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3.9.4Test Setup
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AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.9.5Test Result of AC Conducted Emission
Please refer to Appendix A.
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SPORTON LAB.

3.10Antenna Requirements

3.10.1 Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to

comply with the LP0002 Section 2.2, Section 3.10.1.3, and Section 3.10.1.4.

3.10.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.10.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR911110A

4 List of Measuring Equipment

. . Calibration
Instrument Manufacturer | Model No. | Serial No. [Characteristics Date Test Date Due Date Remark
Loop Antenna | ~onde & HFH2-Z2 | 100488 | 9 kHz~30 MHz | Jan. 07, 2019 M. 25, 20297 Jan. 06, 2020 | adiation
P Schwarz 0 Apr. 24,2019 | V&M P (03CH13-HY)
SCHWARZBE 9120D-124 Mar. 25, 2019~ Radiation
Horn Antenna BBHA 9120 D 1GHz ~ 18GHz | Jun. 29, 2018 Jun. 28, 2019
CK 1 Apr. 24,2019 (03CH13-HY)
CBL Mar. 25, 2019~ Radiation
Bilog Antenna TESE 6111D&00800 | 37059&01 | 30MHz~1GHz | Oct. 13, 2018 Oct. 12, 2019
g Q Apr. 24, 2019 (03CH13-HY)
N1DO1N-06
SHF-EHF Hom | SCHWARZBE BBHA9170 Mar. 25, 2019~ Radiation
BBHA 9170 18GHz- 40GHz | Dec. 05, 2018 Dec. 04, 2019
Antenna CK 584 Apr. 24,2019 (03CH13-HY)
Preamplifier Keysight 83017A MY532700 1GHz~26.5GHz | Nov. 14, 2018 Mar. 25, 2019~ Nov. 13, 2020 Radiation
P ¥sig 80 ’ T Apr. 24, 2019 e (03CH13-HY)
Preamplifier MITEQ AMF-7D-0010 1590074 | 1GHz~18GHz | May 21, 2018 M. 25, 20197 May 20, 2019 Radiation
P 1800-30-10P y et Apr. 24, 2019 y <0 (03CH13-HY)
Amplifier | SOmemaInstul 40N 187282 | 9KHz~1GHz |Dec. 18, 2018 M 29, 20197 Dec. 17, 2019 | Radiation
P ment e Apr. 24,2019 | P8¢ +h (03CH13-HY)
18GHz~40GH ~
Amplifier MITEQ TTALBA035- | 071023 :3/§sz 2(3512 7 Jul. 16, 2018 M. 25, 2019 Jul. 15, 2019 | ediation
P HG o S Apr. 24,2019 | “4- > (03CH13-HY)
max
HUBER + | SUCOFLEX Mar. 25, 2019~ Radiation
RF Cable 0030/126E| 30M-18G Feb. 13, 2019 Feb. 12, 2020
SUHNER 126E Apr. 24, 2019 (03CH13-HY)
HUBER + | SUCOFLEX Mar. 25, 2019~ Radiation
RF Cable 804793/4 30M-18G Feb. 13, 2019 Feb. 12, 2020
SUHNER 104 Apr. 24, 2019 (03CH13-HY)
HUBER + | SUCOFLEX |MY24961/ Mar. 25, 2019~ Radiation
RF Cable 30M-18G Feb. 13, 2019 Feb. 12, 2020
SUHNER 104 4 Apr. 24, 2019 (03CH13-HY)
HUBER + | SUCOFLEX Mar. 25, 2019~ Radiation
RF Cable MY2859/2 | 30M~40GHz | Mar. 13, 2019 Mar. 12, 2020
SUHNER 102 Apr. 24, 2019 (03CH13-HY)
HUBER + | SUCOFLEX Mar. 25, 2019~ Radiation
RF Cable MY4274/2 | 30M~40GHz | Mar. 13, 2019 Mar. 12, 2020
SUHNER 102 Apr. 24, 2019 (03CH13-HY)
Spectrum ) MY553705 Mar. 25, 2019~ Radiation
Agilent N9010A 10Hz~44GHz | Mar. 19, 2019 Mar. 18, 2020
Analyzer 26 Apr. 24, 2019 (03CH13-HY)
Controller EMEC EM1000 N/A Control Turn N/A Mar. 25, 2019 N/A Radiation
table & Ant Mast Apr. 24, 2019 (03CH13-HY)
Antenna Mast EMEC AM-BS-4300-1 -\ 1m~4m N/A M. 25, 2019~ N/A Radiation
B Apr. 24, 2019 (03CH13-HY)
Mar. 25, 2019~ Radiation
Turn Table EMEC TT2000 N/A 0~360 Degree N/A N/A
u 9 Apr. 24, 2019 (03CH13-HY)
Software AUDIX E3 RK-001124 N/A N/A M 29, 20197 N/A Radiation
6.2009-8-24c Apr. 24,2019 (03CH13-HY)
) ) N9038A(MXE [ MY541300 Mar. 25, 2019~ Radiation
EMI Test Receiver Keysight 20Hz ~ 8.4GHz | Nov. 01, 2018 Oct. 31, 2019
) 85 Apr. 24, 2019 (03CH13-HY)
WHKX12-108 Mar. 25, 2019~ Radiation
Filter Wainwright [0-1200-15000 SN3 1.2G Low Pass | Jul. 05, 2018 Jul. 04, 2019
Apr. 24, 2019 (03CH13-HY)
-60ST
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NCC RADIO TEST REPORT

