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Laboratory Information

We, YTC Corporation, are an independent EMC and safety consultancy that was
established the whole facility in our laboratories. The test facility has been
accredited/accepted(audited or listed) by the following related bodies in compliance
with ISO 17025 and specified testing scope:

The address and introduction of YTC Corporation’s laboratories can be founded in our Web
site : http:./Awww.yztcic.com/

If you have any comments, Please don't hesitate to contact us.
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1. General Information

1.1. EUT Description

Product Name

iPal

Brand Name

AvatarMind

Model No.

1Pal-B (iPal-P/ 1Pal-S/ 1Pal-GD/ 1Pal-GN)

EUT Voltage

+24V, 3.75A

Frequency Range

For 2.4GHz Band
802.11b/g/n(20MHz): 2412~2462MHz
For 5.0GHz Band
802.11a/n/ac(20MHz):
5180~5240MHz, 5745~5825MHz
802.11n/ac(40MHz):
5190~5230MHz, 5755~5795MHz
802.11ac(80MHz):
5210~5775MHz

Bluetooth v3.0 + EDR
2402MHz~2480MHz

Bluetooth v4.0 + LE
2402MHz~2480MHz

Channel Number

For 2.4GHz Band

802.11b/g/n(20MHz): 11

For 5.0GHz Band

802.11a/n/ac(20MHz): 9  802.11n/ac(40MHz): 4
802.11ac(80MHz):2

Bluetooth v3.0 + EDR: 79

Bluetooth v4.0 + LE: 40

Type of Modulation

802.11b: DSSS

802.11a/g/n/ac: OFDM

Bluetooth v3.0 + EDR: GFSK, 7/4-DQPSK, 8-DPSK

Bluetooth v4.0 + LE: GFSK

Data Rate

802.11a/g: 6/9/12/18/24/36/48/54 Mbps

802.11b: 1/2/5.5/11 Mbps

802.11n: up to 300 Mbps

802.11ac: MCS 0/1/2/3/4/5/6/7/8/9

Bluetooth v3.0 + EDR: 1/2/3 Mbps

Bluetooth v4.0 + LE: 1Mbps

Channel Control

Auto

Antenna Delivery

Tx + Rx

Antenna Type

Integral antenna
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Peak Antenna Gain

2dB1

Components

Adapter

Brand Name: Channel Well Technology
Model: 2AAL090m

Input: 100-240V~1.5A 50/60Hz

Output: 24V, 3.75A
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For 2.4GHz Band

802.11b/g/n(20MHz) Working Frequency of Each Channel:

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
01 2412 MHz 02 2417 MHz 03 2422 MHz 04 2427 MHz
05 2432 MHz 06 2437 MHz 07 2442 MHz 08 2447 MHz
09 2452 MHz 10 2457 MHz 11 2462 MHz N/A N/A
For 5.0GHz Band
802.11a/n/ac(20MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
36 5180 MHz 40 5200 MHz 44 5220 MHz 48 5240 MHz
149 5745 MHz 153 5765 MHz 157 5785 MHz 161 5805 MHz
165 5825 MHz N/A N/A N/A N/A N/A N/A
802.11n/ac(40MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
38 5190 MHz 46 5230 MHz 151 5755 MHz 159 5795 MHz
802.11ac(80MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency Channel | Frequency | Channel | Frequency
42 5210MHz 155 5775MHz N/A N/A N/A N/A
For Bluetooth v3.0 + EDR Band
802.11b/g/m(20MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
00 2402 MHz 39 2441MHz 78 2480 MHz N/A N/A
For Bluetooth v4.0 + LE Band
802.11b/g/n(20MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
00 2402 MHz 19 2440MHz 39 2480 MHz N/A N/A
802.11a/b/g/n Antenna List
Antenna Manufacturer Model No. Peak Gain
Antenna 1 N/A N/A 2dBi1 for 2.4GHz, 1dB1 for 5SGHz
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1.2. Mode of Operation
YTC has verified the construction and function in typical operation. All the test modes were
carried out with the EUT in normal operation, which was shown in this test report and defined

as:
Test Mode
Mode 1: Transmit by 802.11b
Mode 2: Transmit by 802.11¢g
Mode 3: Transmit by 802.11n (20MHz)
Mode 4: Transmit by Bluetooth v4.0 + LE
Note:

1. Regards to the frequency band operation: the lowest. middle and highest frequency of

channel were selected to perform the test, then shown on this report.
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1.3. Tested System Details

The types for all equipments, plus descriptions of all cables used in the tested system

(including inserted cards) are:

Product

Manufacturer

Model No.

Serial No.

Power Cord

1 [pc

Lenovo

B41

/

Non-Shielded, 1.8m
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1.4. Configuration of Tested System

Connection Diagram

PC+

B«
EUT+

Spectrum
Analyzer+

Signal Cable Type

Signal cable Description

A

USB Cable

Shielded, >10m

B

LAN Cable

Shielded, 0.5m
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1.5. EUT Exercise Software

1 [Setup the EUT and simulators as shown on above.

