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12. Band Edge Requirement (Radiated Emission Method)

12.1.Test Standard and Limit
12.1.1 Test Standard

FCC Part15 C Section 15.209 and 15.205
12.1.2 Test Limit

Radiated Emission Test Limit

Frequency Limit (dBuV/m @3m) Remark
54.00 Average value
Above 1GHz
74.00 Peak value
12.2. Test Setup
E=1

Lomy by i

Antenna Tower
Haom Anteana

1 N |
o+ F—
'. ! i I —i
A My A
| (rumabie) ‘ ; Gl -_———
{ e ]

Ground Reference Plane

Test Recaiver B i‘ |C0nrm5|er?_-.
‘|i| | |
B
12.3.Test Procedure

1) The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic camber. 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 antenna height 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 0 degrees to 360
degrees to find the maximum reading.

5) The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum

Wik
B
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Hold Mode. Peak Value: RBW=1MHz, VBW=3MHz; Average value: RBW=1MHz, VBW=10Hz
6) If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did
not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.

12.4.Test Data

Remark:
1. During the test, pre-scan the GFSK, 1/4-DQPSK, 8DPSK, and all data were shown in the report.
2. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis is the worst case.

Test mode: GFSK Test channel: Lowest
e Read Antenna | Cable | Preamp Level Limit Over
Level Factor Loss Factor Limit Pol. Level
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2400.00 23.31 27.58 5.67 0 56.56 74.00 -17.44 H PEAK
2400.00 22.86 27.58 5.67 0 56.11 74.00 -17.89 \Vi PEAK
2400.00 11.29 27.58 5.67 0 44.54 54.00 -9.46 H AVG.
2400.00 11.71 27.58 5.67 0 44.96 54.00 -9.04 \Vi AVG.
Test mode: GFSK Test channel: Highest
Read Antenna | Cable | Preamp - Over
Frequency Level Limit o
Level Factor Loss Factor Limit Pol. Level
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 23.91 27.52 57 0 57.13 74.00 -16.87 H PEAK
2483.50 23.34 27.52 57 0 56.56 74.00 -17.44 \Vi PEAK
2483.50 11.71 27.52 5.7 0 44,93 54.00 -9.07 H AVG.
2483.50 12.05 27.52 57 0 45.27 54.00 -8.73 \Vi AVG.

Remark:
1. Final Level = Read Level + Antenna Factor + Cable Loss - Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

|
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Test mode: /4-DQPSK Test channel: Lowest
Froquency | [ooq | “Fasor | Less | Facor | Lovel | umt | B | o | Loy
(dBuV) | (dB/m) | (dB) (dB) (dB)
2400.00 22.07 27.58 5.67 0 55.32 74.00 -18.68 H PEAK
2400.00 22.49 27.58 5.67 0 55.74 74.00 -18.26 \VJ PEAK
2400.00 11.5 27.58 5.67 0 44.75 54.00 -9.25 H AVG.
2400.00 11.96 27.58 5.67 0 45.21 54.00 -8.79 \VJ AVG.
Test mode: 1/4-DQPSK Test channel: Highest
Read | Antenna | Cable | Preamp - Over
i | sevel | Fedor | Loss | Facor | (G0 | g | Lt | Pol. | Level
2483.50 22.29 27.52 5.7 0 55.51 74.00 -18.49 H PEAK
2483.50 23.18 27.52 5.7 0 56.4 74.00 -17.60 \VJ PEAK
2483.50 10.96 27.52 5.7 0 4418 54.00 -9.82 H AVG.
2483.50 11.3 27.52 5.7 0 44.52 54.00 -9.48 \VJ AVG.
Remark:

1. Final Level = Read Level + Antenna Factor + Cable Loss - Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Test mode: 8DPSK Test channel: Lowest
Read | Antenna | Cable | Preamp - Over
i | sevel | Fedor | Loss | Facor | (G0 | oy | Lt | Pol. | Level
2400.00 234 27.58 5.67 0 56.65 74.00 -17.35 H PEAK
2400.00 23.54 27.58 5.67 0 56.79 74.00 -17.21 \% PEAK
2400.00 11.32 27.58 5.67 0 44.57 54.00 -9.43 H AVG.
2400.00 11.5 27.58 5.67 0 44.75 54.00 -9.25 \Y AVG.
Test mode: 8DPSK Test channel: Highest
Read | Antenna | Cable | Preamp - Over
iz | evel | Fedor | Loss | Facor | (G0 | g | Lmit | Pol. | Level
2483.50 22.02 27.52 5.7 0 55.24 74.00 -18.76 H PEAK
2483.50 23.16 27.52 5.7 0 56.38 74.00 -17.62 \V/ PEAK
2483.50 11.27 27.52 5.7 0 44.49 54.00 -9.51 H AVG.
2483.50 11.52 27.52 5.7 0 44,74 54.00 -9.26 \V/ AVG.
Remark:

1. Final Level = Read Level + Antenna Factor + Cable Loss - Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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13. Spurious Emission (Radiated Emission Method)