Report No. : TR911110A

. . Calibration
Instrument Manufacturer | Model No. | Serial No. [Characteristics Date Test Date Due Date Remark
_ | WHKX2-270 _ Mar. 25, 2019~ Radiation
Filter Wainwright |0-3000-18000 SN2 3G High Pass | Jul. 16, 2018 Jul. 15, 2019
Apr. 24, 2019 (03CH13-HY)
-60SS
. Conduction
AC Power Source| ChainTek APC-1000W N/A N/A N/A Mar. 12, 2019 N/A
(CO05-HY)
. Rohde & Conduction
EMI Test Receiver ESR3 102388 | 9KHz~3.6GHz | Nov. 12, 2018 | Mar. 12, 2019 | Nov. 11, 2019
Schwarz (CO05-HY)
Rohde & Conduction
LISN ENV216 100080 | 9kHz~30MHz | Nov. 14, 2018 | Mar. 12, 2019 | Nov. 13, 2019
Schwarz (COO05-HY)
Rohde & Conduction
LISN ENV216 100081 9kHz~30MHz | Nov. 09, 2018 | Mar. 12, 2019 | Nov. 08, 2019
Schwarz (CO05-HY)
Rohde & EMC32 Conduction
Software N/A N/A N/A Mar. 12, 2019 N/A
Schwarz Vv10.30 (COO05-HY)
HUBER + Conduction
LF Cable RG-214/U LFO1 N/A Dec. 31, 2018 | Mar. 12, 2019 | Dec. 30, 2019
SUHNER (CO05-HY)
. Rohde & Conduction
Pulse Limiter ESH3-72 100851 N/A Dec. 31, 2018 | Mar. 12, 2019 | Dec. 30, 2019
Schwarz (COO05-HY)
. GB412923 Feb.20.2019~ Conducted
Power Meter Agilent E4416A N/A Dec. 27, 2018 Dec. 26, 2019
44 Apr. 13, 2019 (THO5-HY)
. uUS404415 Feb.20.2019~ Conducted
Power Sensor Agilent E9327A 50MHz~18GHz | Dec. 27, 2018 Dec. 26, 2019
48 Apr. 13, 2019 (THO5-HY)
Spectrum Rohde & Feb.20.2019~ Conducted
FSV 30 100895 9kHz~30GHz | Apr. 20, 2018 Apr. 19, 2019
Analyzer Schwarz Apr. 13, 2019 (THO5-HY)
Spectrum Rohde & Feb.20.2019~ Conducted
FSP40 100057 9kHz-40GHz | Now. 21, 2018 Nov. 20, 2019
Analyzer Schwarz Apr. 13, 2019 (THO5-HY)
BT Base Rohde & Feb.20.2019~ Conducted
. CBT 101136 BT 3.0 Sep. 27, 2018 Sep. 26, 2019
Station(Measure) Schwarz Apr. 13, 2019 (THO5-HY)
Switch Box & RF SW107090 Feb.20.2019~ Conducted
EM EMSW18 N/A Dec 19 2018 Dec. 18, 2019
Cable 3 Apr. 13, 2019 (THO5-HY)
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150 kHz ~ 30 MHz)

Measuring Uncertainty for a Level of Confidence 29
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 49
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

54

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 43
of 95% (U = 2Uc(y)) '
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SPORTON LAB.