Turn on the power of equipment.

Execute some commands on the PC provided by applicant.

oo W o

Setup the test channel and the test mode press ok to start the continue transmit.
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2. Technical Test

2.1. Summary of Test Result

[X] No deviations from the test standards
[] Deviations from the test standards as below description:

Test
Performed Test Item Normative References Deviation
Performed
FCC CFR Title 47 Part 15 Subpart C: 2017
Conducted Emission Section 15.207 Yes No
RSS Gen Issue 4
FCC CFR Title 47 Part 15 Subpart C: 2017
Radiated Emission Section 15.209 Yes No
RSS GenIssue 4
FCC CFR Title 47 Part 15 Subpart C: 2017
6dB Bandwidth Section 15.247(a)(2) Yes No
RSS 247 Issue 2
) FCC CFR Title 47 Part 15 Subpart C: 2017
99% Occupied .
_ Section 15.247(a)(2) Yes No
Bandwidth
RSS 247 Issue 2
FCC CFR Title 47 Part 15 Subpart C: 2017
Peak Output Power Section 15.247(b)(1) Yes No
RSS 247 Issue 2
FCC CFR Title 47 Part 15 Subpart C: 2017
Power Spectral Density [Section 15.247(e) Yes No
RSS 247 Issue 2
FCC CFR Title 47 Part 15 Subpart C: 2017
Conducted Band Edges .
_ Section 15.247(d) Yes No
and Spurious
RSS 247 Issue 2
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2.2. Test Environment

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000
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3. Conducted Emission

3.1. Test Equipment

Instrument Manufacturer  |Type No. Serial No. Cal. Date
EMI Test Receiver R&S ESCI 100862 2017.10.23
Two-Line V-Network R&S ENV216 102024 2017.10.23
Temperature/Humidity

/ HTC-1 / 2017.11.08
Meter
Shielding Room No. 2 |[EMC 8m*4m™*3m / 2016.08

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

3.2. Test Setup

Use typical spacing

\% 1 Insulahon

 iaGy, ==
X Pl A
7 — 7

o L AE
<

1SN
Bonded 1o horizontal ground
reference plane

'{.

[

Connector heigit Termunation
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3.3.

3.4.

3.5.

Limit
FCC Part 15 Subpart C Paragraph 15.207 Limits
Frequency QP AV
(MHz) (dBpV) (dBuV)
0.15-0.50 66 - 56 56 — 46
0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.
Note 2: The limit decreases linearly with the logarithm of the frequency in the range
0.15 MHz to 0.5 MHz.

Test Procedure

The EUT was setup according to ANSI C63.4: 2014 and tested according to ANSI
C63.10: 2013 for compliance to FCC 47CFR 15.247 requirements. The EUT was placed
on a platform of nominal size, 1 m by 1.5 m, raised 10 cm above the conducting ground
plane. The vertical conducting plane was located 40 cm to the rear of the EUT. All other
surfaces of EUT were at least 80 cm from any other grounded conducting surface. The
EUT and simulators are connected to the main power through a line impedance
stabilization network (LISN). The LISN provides a 50 ohm /50uH coupling impedance
for the measuring equipment. The peripheral devices are also connected to the main
power through a LISN. (Please refer to the block diagram of the test setup and
photographs) Each current-carrying conductor of the EUT power cord, except the
ground (safety) conductor, was individually connected through a LISN to the input
power source.

The excess length of the power cord between the EUT and the LISN receptacle were
folded back and forth at the center of the lead to form a bundle not exceeding 40 cm in
length.

Conducted emissions were investigated over the frequency range from 0.15MHz to
30MHz using a receiver bandwidth of 9 kHz.

Uncertainty
The measurement uncertainty is defined as + 2.02 dB

Note. Conducted emission was conducted at both 120V and 230V, and emission at 230V
represents the worst case.
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3.6. Test Result

Test Mode: Mode 7

Phase: L.