14.1.Test Standard and Limit
14.1.1 Test Standard
FCC Part15 C Section 15.209

14.1.2 Test Limit

Frequency Limit (dBuV/m)

(MHz) At 3m Distance
30MHz~88MHz 40 Quasi-peak
88MHz~216MHz 43.5 Quasi-peak
216MHz~960MHz 46 Quasi-peak
960MHz~1000MHz 54 Quasi-peak

Above 1000MHz >4 Average
74 Peak
Remark: 1. The lower limit shall apply at the transition frequency.
14.2. Test Setup
Below 1GHz Above 1GHz

Antenna Tower Antenna Towear

H— = > _ = - ——
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[ | |

14.3.Test Procedure

1) The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic camber. 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 antenna height 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
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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) The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

Peak value: RBW=1MHz, VBW=3MHz;
Average value: RBW=1MHz, VBW=10Hz;
QP Value: RBW=120kHz, VBW=300kHz
6) If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did
not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.

14.4.Test Data

Remark:

1. During the test, pre-scan the GFSK, m/4-DQPSK, 8-DPSK modulation, and found the GFSK
modulation is the worst case.

2. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis is the worst case.

3. 9 kHz to 30 MHz is noise floor, so only shows the data of above 30MHz in this report.

|
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Radiated Emission Test Data (Below 1GHz)
EUT: True wireless earbuds M/N: X11
Operating Condition: Bluetooth TX mode
Test Site: 3m chamber
Operator: Tom
Test Specification: AC120V/60Hz
Polarization: Horizontal
Note Tem:23'C  Hum:50%
a0 Level {d Buvim)
i
e
FCCPART 158
50
t 2|
40 !
10 T
30 50 100 200 1004
Fregu-ancy [MHZ)
Comditiom : FCO PRART 15 B POL: HORIZONTAL
Itex Freq Bead Anterma Preamp Cable Lewel Limit Margin Bemark
Lzwel Factor Tactor loes
Mz dBu¥ i) < df BV dRuV BV
1 263.82 56.37 11,30 2B.16E a.&65 40.76& .00 =5.24 P=ak
2 2B7.99 55.75 12.54 2E.0E 0.868 40.E9 48,00 -5.11 Paak
% 38393 54005 1448 27,40 0.8l 4184 4£.00 -4.04 Peak
3 4B0.53 51.77 16.28 27.20 0.81 31l.0G 48.00 —4.34 Feak
5 S31_3T 49.77 LT7.22 IE.9E 1.01 d1.02 4600 -4 .98 Peak
& 90967 42.86 2177 25.10 1.49 4t.02 4¢.00 -4.98 Peak
Remark: Level = R=ad level + Bntenne Fector - Preamp Factor + Cable Loans

|
4/F., Bldg. A17, Cuigang Industrial Four Area, Huaide Community, Fuyong Street, Bao’an District, Shenzhen, China
Tel: (86)-0755-23498786 Fax: (86)-0755-29765125 www.ata-test.com



v, g
"'E woro ¥ =

ATA Testing Technology Service Co., Ltd.

Report No.: ATA160808003F Page: 55 of 58
Radiated Emission Test Data (Below 1GHz)
EUT: True wireless earbuds M/N: X11
Operating Condition: Bluetooth TX mode
Test Site: 3m chamber
Operator: Tom
Test Specification: AC120V/60Hz
Polarization: Vertical
Note Tem:23'C  Hum:50%
A0 Lewvel {dBuvim)
Til
il
FCC PART 158
50 [
40 ]
%0 J'\"" H..,,W"‘“F
2:#) %ﬁ"“mf| \‘MJW
10 I [ [
| | | |
30 50 100 200 1000
Frequ-ency [MHT)
Conditlon : ¥CC BRRT 15 B BOL: VEBRIICAL
Item Freq Bead Entenna Freamp Cable Level Limit Margin Remark
Laval Faccor Factor Lozs
MHz dBu¥ dB dB 4B dBuV dEuV dBuy
1 53,86 53.1¢6 12.75 20,50 0.2 35,25 40,40 -4,75 Feak
2 150.01 41.87 14.16 29,45 0.38 26.97 43.350 -16.53 Feak
3 180.02 45.82 11.468 29.01 0.47 28,96 45,50 -14.54 Feak
4 330.13 55.53 J.52 2T.85 D.TE 12,02 4E.00 -3 95 Eeak
5 08.95 532_34 14.94 ZT.268 0.a7 40.949 45,40 -5.01 P=ak
6 E01.13 43,41 1E.54 2T7.138 0.TE 38.53 4E.00 -7.47 EPpak
Bemarhi: Level = Bead Lewvel + Antenna Factor - Prearp Faccor + Cable Loea
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Test mode: GFSK Test channel: Lowest
Freauency | [oiei | “Facor | Loss | Facor | giovel [ UMt | Gt | pol | Love
(dBuV) | (dB/m) (dB) (dB) (dB)
4804.00 42.69 31.53 8.9 40.24 42.88 74.00 -31.12 vV PEAK
7206.00 * 74.00 \% PEAK
9608.00 * 74.00 \% PEAK
12010.00 * 74.00 \% PEAK
14412.00 * 74.00 \% PEAK
16814.00 * 74.00 \% PEAK
4804.00 43.49 36.47 10.59 41.24 49.31 74.00 -24.69 H PEAK
7206.00 * 74.00 H PEAK
9608.00 * 74.00 H PEAK
12010.00 * 74.00 H PEAK
14412.00 * 74.00 H PEAK
16814.00 * 74.00 H PEAK
Freauency | [ovel | “Fagor | Loss | Facor | Giovel [ UMt | Gt | pol | Love
(dBuV) | (dB/m) (dB) (dB) (dB)