NCC RADIO TEST REPORT Report No. : TR911110A

Appendix A. AC Conducted Emission Test Results

: ] ] Temperature : 22~24C
Test Engineer : |Rick Lin - —
Relative Humidity : |55~58%
Test Voltage : [120Vac / 60Hz Phase : Line
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Final Result
Frequency | QuasiPeak | CAverage | Limit | Margin | Line | Filter | Corr.
(MHz) (dBuV) (dBuV) | (dBuV) | (dB) (dB)
0.156750 --- 31.97 55.63 23.66 L1 OFF | 19.5
0.156750 45.20 --- 65.63 20.43 L1 OFF | 195
0.559500 37.15 46.00 8.85 L1 | OFF | 195
0.559500 43.52 56.00 12.48 L1 | OFF | 195
0.568500 39.45 46.00 6.55 L1 | OFF | 195
0.568500 45.02 --- 56.00 10.98 L1 OFF | 19.5
0.577500 --- 36.99 46.00 9.01 L1 OFF | 19.5
0.577500 43.79 --- 56.00 12.21 L1 OFF | 195
3.610500 27.70 46.00 18.30 L1 | OFF | 19.6
3.610500 35.66 56.00 | 20.34 L1 | OFF | 19.6
4.020000 --- 32.52 46.00 13.48 L1 OFF | 19.6
4.020000 40.34 — 56.00 15.66 L1 OFF | 19.6
4.463250 — 33.21 46.00 12.79 L1 OFF | 19.6
4.463250 40.22 --- 56.00 15.78 L1 OFF | 19.6
9.395250 33.25 50.00 16.75 L1 | OFF | 19.7
9.395250 38.38 60.00 | 21.62 L1 | OFF | 19.7
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Report No. : TR911110A

: ] ] Temperature : 22~24C
Test Engineer : |Rick Lin - —
Relative Humidity : [55~58%
Test Voltage : [120Vac / 60Hz Phase: Neutral
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160k 300 400 500 800 184 2t 3M AMBM B 8 10M 200 30M
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Final Result
Frequency | QuasiPeak | CAverage | Limit | Margin | Line | Filter | Corr.
(MHZz) (dBuV) (dBuV) | (dBuV) | (dB) (dB)
0.165750 - 30.07 55.17 25.10 N OFF 19.5
0.165750 43.52 - 65.17 21.65 N OFF 19.5
0.559500 - 37.02 46.00 8.98 N OFF 19.5
0.559500 43.44 56.00 12.56 N OFF | 19.5
0.568500 39.19 46.00 6.81 N OFF | 19.5
0.568500 44.73 56.00 11.27 N OFF | 19.5
0.577500 - 36.63 46.00 9.37 N OFF 19.5
0.577500 43.45 - 56.00 12.55 N OFF 19.5
1.902750 --- 23.86 46.00 22.14 N OFF 19.6
1.902750 30.62 56.00 25.38 N OFF | 19.6
3.997500 31.84 46.00 14.16 N OFF | 19.6
3.997500 39.57 56.00 16.43 N OFF | 19.6
4.445250 - 33.25 46.00 12.75 N OFF 19.6
4.445250 39.34 — 56.00 16.66 N OFF 19.6
4.638750 - 33.11 46.00 12.89 N OFF 19.6
4.638750 38.66 56.00 17.34 N OFF | 19.6
6.706500 32.56 50.00 17.44 N OFF | 19.6
6.706500 38.20 60.00 21.80 N OFF | 19.6
9.489750 - 32.39 50.00 17.61 N OFF 19.7
9.489750 37.30 — 60.00 22.70 N OFF 19.7
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SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR911110A

Appendix B. Radiated Spurious Emission

Temperature : 24.5~25.3°C
Test Engineer : Alex Jheng, Fu Chen, and Wilson Wu
Relative Humidity : 49~53%
2.4GHz 2400~2483.5MHz
BT (Band Edge @ 3m)
BT Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m )| (dBpV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
2389.905 42.87 -31.13 74 41.23 27.23 3.99 29.58 131 344 P H
2389.905 18.11 -35.89 54 - - - - - - A H
* 2402 100.01 - - 98.36 27.23 4 29.58 131 344 P H
* 2402 75.25 - - - - - - - - A H
H
BT
H
CHO00
2378.565 42.89 -31.11 74 41.3 27.19 3.98 29.58 | 302 17 P \%
2402MHz
2378.565 18.13 -35.87 54 - - - - - - A \%
* 2402 95.46 - - 93.81 27.23 4 29.58 | 302 17 P \Y,
* 2402 70.7 - - - - - - - - A \%
\%
\%
2388.26 42.89 -31.11 74 41.25 27.23 3.99 29.58 120 345 P H
2388.26 18.13 -35.87 54 - - - - - - A H
* 2441 99.59 - - 97.76 27.37 4.04 29.58 120 345 P H
* 2441 74.83 - - - - - - - - A H
2487.61 43.27 -30.73 74 41.27 27.5 4.07 29.57 120 345 P H
BT
2487.61 18.51 -35.49 54 - - - - - - A H
CH 39
2310.7 43.27 -30.73 74 41.92 27.01 3.93 29.59 300 21 P \%
2441MHz
2310.7 18.51 -35.49 54 - - - - - - A \%
* 2441 95.86 - - 94.04 27.37 4.03 29.58 | 300 21 P \Y,
* 2441 71.1 - - - - - - - - A \%
2499.51 42.69 -31.31 74 40.68 275 4.08 29.57 | 300 21 P \Y,
2499.51 17.93 -36.07 54 - - - - - - A \%
TEL : 886-3-327-3456 Page Number : B1 of B6
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* 2480 99.63 - - 97.67 27.46 4.07 29.57 | 116 344 P H