120 T

1060 -

80 T

T L
©
£ st
2 i B
3 40 1+ t F 3 3
201
0 . —— . — . i
150k 390 4CO 500 800 1M 28 M 4M 5M 8 8 10M 20M  30M
_Frequency in Hz
Frequency | QuasiPeak | CAve | Limit | Margin | Meas. | Bandwidth | Line | Filter | Com.
(MHz) (dB} 1 V) | rage | (dB; 1 V| (dB) | Time (kHz) (dB)
(dB; | (ms)
V)
0.182000 —| 40.47 54.39 13.93| 1000.0 9.000] L1 ON 10.1
0.186000 4266 —| 6421] 21.55| 1000.0 9.000[ L1 ON 10.1
0.310000 | 3114] 4997 18.83]1000.0 900011 |ON 10.1
0.310000 37.01 — 59.97 2297 1000.0 9.000| L1 ON 10.1
0.858000 —| 29.75 46.00 16.25| 1000.0 9.000] L1 ON 10.2
0.858000 44.83 — 56.00 11.17]_1000.0 9.000 | L1 ON 10.2
0.918000 —| 30.68 46.00 15.32) 1000.0 9.000( 11 ON 10.2
0.922000 45.84 - 56.00 10.16| 1000.0 9.000| L1 ON 10.2
2.230000 35.89 — 56.00 20.11] 1000.0 9.000| L1 ON 10.2
2.230000 —| 27.97 46.00 18.03| 1000.0 9.000]| L1 ON 10.2
12.234000 39.56 —| 60.00] 20.44] 1000.0 9.000[ L1 ON 10.5
12246000 —1 3385 5000] 16.15] 1000.0 9.000[L1 _[ON 10.5
Test Mode: Mode 7 Phase: N
120 T
1 e e B TR ERPRTEY e T CRERTEEPE
_ BOT
= Lcafonrnmideesadoelatbofed o dove s b o B Ll e v B e
-1 o Ta
- + 4
3 w0l 4 * b $
T ¥
20 1
o : — } ——————— } i
150k 300 4C0 500 800 1M 2M W 4M SN B 6 1o 20M  30M
Frequency in Hz
Frequency | QuasiPeak | CAve | Limit | Margin | Meas. | Bandwidth | Line | Filter | Corr.
(MHz) (dB; 1 V) | rage | (dB}1V| (dB) Time {kHz) (dB)
(dBi | (ms)
V)
0.186000 -1 39.32 54.21 14.89| 1000.0 9.000(N ON 10.1
0.186000 44.10 — 64.21 20.11) 10¢0.0 9.000| N ON 101
0.306000 —| 3476 50.08 15.32 [ 1000.0 9.000| N ON 10.1
0.306000 42.79 — 60.08 17.29 | 1000.0 S.000( N ON 101
0.794000 —| 28.39 46.00 17.61] 1000.0 9.000(N ON 10.2
0.794000 42.68 — 56.00 13.32 [ 1000.0 9.000| N ON 10.2
0.922000 39.77 — 56.00 16.23 [ 1000.0 9.000| N ON 10.2
0.922000 —| 28.32 46.00 17.68 | 1000.0 9.000 | N ON 102
12.134000 43.09 —| 60.00] 16.91| 1060.0 9.000| N ON 10.5
12.134000 -—| 38.32 50.00 11.68 | 1000.0 9.000(N ON 10.5
28.894000 —| 38.48 50.00 11.52| 1000.0 9.000( N ON 10.8
28.894000 40.55 — ] 60.00] 19.45[ 1000.0 9.000| N ON 10.8
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4. Radiated Emission

4.1. Test Equipment

Instrument Manufacturer Type No.  [Serial No. Cal. Date
EMI Test Receiver |R&S ESR7 100573 2017.10.24
Loop Antenna R&S HFH2-72 (100477 2017.11.05
Ultralog Antenna R&S HL562E 100833 2017.02.28
Broad-Band — Horn|p o HF907 102500 2017.11.28
Antenna
Chamber No. 1 EMC Im*6m*6m |/ 2016.08
Temperature/Humidi

HTC-1 / 2017.11.08
ty Meter

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.
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4.2. Test Setup

Below 30MHz Test Setup:

FRP Dome

= GroundPlan B -
Ground Plane Test Receiver ;ﬁ;j%‘
[ — R |
Below 1GHz Test Setup:
e =
FRP Dome T
1mtogm (Antenna Tower)
l Antenna l
e EUT — v i
L ] r
80Tcm "—!— m/10m———————— A E_
(Turntable) ! — [
= GroundPlane ;
1 = E
Test Receiver| 5 'm0 m_
L 1

Above 1GHz Test Setup:

FRP Dome T e =

rmtoqm {Antenna Tower)

l Antenna
[Ae ]| EUT o

> GroundPlane oo Pre-Amplifier
Spectrum Analyzer| 5 oo | ] |Control|e I
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4.3.

4.4.

4.5.

Limit
FCC Part 15 Subpart C Paragraph 15.209

Frequency Distance Level

(MHz) (m) (dBpV/m)

30-88 3 40

88 -216 3 43.5
216 - 960 3 46
Above 960 3 54

Note 1: The lower limit shall apply at the transition frequency.
Note 2: Distance refers to the distance in meters between the measuring instrument
antenna and the closed point of any part of the device or system.

Note 3: E field strength (dBpV/m) = 20 log E field strength (uV/m)
Test Procedure

The EUT was setup according to ANSI C63.4: 2014 and tested according to ANSI
C63.10: 2013 and KDB 558074 for compliance to FCC 47CFR 15.247 requirements.
The EUT is placed on a turn table which is 0.1 meter above ground. The turn table is
rotated 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission

level. This is repeated for both horizontal and vertical polarization of the antenna. In

order to find the maximum emission, all of the interface cables were manipulated
according to ANSI C63.4: 2014 on radiated measurement.