4804.00 31.69 31.53 8.9 40.24 31.88 54.00 -22.12 \V AVG.
7206.00 * 54.00 \Y AVG.
9608.00 * 54.00 \Y AVG.
12010.00 * 54.00 \Y AVG.
14412.00 * 54.00 V AVG.
16814.00 * 54.00 \Y AVG.
4804.00 32.1 36.47 10.59 41.24 37.92 54.00 -16.08 H AVG.
7206.00 * 54.00 H AVG.
9608.00 * 54.00 H AVG.
12010.00 * 54.00 H AVG.
14412.00 * 54.00 H AVG.
16814.00 * 54.00 H AVG.
Remark:

1. Final Level = Read Level + Antenna Factor + Cable Loss — Preamplifier Factor

2. “* means this data is the too weak instrument of signal is unable to test.

3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Test mode: GFSK Test channel: Middle
Freauency | [oiei | “Facor | Loss | Facor | giovel [ UMt | Gt | pol | Love
(dBuV) | (dB/m) | (dB) (dB) (dB)

4882.00 42.69 31.58 8.98 40.15 43.1 74.00 -30.90 \ PEAK
7323.00 * 74.00 V PEAK
9764.00 * 74.00 V PEAK
12205.00 * 74.00 V PEAK
14646.00 * 74.00 V PEAK
17087.00 * 74.00 V PEAK
4882.00 43.49 36.48 10.69 41.15 49.51 74.00 -24.49 H PEAK
7323.00 * 74.00 H PEAK
9764.00 * 74.00 H PEAK
12205.00 * 74.00 H PEAK
14646.00 * 74.00 H PEAK
17087.00 * 74.00 H PEAK

Freauency | [ovel | “Fagor | Loss | Facor | Giovel [ UMt | Gt | pol | Love

(dBuV) | (dB/m) | (dB) (dB) (dB)
4882.00 32.25 31.58 8.98 40.15 32.66 54.00 -21.34 vV AVG.
7323.00 * 54.00 Vv AVG.
9764.00 * 54.00 V AVG.
12205.00 * 54.00 Vv AVG.
14646.00 * 54.00 V AVG.
17087.00 * 54.00 Vv AVG.
4882.00 32.91 36.48 10.69 41.15 38.93 54.00 -15.07 H AVG.
7323.00 * 54.00 H AVG.
9764.00 * 54.00 H AVG.
12205.00 * 54.00 H AVG.
14646.00 * 54.00 H AVG.
17087.00 * 54.00 H AVG.
Remark:

1. Final Level = Read Level + Antenna Factor + Cable Loss — Preamplifier Factor

2. “* means this data is the too weak instrument of signal is unable to test.

3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Test mode: GFSK Test channel: Highest
Freauency | [oiei | “Facor | Loss | Facor | giovel [ UMt | Gt | pol | Love
(dBuV) | (dB/m) (dB) (dB) (dB)
4960.00 43.31 31.69 9.08 40.03 44.05 74.00 -29.95 \% PEAK
7440.00 * 74.00 \% PEAK
9920.00 * 74.00 \% PEAK
12400.00 * 74.00 \% PEAK
14880.00 * 74.00 \% PEAK
17360.00 * 74.00 \% PEAK
4960.00 43.6 36.6 10.8 41.05 49.95 74.00 2405 | H | PEAK
7440.00 * 74.00 H PEAK
9920.00 * 74.00 H PEAK
12400.00 * 74.00 H PEAK
14880.00 * 74.00 H PEAK
17360.00 * 74.00 H PEAK
Freauency | [ovel | “Fagor | Loss | Facor | Giovel [ UMt | Gt | pol | Love
(dBuV) | (dB/m) (dB) (dB) (dB)

4960.00 32.58 31.69 9.08 40.03 33.32 54.00 -20.68 \% AVG.
7440.00 * 54.00 \% AVG.
9920.00 * 54.00 V AVG.
12400.00 * 54.00 V AVG.
14880.00 * 54.00 V AVG.
17360.00 * 54.00 V AVG.
4960.00 33.11 36.6 10.8 41.05 39.46 54.00 -14.54 H AVG.
7440.00 * 54.00 H AVG.
9920.00 * 54.00 H AVG.
12400.00 * 54.00 H AVG.
14880.00 * 54.00 H AVG.
17360.00 * 54.00 H AVG.
Remark:

1. Final Level = Read Level + Antenna Factor + Cable Loss — Preamplifier Factor

2. “* means this data is the too weak instrument of signal is unable to test.

3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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