* 2480 74.87 - - - - - - - - A H

2483.64 47.1 -26.9 74 45.14 27.46 4.07 29.57 116 344 P H

2483.64 22.34 -31.66 54 - - - - - - A H

H

BT
H
CH 78
* 2480 95.59 - - 93.63 27.46 4.07 29.57 284 22 P \%
2480MHz

* 2480 70.83 - - - - - - - - A |V

2483.52 43.56 -30.44 74 41.6 27.46 4.07 29.57 284 22 P \%

2483.52 18.8 -35.2 54 - - - - - - A |V

\%

\%

1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Report No. : TR911110A

2.4GHz 2400~2483.5MHz

BT (Harmonic @ 3m)

BT Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4804 37.37 -36.63 74 57.38 31.22 6.36 57.59 100 0 P H
4804 12.61 -41.39 54 - - - - - - A H
H
BT
H
CH 00
4804 36.57 -37.43 74 56.58 31.22 6.36 57.59 100 0 P \%
2402MHz
4804 11.81 -42.19 54 - - - - - - A \Y,
\%
\Y,
4882 38.1 -35.9 74 57.59 31.36 6.59 57.44 | 100 0 P H
4882 13.34 -40.66 54 - - - - - - A H
7323 42.81 -31.19 74 55.69 36.22 8.19 57.29 100 0 P H
BT
7323 18.05 -35.95 54 - - - - - - A H
CH 39
4882 37.72 -36.28 74 57.21 31.36 6.59 57.44 | 100 0 P \Y,
2441MHz
4882 12.96 -41.04 54 - - - - - - A \%
7323 42.77 -31.23 74 55.65 36.22 8.19 57.29 100 0 P V
7323 18.01 -35.99 54 - - - - - - A V
4960 38.51 -35.49 74 57.45 31.53 6.81 57.28 100 0 P H
4960 13.75 -40.25 54 - - - - - - A H
7440 42.96 -31.04 74 55.71 36.49 8.19 57.43 100 0 P H
BT
7440 18.2 -35.8 54 - - - - - - A H
CH 78
4960 39.02 -34.98 74 57.96 31.53 6.81 57.28 100 0 P \%
2480MHz
4960 14.26 -39.74 54 - - - - - - A \%
7440 43.92 -30.08 74 56.67 36.49 8.19 57.43 100 0 P V
7440 19.16 -34.84 54 - - - - - - A \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Emission below 1GHz

2.4GHz BT (LF)

BT Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) [(dBuV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
71.71 30.58 -9.42 40 49.79 12.39 0.66 32.26 - - P H
138.64 37.31 -6.19 43.5 51.13 17.34 1.02 32.18 100 0 P H
2725 33.47 -12.53 46 45.15 19.07 1.4 32.15 - - P H
363.68 34.68 -11.32 46 44.45 20.79 1.6 32.16 - - P H
874.87 33.34 -12.66 46 33.11 29.15 2.61 31.53 - - P H
956.35 33.57 -12.43 46 31.07 30.75 2.68 30.93 - - P H
H
H
H
H
H
2.4GHz

H

BT
L 31.94 33.1 -6.9 40 41.61 23.32 0.46 32.29 - - P |V
40.67 33.69 -6.31 40 46.59 18.87 0.52 32.29 | 100 0 P |V
66.86 33.31 -6.69 40 53 11.92 0.65 32.26 - - P \%
108.57 30.02 -13.48 43.5 44.56 16.78 0.88 32.2 - - P \%
146.4 31.93 -11.57 43.5 45.79 17.28 1.04 32.18 - - P \%
898.15 36.56 -9.44 46 36.37 29 2.61 31.42 - - P \%
\%
\%
\%
\%
\%
\%

1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number : B4 of B6
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any unwanted emissions shall not

exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A Peak or Average

HIV Horizontal or Vertical

TEL : 886-3-327-3456 Page Number : B5 of B6
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A calculation example for radiated spurious emission is shown as below:

FAX : 886-3-328-4978

BT Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |[Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m)| (dB) |(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)(HV)
BT 2390 55.45 -18.55 74 5451 32.22 4.58 35.86 103 308 P H
CH 00
2402MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H
1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBuV/m) =
Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)
=55.45 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuV/m)
= -18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBuV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
TEL : 886-3-327-3456 Page Number : B6 of B6
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Appendix C. Radiated Spurious Emission Plots

Temperature : 24.5~25.3°C
Test Engineer : Alex Jheng, Fu Chen, and Wilson Wu
Relative Humidity : 49~53%
Note symbol
-L Low channel location
-R High channel location
TEL : 886-3-327-3456 Page Number : Clof C11
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2.4GHz 2400~2483.5MHz
BT (Band Edge @ 3m)

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CHOO 2402MHz

1 Horizontal Fundamental

Date: 20190328 ) gBuvim) Date: 2019.03:28

PEAK 74|
700 700
52 / 525
nie] St s tsecgmstnis
350

T
e e

354
[ 15
7560 000 5001500 7000 7100
Frequency (MHz) Froquency (MHz)
site 03CHIZ-HY site 03CHI3-HY
Condition +PEAK_BE_74 3m HORN_91200_1241 HORIZONTAL Condition PEAK_74 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHzZ VBW:3000000KHz SWT:Auto
Detector +Peak Detector Peak
Peak Project 911110 Project 911110
Mode i1 Mode 1
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CHOO 2402MHz

1 Vertical Fundamental

) @B Date: 2019.03.28 el (@BuVim) Date: 2019.03.28
1225 1225
1050 1054
a1 a7
pEAK 74
700) 704
529 j 521
- -
350 354
15| 75|
30 220, a0 7300, 0. za00. 15 00 To0 S0 o0 100 Zon 200 2600 Z700. 000
Frequency (Hiz) Frequency (MHz)
site $03CHI3-HY site $03CHI3-HY
Condition +PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condition +PEAK_74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHZ SWT:Auto
Defector Peal Detector +Peak
Peak Project +911110 Project 1110
Mode i1 Mode i1

TEL : 886-3-327-3456 Page Number : C3of C11
FAX : 886-3-328-4978



ssasranas. NCC RADIO TEST REPORT Report No. : TR911110A

BT

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BT CH39 2441MHz

Horizontal Fundamental

Peak

) @B Date: 2019.03.28 el (@BuVim) Date: 2019.03.28
1225 1225
1050 1054
a1 a7
pEAK 74
700) i 704
350 a0
15| 75|
02520, 0. 7500, 7500 za00. 20, 2440, 24 00 o0 S0 o0 Te00 Zon 200 2600 Z700. 000
Frequency (Hiz) Frequency (MHz)
site $03CHI3-HY site $03CHI3-HY
Condition < PEAK_BE_74 3m HORN_9120D_1241 HORIZONTAL Condition +PEAK_74 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHzZ VBW:3000.000KHZ SWT:Auto RBW:1000.000KHz VBW:3000000KHZ SWT:Auto
Defector +Peak Detector +Peak
Peak Project +911110 Project 91110
Mode 2 Mode 2
) @Buvim) Date: 2019.03.28
1225
1050

a75]
PEAK_BE 74
709
\

350

175

430 2840, 250, 260, 2470, 2480, 2490, 2500
Frequency (MiHz)
Site +03CHI3-HY
Condition +PEAK_BE_74 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

Detector

R e Left blank
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CH39 2441MHz

1 Vertical Fundamental

) @B Date: 2019.03.28 el (@BuVim) Date: 2019.03.28

1225 1225

1050 1054

a1 a7

pEAK 74
700) 704
525 \ 525
\ BURUR BB SR
-~ IOV SR
350 354
15| 75|
07520, 0. 7500, 7500 za00. 20, 2440, 24 00 To0 S0 o0 T Zon 200 2600 Z700. 000
Frequency (Hiz) Frequency (MHz)
site $03CHI3-HY site $03CHI3-HY
Condition +PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condition +PEAK_74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHZ SWT:Auto
Defector +Peak Detector +Peak
Peak Project +911110 Project 91110
Mode 2 Mode 2
) @Buvim) Date: 2019.03.28

1225

1050

a3

pEAK_BE 74
700
525
[ ~
350
175
TR T za50. zac0. 20, 240, 749 00
Frequency (MHz)

site $03CHI3-HY
Condition +PEAK_BE_74 3m HORN_9120D_1241 VERTICAL

+ RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

Peak Left blank
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CH78 2480MHz

