rohde & Schwarz HF907 102294 2020-6-22
Loop Antenna Rohde & Schwarz HFH2-Z2 100398 2020-7-7
Pre-amplifier Rohde & Schwarz SCU 18 102230 2020-6-28
Signal Generator Rohde & Schwarz SMY01 839369/005 2020-6-28
Attenuator Agilent 8491A MY39264334 2020-6-28
3m Semi-anechoic TDK 9IX6X6 2020-7-7
chamber
Conducted RF Test System
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Signal Analyzer Rohde & Schwarz FSV40 101030 2020-6-28
RF Switch Module Rohde & Schwarz | OSP120/0SP-B157 101226/100851 2020-6-28
Power Splitter Weinschel 1580 SC319 2020-7-7
Version
Test software Tonscend System for BT/WIFI 25770418 N/A
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11 System Measurement Uncertainly

For a 95% confidence level, the measurement expanded uncertainties for defined systems, in
accordance with the recommendations of ISO 17025 were:

System Measurement Uncertainty
Test Items Extended Uncertainty

: : o Horizontal: 4.91dB;
Uncertainty for Radiated Emission 25MHz-3000MHz Vertical: 4.89dB:

Uncertainty for Radiated Emission 3000MHz- Horizontal: 4.80dB;
18000MHz Vertical: 4.79dB;
Uncertainty for Radiated Emission 18000MHz- Horizontal: 5.05dB;
40000MHz Vertical: 5.04dB;

Power level test involved: 1.16dB

Uncertainty for Conducted RF test with TS 8997 Frequency test involved: 0.6x107

THE END
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