The resolution bandwidth below 1GHz setting on the field strength meter 1s 120 kHz and

above 1GHz 1s IMHz.

The frequency range from 30MHz to 10th harmonic is checked.

Note: When doing emission measurement above 1GHz, the horn antenna will be bended
down a little (as horn antenna has the narrow beamwidth) in order to keeping the
antenna in the “cone of radiation” of EUT. The 3dB beamwidth is 60 degrees for
H-plane and 90 degrees for E-plane.

Uncertainty
The measurement uncertainty above 1G is defined as = 3.9 dB

below 1G 1s defined as + 3.8 dB
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4.6. Test Result

All of the test result shown indicates the worst case, and spectrum analyzer parameters

setting as shown below:

Peak detector: RBW = 1MHz, VBW =3MHz, sweep time = 200ms;
Average detector: RBW = 1MHz, VBW = 10Hz, sweep time = auto.

Measure Level = Reading Level + Cable Loss + Antenna Factor - Preamplifier Gain

9kHz-30MHz
Frequency(MHz) | Reading(dBuV/m) Limit(dBpV/m) | Margin(dB) | Pass/Fail
— — — — Pass
— — — — Pass

Note: The amplitude of spurious emissions which are attenuated by more than 20dB below

the permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBpv) + distance extrapolation factor.