1 Horizontal Fundamental

A (@Buvim) Date: 20190328 el (9BuVim) Date: 20190328

) »»/ : ) AM/WJ
N T T S bl bt ] A e My

350 350
15| 75|
50 o, 55,2491 2493 24552497, 7 000 To0 S0 o0 Te00 Zion 200 2500 Z700. 3000
Frequency (i) Frequency (MHz)
site $03CHI3-HY site $03CHI3-HY
Condition < PEAK_BE_74 3m HORN_9120D_1241 HORIZONTAL Condition +PEAK_74 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHzZ VBW:3000.000KHZ SWT:Auto RBW:1000.000KHz VBW:3000000KHZ SWT:Auto
Defector +Peak Detector +Peak
Peak Project +911110 Project 91110
Mode i3 Mode i3
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CH78 2480MHz

1 Vertical Fundamental

) @B Date: 2019.03.28 el (@BuVim) Date: 2019.03.28
1225 1225
1050 1050
- 1
a7 / a1
700 / 700
525 M’/ A 525
R PR P S o osenpintammpasnte]
350 agfmite
175 5
1460 2463.2465.2467 24692471 61 465.2491 2493, 24552457, 2 000 To0 S0 o0 Te00 Zion 200 2500 Z700. 3000
Frequency (i) Frequency (MHz)
site $03CHI3-HY site $03CHI3-HY
Condition + PEAK_BE_74 3m HORN_91200_1241 VERTICAL Condition +PEAK_74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHZ SWT:Auto
Defector +Peak Detector +Peak
Peak Project +911110 Project 91110
Mode i3 Mode :3
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2.4GHz 2400~2483.5MHz
BT (Harmonic @ 3m)

BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

BT CHOO 2402MHz

Avg.

) @Bovim) Date: 20190328 J Date:2019.0328
1225 122
1050 1054
a1 ars
peAK 74 peaK 74
709 704
avg s avq st
52 52
0 4
359 350
13 12
0004000, G600, 3000 0000, 72000, TADO0. 16000, 78000, 70008, 22000, 250 G0 4000, 6000 8000 70000, 12000, 14000 76000, 78000, 20000, 22000 35000
b
site £03CHI3HY site $03CHI3-HY
Condition  :PEAK_74 3m HORN_9120D_1241 HORIZONTAL Condition PEAK_74 3m HORN_9120>_1241 VERTICAL
Peak Detector +Peak Detector +Peak
Project ‘11110 Project 911110
Mode i1 Mode i

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

BT CH39 2441MHz

Horizontal

Vertical

Peak

Avg.

A (@Buvim)

Date: 20190328

PEAK 74

VG 54

000

site
Condition
Detector
Project
Mode

4000 6000, 8000, 10000, 12000 14000, 16000. 1000, 20000, 22000,
Frequency (MHz)

$03CHI3-HY
:PEAK_74 3m HORN_9120D_1241 HORIZONTAL

+Peak
+911110
2

250

Date: 20190328

el (9BuVim)
1225
1050
a75)
pEAK 74|
700
AvG 54
52
1
350)
75
000 4000 6000, G000, 10000, 12000. 14000. 16000 13000 20000, 22000. 25000
Frequency (MiHz)
Site $03CHI3-HY
Condition +PEAK_74 3m HORN_9120D_1241 VERTICAL
Detector Peak
Project +911110
Mode 2
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BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

BT CH78 2480MHz

Horizontal

Vertical

Peak

Avg.

A (@Buvim)

Date: 20190328

PEAK 74

VG 54

1

(

000

site
Condition
Detector
Project
Mode

4000 6000, 8000, 10000, 12000 14000, 16000. 1000, 20000, 22000,
Frequency (MHz)

$03CHI3-HY
:PEAK_74 3m HORN_9120D_1241 HORIZONTAL

+Peak
+911110
i3

250

el (9BuVim) Date: 20190328
1225
1050
a75)
pEAK 74|
700
AvG 54
52
2
1
350)
75
000 4000, 6000, G000, 10000 12000. 14000. 16000 13000 20000. 22000. 25000
Frequency (MiHz)
Site $03CHI3-HY
Condition +PEAK_74 3m HORN_9120D_1241 VERTICAL
Detector Peak
Project +911110
Mode 3
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Emission below 1GHz

2.4GHz BT (LF)

BT

2.4GHz 2400~2483.5MHz

ANT

BT LF

Horizontal Vertical

QP/
Peak

Date: 2019-04.01 J a8y Date: 20190401

ap)

ap
s00)

;

r
— ]
z:“kyj\w \Jn'/w‘{ v RMMMM TWM :: | E\Jﬂwﬁ MWMMWAMVW%]*W

0. 200 300 400 500 G0 700 ® o 0. 200, 30 400 50 6o 700, 0. 1000
Frequency (MHz) Freauency (WD)
Site +03CHI3-HY Site $03CHI3-HY
Condition QP 3m BILO6_37059401 HORTZONTAL Condition QP 3m BILOG_37059&01 VERTICAL
Detector +Peak Detector +Peak
Project :911110 Project 11110
Mode :53 Mode :53
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SPORTON LAB.

NCC RADIO TEST REPORT Report No. : TR911110A

Annex. A Receiver Radiated Emission Measurement

A.1 Limit of Receiver Radiated Emission

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

A.2 Measuring Instruments

See list of measuring equipment of this test report.

A.3 Test Procedures

1.

9.

The EUT was placed on a turntable with 0.8 meter above ground.

The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.

The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.

The table was rotated 360 degrees to determine the position of the highest radiation.

The antenna is a Bi-Log antenna and its height is adjusted between one to four meters above
ground to find the maximum value of the field strength for both horizontal polarization and vertical
polarization of the antenna.

For each suspected emission, the EUT was arranged to its worst case and then tune the
antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading.

Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum
Hold Mode (RBW=120kHz/VBW=300kHz for frequency below 1GHz; RBW=1MHz VBW=3MHz
(Peak), RBW=1MHz/VBW=10Hz (Average) for frequency above 1GHz).

If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, peak
values of EUT will be reported. Otherwise, the emission will be repeated by using the quasi-peak
method and reported.

Emission level (dBuV/m) = 20 log Emission level (uV/m)

10. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

TEL : 886-3-327-3456 Page Number : Annex 1 of 5
FAX : 886-3-328-4978
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A.4 Test Setup

For radiated emissions below 30MHz

Jm

! RX Antenna

Wt

1m

1
Metal Full Soldered Ground Plane

For radiated emissions from 30MHz to 1GHz

i

EUT

S0cm

===

Spectrum Analyzer ! Receiver

R Antenna

ant. feed
point

3m -

1
Metal Full Soldered Ground Plane

For radiated emissions above 1GHz

Metal Full Soldered Ground Plane

o

Spectrum Analyzer / Receiver

=

Spectrum Analyzer / Receiver

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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A.5 Test Result of Receiver Radiated Spurious Emissions (9kHz ~ 30MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line per NCC LP0002 section 5.13 was not reported.
There is a comparison data of both open-field test site and alternative test site - semi-Anechoic

chamber according to 414788 D01 Radiated Test Site vO1r01, and the result came out very similar.

A.6 Connection Diagram of Test System

EUT
(AC Cable) 120Vac/B0Hz
EUT
(AC Adapter)
-——=+ EUT
(DC Cable)
EUT
Bluetooth Base Station
TEL : 886-3-327-3456 Page Number : Annex 3 of 5
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A.7 Test Result of Receiver Radiated Spurious Emission (30MHz ~ 5" Harmonic)

Temperature : 24.5~25.3°C

Test Engineer : Alex Jheng, Fu Chen, and Wilson Wu
Relative Humidity : [49~53%

Frequency 118.270 MHz Margin Under 6.55 dB

Test Mode Bluetooth Rx + USB Cable (Charging from Adapter)