30MHz-1GHz
Polar Frequency Emission Level Limits Margin Detector
HV) (MHz) (dBpV/m) (dBpV/m) (dB) Type
\Y% 73.4539 36.59 40.00 -3.41 QP
A% 110.4215 40.01 43.50 -3.49 QP
\Y% 166.7824 39.67 43.50 -3.83 QP
A% 254.2845 41.98 46.00 -4.02 QP
A% 341.5031 36.10 46.00 -9.9 QP
\Y% 676.8318 40.04 46.00 -5.96 QP
H 77.7086 36.02 40.00 -3.98 QP
H 154.9317 39.71 43.50 -3.79 QP
H 216.4675 37.83 43.50 -5.67 QP
H 338.1848 37.16 46.00 -8.84 QP
H 420.1871 35.64 46.00 -10.36 QP
H 612.1326 38.82 46.00 -7.18 QP
Note: 802.11b mode is the worst mode.
Above 1GHz
802.11b
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBpV/m) (dBpV/m) (dB) Type
Low Channel(2412MHz)
\Y% 1189.678 60.97 74 -13.03 Pk
\Y% 4824 61.13 74 -12.87 Pk
A% 4824 48.01 54 -5.99 Av
\Y% 7236 57.99 74 -16.01 Pk
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\Y 7236 47.06 54 -6.94 Pk
H 1189.678 59.14 74 -14.86 Pk
H 4824 61.98 74 -12.02 Pk
H 4824 47.12 54 -6.88 Av
H 7236 59.83 74 -11.17 Pk
H 7236 45.97 54 -8.03 Av
Mid Channel(2437MIHz)
A% 1189.678 62.98 74 -11.02 Pk
\Y 1637.834 61.39 74 -12.61 Pk
\Y 4874 58.99 74 -15.01 Pk
A% 7311 62.57 74 -11.43 Pk
H 1189.678 60.01 74 -13.99 Pk
H 2099.787 60.88 74 -13.12 Pk
H 4874 61.87 74 -12.13 Pk
H 4874 50.51 54 -3.49 Av
H 7311 64.02 74 -9.98 Pk
High Channel(2462MHz)
\Y 1189.678 59.94 74 -14.06 Pk
A% 2453.938 59.01 74 -14.99 Pk
\Y 4924 61.99 74 -12.01 Pk
\Y 7386 60.57 74 -13.43 Pk
H 1189.678 55.12 74 -18.88 Pk
H 2453.938 65.17 74 -8.83 Pk
H 4924 61.08 74 -12.92 Pk
H 7386 59.73 74 -14.27 Pk
802.11g
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBpV/m) (dBuV/m) (dB) Type
Low Channel(2412MHz)
\Y 1189.678 60.87 74 -13.13 Pk
A% 4824 61.02 74 -12.98 Pk
A% 4824 47.93 54 -6.07 Av
\Y 7236 58.01 74 -15.99 Pk
A% 7236 46.10 54 -7.9 Pk
H 1189.678 59.34 74 -14.66 Pk
H 4824 61.89 74 -12.11 Pk
H 4824 47.88 54 -6.12 Av
H 7236 59.83 74 -11.17 Pk
H 7236 45.79 54 -8.21 Av
Mid Channel(2437MHz)
\Y 1189.678 61.98 74 -12.02 Pk
A% 1637.834 60.93 74 -13.07 Pk
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A% 4874 59.02 74 -14.98 Pk
v 7311 61.57 74 -10.43 Pk
H 1189.678 60.01 74 -13.99 Pk
H 2099.787 60.68 74 -13.32 Pk
H 4874 61.76 74 -12.24 Pk
H 4874 49.51 54 -4.49 Av
H 7311 62.02 74 -11.98 Pk
High Channel(2462MHz)
A% 1189.678 59.94 74 -14.06 Pk
A% 2453.938 59.01 74 -14.99 Pk
v 4924 61.99 74 -12.01 Pk
A% 7386 60.57 74 -13.43 Pk
H 1189.678 55.12 74 -18.88 Pk
H 2453.938 65.17 74 -8.83 Pk
H 4924 61.08 74 -12.92 Pk
H 7386 59.73 74 -14.27 Pk
802.11n(20MHz)
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBpV/m) (dBpV/m) (dB) Type
Low Channel(2412MHz)
A% 1189.678 60.97 74 -13.03 Pk
A% 4824 61.13 74 -12.87 Pk
v 4824 48.01 54 -5.99 Av
A% 7236 57.99 74 -16.01 Pk
A% 7236 47.06 54 -6.94 Pk
H 1189.678 59.14 74 -14.86 Pk
H 4824 61.98 74 -12.02 Pk
H 4824 47.12 54 -6.88 Av
H 7236 59.83 74 -11.17 Pk
H 7236 45.97 54 -8.03 Av
Mid Channel(2437MHz)
v 1189.678 62.98 74 -11.02 Pk
A% 1637.834 61.39 74 -12.61 Pk
v 4874 58.99 74 -15.01 Pk
A% 7311 62.57 74 -11.43 Pk
H 1189.678 60.01 74 -13.99 Pk
H 2099.787 60.88 74 -13.12 Pk
H 4874 61.87 74 -12.13 Pk
H 4874 50.51 54 -3.49 Av
H 7311 64.02 74 -9.98 Pk
High Channel(2462MHz)
v 1189.678 59.97 | 74 | -14.03 Pk
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A% 2453.938 59.21 74 -14.79 Pk
A% 4924 61.67 74 -12.33 Pk
A% 7386 60.75 74 -13.25 Pk
H 1189.678 58.07 74 -15.93 Pk
H 2453.938 64.17 74 -9.83 Pk
H 4924 61.08 74 -12.92 Pk
H 7386 59.38 74 -14.62 Pk
BLE
Polar Frequency Emission Level Limits Margin Detector
HV) (MHz) (dBuV/m) (dBuV/m) (dB) Type
Low Channel(2402MHz)
A% 1189.678 58.97 74 -15.03 Pk
A% 4804 60.03 74 -13.97 Pk
A% 4804 47.51 54 -6.49 Av
A% 7206 58.04 74 -15.96 Pk
A% 7206 47.06 54 -6.94 Pk
H 1189.678 58.54 74 -15.46 Pk
H 4804 60.98 74 -13.02 Pk
H 4804 47.32 54 -6.68 Av
H 7206 59.03 74 -11.97 Pk
H 7206 45.67 54 -8.33 Av
Mid Channel(2440MHz)
A% 1189.678 60.98 74 -13.02 Pk
A% 1637.834 61.36 74 -12.64 Pk
A% 4880 58.91 74 -15.09 Pk
A% 7320 60.75 74 -12.25 Pk
H 1189.678 60.01 74 -13.99 Pk
H 2099.787 59.88 74 -14.12 Pk
H 4880 60.78 74 -13.22 Pk
H 4880 49.51 54 -4.49 Av
H 7320 62.02 74 -11.98 Pk
High Channel(2480MHz)
A% 1189.678 59.99 74 -14.01 Pk
A% 2453.938 59.31 74 -14.69 Pk
A% 4960 60.89 74 -13.11 Pk
A% 7440 59.57 74 -14.43 Pk
H 1189.678 58.97 74 -15.03 Pk
H 2453.938 62.17 74 -11.83 Pk
H 4960 61.14 74 -12.86 Pk
H 7440 59.33 74 -14.67 Pk

Page: 24 of 52




=

Report No.: YZ180129-AFDJ-0001-3

S. 6dB and 99% Bandwidth
S5.1. Test Equipment
Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding Room No. 1 |[EMC Om*4m*3m |/ 2016.08
Temperature/Humidity
HTC-1 / 2017.11.08
Meter
Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.
5.2. Test Setup
OC {} O
Spectrum Analyzer EUT
S5.3. Limit
The minimum 6 dB bandwidth shall be at least 500 kHz.
S5.4. Test Procedure
1. The testing follows FCC KDB Publication No.558074 D01 DTS Meas Guidance v04.
2. The RF output of EUT was connected to the spectrum analyzer by RF cable and
attenuator. The path loss was compensated to the results for each measurement.
3. Set to the maximum power setting and enable the EUT transmit continuously.
4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) =
100 kHz.Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate
measurement, the 6dB bandwidth must be greater than 500 kHz.
5. For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth
(RBW) is set 30 kHz and set the Video bandwidth (VBW) = 100kHz.
6. Measure and record the results in the test report.
5.5. Uncertainty

The measurement uncertainty is defined as + 1.27 dB.
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5.6. Test Result

Test Item

: 6 dB Bandwidth

Test Mode

: Mode 4: Transmit by Bluetooth v4.0 + LE

Channel

Frequency(MHz)

6dB Bandwidth(kHz)

Limit(MHz)

Pass/Fail

00 2402 717.8 0.5 Pass
19 2440 717.8 0.5 Pass
39 2480 717.8 0.5 Pass

Spectum

Channel 00 (2402MHz)

=

Ref Lovel 30.00 dEm

Offset 12,00 d8 & RBW 100 kHz

ALt 35dB SWT 19 ps @ VBW 300 kH:  Moda ~auto FFT
@ 1Pk Max
D3[1) -5.76 dA
. 453.10 kHz
20 g8 M1[1] -1.62 dBm
2.40198260 GHz|
10 dBm-
O ds
N ™,
/ o:
10 dem—p = - S
o ™
20 df £ X
/ \
304 = ~
-50 df
50 d !
CF 2.102 GHz 691 pls Spon 3.0 MHz
| Yype | Ret | Trc | X-value | Y-value | _Function | Function Rasuit |
M1 1 2.4019825 GHZ -1.62 dém
02 M1 1 -364.7 kHz_ -5.94 ¢
D3 M 1 353.1 kHz -5.76 08
- - ey
L I Mensurina...  EREMINAND &0 [T

Daote 3 APR 218 134854

Spectrum

Channel 19 (2440MHz)

4

A 35 d8
@17k Max

SWY

Ref Lovel 20.00 dém  Offsot 12.00 ¢B w RBW 100 kH2
19 ys @ VBW 200 kH2

Mode Auto FFT

20 ge

pafi]

10 dB

™Mi1[1]

-5.78 dB

158.90 kHz

2.51 Bm
2.43998260 CHz

0 da.

0 dEm—y !