Idle Mode

4o Level @Buvim) Date:2019.04.24 - Lovel @Buvim) Date: 2019.04.24
1225 1225
105.0 105.0]
a7 875
peAK 7 peAK 74
700 700
o avo_s4 o A6 54
1 2 2
J R - o "
8 9
35.0 7 35.0! 7
17.5 17.5)
030 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000. 21000. 23000. 26500 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000. 21000. 23000. 26500
Frequency (MHz) Frequency (MHz)
Site 1 03CH13-HY Site. : 03CH13-HY
P k Condition : PEAK_74 3m HORN_9120D_1241 HORIZONTAL Condition + PEAK_74 3m HORN_9120D_1241 VERTICAL
ea Detector  Peak Detector : Peak
Project 1911110 Project 1911110
Mode 5 Mode 25
Avg Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
. Freq Level Limit Line Level Factor Loss Factor Remark Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB m deg MHz dBuV/m dB dBuV/m dBuv  dB/m dB dB n deg
1 118.27 36.95 -6.55 43.50 50.92 17.29 .87 32.20 100 @ Peak 1 32.91 32.59 -7.41 40.00 41.56 22.89 ©.45 32.29 100 @ Peak
2 275.41 36.13 -9.87 46.00 47.94 18.94 1.31 32.15 --- --- Peak 2 61.04 31.46 -8.54 40.00 51.39 11.78 0.58 32.27 --- - Peak
3 497.54 34.12 -11.88 46.00 40.53 23.92 1.76 32.17 --- --- Peak 3 108.57 34.92 -8.58 43.50 49.41 16.78 0.82 32.20 --- Peak
4 632.37 37.33 -8.67 46.00 41.23 26.11 2.07 32.19 --- --- Peak 4 174.53 35.46 8.04 43.50 51.15 15.36 1.e4 32.16 --- Peak
5 739.07 39.44 -6.56 46.00 41.28 27.85 2.18 32.01 --- --- Peak 5 367.56 33.08 -12.92 46.00 42.77 20.86 1.53 32.16 --- Peak
6 871.96 39.27 -6.73 46.00 39.02 29.18 2.45 31.54 --- --- Peak 6 569.32 37.16 -8.84 46.00 41.68 25.65 1.95 32.22 --- Peak
7 1330.00 32.42 -41.58 74.00 62.20 25.16 3.10 58.04 --- --- Peak 7 1108.00 31.59 -42.41 74.00 62.30 24.71 2.79 58.21 --- Peak
8 2328.00 34.17 -39.83 74.00 60.15 27.05 4.21 57.24 --- --- Peak 8 2920.00 35.02 -38.98 74.00 59.44 28.42 4.68 57.52 --- Peak
9 5064.00 39.46 -34.54 74.00 58.36 31.64 6.49 57.83 --- --- Peak 9 3798.00 35.20 -38.80 74.00 58.88 29.36 5.42 58.46 --- Peak
10 7134.00 43.00 -31.00 74.00 56.54 35.80 7.72 57.06 --- --- Peak 10 6342.00 40.48 -33.52 74.0@ 55.18 33.73 7.25 55.68 --- Peak
11 9990.00 45.37 -28.63 74.00 54.18 39.10 9.19 57.10 --- --- Peak 11 9261.00 43.84 -30.16 74.00 53.70 38.22 8.68 56.76 --- --- Peak
12 12816.00 46.14 -27.86 74.00 53.73 38.81 10.52 56.92 100 0 Peak 12 13851.00 47.27 -26.73 74.0@ 52.85 40.62 11.17 57.37 100 0 Peak

TEL : 886-3-327-3456 Page Number : Annex 4 of 5
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Appendix D. Duty Cycle Plots

DH5 on time (One Pulse) Plot on Channel 39

(o i g e gy

B
SENSE:INT| [ /acn oFF [09:23:04 AM Mar 28, 2019
#Avg Type: RMS Marker
PNO: Fast —#— 1rig: FreeRun
IFGainiLow __#Atten: 10 d5 Select Marker
»
4
10 dBldlv Ref 106.99 dBuvV eS|
Normal
sesm——)
Delta
]
Fixed»
[secesiiasasian)
Center 2.441000000 GHz

Res BW 1.0 MHz Off
MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~ | D
g A2 [ 1]t [(A] 2.890 ms 2T S I | S—

2 IIIEE 1.840 ms 9201dBwV] [ ]

[ Ad ] (Al 3750ms[(A 002dB[ [ ] c
A 1.840 ms ozotdBwv] | | RIopericEy
- 1] =

s,
More
10f2

MSG €3 Suffix not allowed STATUS

on time (Count Pulses) Plot on Channel 39
KEyslghtSpEctrumAna\yzer Swep(SA B EE S

SENSE:INT| [ /acn oFF [09:24:42 AM Mar 28, 2019

Marker 1 64 UUUU ms i #Avg Type: RMS wmca- Peak Search
i PE|

: Trig: Free Run
PNO: Fast —+—
IFGain:Low #Atten: 10 dB o

Mkr1 64.00 ms| Peak Criteria»|
j0dBidiv__Ref 106.99 dBHV

Peak Table >

Continuous
Peak Search|
On Off|

(=]

Pk-Pk Search

Min Search

ICenter 2.441000000 GHz
Note:

1. Worst case Duty cycle = on time/100 milliseconds =2 * 2.89 / 100 = 5.7828 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.76 dB

3. DHS5 has the highest duty cycle worst case and is reported.
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Duty Cycle Correction Factor Consideration for AFH mode:

Bluetooth normal hopping rate is 1600Hz and reduced to 800Hz in AFH mode; due to the reduced number of
hopping frequencies, with the same packet configuration the dwell time in each channel frequency within

100msec period is longer in AFH mode than normal mode.

In AFH mode, the minimum hopping frequencies are 20, to get the longest dwell time DH5 packet is observed,;

the period to have DH5 packet completing one hopping sequence is

2.89 ms x 20 channels = 57.82 ms

There cannot be 2 complete hopping sequences within 100ms period, considering the random hopping

behavior, maximum 2 hops can be possibly observed within the period. [100ms / 57.82ms ] = 2 hops

Thus, the maximum possible ON time:

2.89msx2=5782ms

Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,

20 x log(5.782 ms/100ms) = -24.76 dB
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