~20 d2m

30 da

40 dom—f=

-50 dam

~~~~~ ~m mo~cesemm—o—

-60 damr

CF 2.4 GHz

691 pts

Span 4.0 MHz

Macker
Yype | Ret | Tre |

X-value

Y-valug | Function

Functlon Result i

a1 1
oz M1 1
03 ‘M1 1

2.4399826 GHz
-358.9 kHz
358.9 kHz

-5.91de

|
~2.51 dBm | [
|
-5.78'd8’ |

L JL

Date: 2APR 2018 125248

_[ Measuring...
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Channel 39 (2480MHz)

Specwrum u{,-:
Ref Level 30.00 dBm  Offset 12.00 d56 w RBW 100 kHz
Att 35 B SE 19 ys @ VBW 300 kHz Moda Auto FFT
@175 Max
D3[1])
20 de ~M1{1] -3.98 dBm|
247999470 GHz
10 dBm
° P )
. e
1o 01 2510 s X
, -
vl _‘\
-20 dB = -
9
o AN
30 dB r— —=
sk B %,
30 B = —
-50 da
40 dam
CF 2.47996 GHz 691 pts Span 4.0 MHZz
Marker
Type | Ret | Tre | X-value | Y-value | __Funetion | Function Result |
ML/ [ 1 2.4799347 CHz -3.42 dém |
D2l M1 1 -364.7 kHz -5.88 d8 |
pal M1 1 353.1 kHz -5.89 da |
Y O
L il l Measunng... GO0 LR WO s

Dater 3 APR 2018 135430

Test Item

: 6 dB Bandwidth

Test Mode

: Mode 1: Transmit by 802.11b

Channel

Frequency(MHz) 6dB Bandwidth(MHz) Limit(MHz)

Pass/Fail

01 2412 9.074 0.5 Pass
06 2437 9.031 0.5 Pass
11 2462 9.03 0.5 Pass

Channel 01 (2412MHz)

Specoum I:I%:.l
Ref Level 2000 dém  Offset 12.00 dB = RBW 100 kHz
Alt 35 dB BWT 75.9 ps @ VBW 300 kH:  Mode Autd FFT
f@ 10 Max
n3af1)
20 di M11]
10 48m: -
Ad L LA B
b i oz b LA L) 02
0 dam j; - i "
Y A
. [T |
10 dg PR k“ I
M ~
- —4
\
I
O | \q M Lad
I, 37 A
-a0 d
50 d T
. 4a
|
CF 2.412 GHz 691 pts Span 30.0 MHz
Marker )
_Yype | Ref | Trc | X-value 1 Y-value | _Function | Function Result |
M1 1 2.411479 GHz £8.99 dBm
02 M1 1 -4.038 MHz -6.49 dB
03 M1 1 5.034 WKz -5.72 88 ]
bil ! oA
L )il | Measurng.. @UERSNNND o v |

Dals 9 APR 2018 12 26:0%
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Channel 06 (2437MHz)

o=
Spectrum 7
Ref Level 30,00 dBm  Offset 12.00 d5 w RBW 10D kM2
AL 35 d3  BWT 75.9 us @ VBW 300 xHz Moda suto FFT
(@175 Max
D3[1]) 610 dB
b 5.5140 MHz|
20 de aMi1{1] 9.46 dBm|
10 i e 2.4960010 GHz|
O [
CL 3450 denr 5 o i ¥
od Lo : :
! \
/ L
8 P A
10 dBm ¥ 0 B |
v Y
20 dem L +
o ul Kk
Cad b AW« ';I a S
N T
40 dam
-50 da
40 dam
CF 2.437 GHz 691 pts Span 30.0 MH2
Marker
Type | Ref | Trc| X-value | y-value | __Funetion | Function Result |
M| | 1 2.436001 GHz 345 diém |
D2l M 1 -3.517 MHz -5.75d8 |
pal M1 1 §.514 MHZ -6,10 d3 |
~— —
L | Heasuring...  @UERNNRLD &0 Zusas g
Dater & APR 2018 1223036
Channel 11 (2462MHz)
(=
Specoum lu‘?
Ref Level 20.00 d2m  Offset 12.00 ¢B w RBW 100 kHz2
Al 35 dB SWT 75.9 ys @ VBW C00 kH:  Mode Auto FFT
@ 1Pk Max
Daf1] -5.98 dB
s 5.0960 MHz
0 ogm s1[1] 9.64 dBm
o ll 2.4614790 GHZ|
10 dam
1 IR FARET
L e 02 | AL J- bAh 440
o I A i ok
4 ] :
AN
BUE P-J / \ /T
2 oA R W<k
?-‘ \
20 dam ! -
. W 0 AN N
BN £ = W P Ly
NENY 7
40 d3
50 dam
50 d
CF 2.462 GHz 691 pls Span 30.0 MH2z
Marker
Yype | Ref | Tre | X-value | Y-value | Function | Functlan Result |
141 [ 2 461479 GHz Q.64 dem [ |
D2 My 1 -3.994 MHz -5.63 d3 |
03 M1 1 $.0%6 MHz -5.08 da |
-r m— ]
L il | teasuring... @RAEEEEL) 40 Zaite 4

Date: 9 APR 2018 123151

Test Item

: 6 dB Bandwidth

Test Mode

: Mode 2: Transmit by 802.11g

Channel

Pass/Fail

Frequency(MHz)

6dB Bandwidth(MHz)

Limit(MHz)

01 2412 16.237 0.5 Pass
06 2437 16.281 0.5 Pass
11 2462 16.281 0.5 Pass
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Chann

el 01 (2412MHz)

Spactrum =
Rof Loyl 3000 @Bra  Offsat 12.00 d8 & RAW 100 kH
Att 35d6 BWT 759 ps w VBW 300 kH:  Modo Autg FFT
@17k Vax
GETEY] 5.a4 dp)
" 5,691 MHZ|
20 dInee Mi1[1] 5.22 dBm|
2. 4144750 GHz|
10 dém T
aila L Ot [ e ray o VoL O |
-10 dé
20 diym~ ] .
M R ey r
30 dam
=20 dam
<50 ua
=60 dam
CF 2.412 _‘q‘l"l 091 pts SEII“ 30.0 MHz §
Marker
|_Type | Ret | Trc| X-valua { y-valua | Functlon | Functlon Result ]
T 1 2.414475 GHz | 527 dém
02 M1 1 -10.593 MHz | -5.74 db
o3 M1 1 5,644 WHz -5.34dB -
L J L Heasuring... m u pET

Date S APR MG 1234 14

Chann

el 06 (2437MHz)

Date 8 APR 2018 130502

Channel 11 (2462MHz)

Specoum [“é'
Ref Lnvnl 30.00 d8m  OMfsat 12.00 CB e RBW 100 kM2
ALt 35 9B SWT 75.% s w YBW 300 kH:  Mode auto FFT
@ 1Pk Max
DAl 5.17 dB
- 10.6370 Miiz|
20 dim- “mi1] 5.74 dRm
2.4394750 Giig|
w2 e
o kA w-ﬂ-u\r‘ﬂw’*”]‘ l"*"-‘-‘va-IL-uu' N
-10 d8 -
X Mo
20 dép o 7
AR A th.,,,-_{.*.\,l
30 d8
-50 dBn
&0 diur
CF 2.437 GHz 591 pts Spon 20.0 MHz
Maorkur
Type | Ret | Tre | X-valug ] ¥-valug | Function__| Function Resull |
M1 | 2.439475 GHz 574 dim
02 Mt 1 5.64% MHZ -5.54 dB
0z_M1 1 -10.637 MHz -5.17 a8
il Measuring-. ﬁ Im,,,,,z 4

Dete: 9 APR 2018 1306 20
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Spectrum m‘-.
RatLovel 30.00 dém Offset 12.00 d& = RBW 100 kHz2
At 36 dE ’RWT 750t ow VAW 300 kH:  Mode auto FF1
f@ 17k tax
[FETEY) -5.72 dn|
5.6440 Mz
20 sl 5.73 dfm|
24644750 CH2
10
¥ )
" . T I e """’\“J"\L Aloaal It E
1. oo v L3
-10 o ‘l ‘ l
v .
. |
<0
e,
i p Y . o
~30 dbm 1L —
40 a8
50 diBi
~€0 ‘
CF 2.462 GHx 631 pis Egorl 30.D Miz
Marker 1
Type | Ret | Trc | X-vaolue | Y-value |__Funaion | Function Result ]
1 1 2464475 Gz
Dz w1 1
03 ML 1§ |
I
Neararna.  GRMMANLLD WO m“’_“ £
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Test Item
Test Mode

: 6 dB Bandwidth
: Mode 3: Transmit by 802.11n(20MHz)

Channel Frequency(MHz) 6dB Bandwidth(MHz) Limit(MHz) | Pass/Fail
01 2412 17.322 0.5 Pass
06 2437 17.54 0.5 Pass
11 2462 17.497 0.5 Pass

Spectrum

Channel 01 (2412MHz)

Rof Level 30.00 dém
At 35 CB

Offset 12.00 dB w RBW 100 kHz

BWT

75.9 ps @ VBW 300 kHz

Mode Autd FFT

@ 17% Max

20 o8

D3af1]

10 “2

M1[1]

-5.79 dB
6.2950 MHZ
5,23 dBm)
2.4144750 CHz|

-10 dgs

o dim—tr; 0770 o

24 mthcllouit

A i r-«-'b-u}m sl ]

-20 dam

=

Sannfrig
30 d

o 2
WMl gy,

-40 dam:

-50 dam:

-50 damy

CF 2.412 GHz

691 pls

Span 30.0 MHz

Marker

Type | Ref | Yre |

X-value

¥-value | _Function |

Function Result |

M1 1
02 Ml 1

| b3 w1 1

2.414475 GHz

-11.027 1

6.295 MHz

5.23 dém
-5.98 db
-5.79 dR

—_—r—

8 A

Date & APR 2018 1308:28

Spectrum

Heagunng...

[T Y

Channel 06 (2437MHz)

o -
vamar

=

At 35 d8

SWT

Ref Level 30.00 dém  Offset 12.00 db w RBW 100 kh:
75.9 us @ VBW 200 kHz

Moda suto FFT

(@ 17% Max

[FETEY

mMi[1]

=5.96 dB
6.2520 MHz
5.50 dBm
4394750 GHz|

8]

Dl Prasrdiry r“‘,,,\LJ__JLﬂ i
1]

W atatan

50 dam

-60 dam

CF 2.437 GH«

691 pts

Span 30.0 MHz

Marker
Type | Ref | Tre |

X-value

y-value |

Function Result |

M1 LI |

D2
03

M1
i1

‘,
1

2 430475 GHz
-11 288 MHz
£.252 MHz

§.50 deém |

-5.95 d8
-5.96 d8

Function |
|
|
[

— -
J Measunng...

i Euean i A0 ey

Dater 6 APR 2018 131031
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Channel 11 (2462MHz)
Spectrum

['u?-’
7
Ref Lovel 30.00 d2m  Offsotl 12.00 ¢6 @ RBW 10D kkz

Al 35d8  SWT 759 us @ VBW 300 kHa
(@104 Max

Mode auto FFT

D3[1} -5.98 d&
o 6.2520 MHz|
20 g8 M1[1] 581 dBm|
o 24619750 GHz|
10 diém

£ 01 -0.190 ,_'?,'.. Moo 'l .Jw.ﬂﬂ--»- 'R“"""‘“'ﬂ. ,"““‘“"*"-L .|JJJK.,,fL

. LT

-10 d8m = W

A Ay
-20 dam = ——
IETYELE o R
30d

fnnfiug,

40 da

CF 2.462 GHz
Marker

Yype | Ref | Tre | X-valug |
1

691 pis

Spoan 30.0 MHz

Ml 1
0z Ml 1
03| M1 1

Functlan Result |
2 464478 GHz s.epdem !
-11.245 MHz =572 d3

6 252 MHz -5.98 da

Y-value |  Fuaction |
1
|
[

Fat

rﬁnai“ﬂnu-r- mﬁ waset

Date- S APR 2018 1218 21

Test Item
Test Mode

: 99% Occupied Bandwidth

: Mode 1: Transmit by 802.11b

Channel Frequency(MHz)
01 2412
06 2437
11 2462

99% Occupied Bandwidth (MHz)
12.156
12.120
12.192

Channel 01 (2412MHz)
Spectrum

Ref Level 30.00 ggm Offset 12,00 d2 w RBW
Att 3598 SWT
[@ 1Pi pax

o
Vv
100 kH2
56.8 ps @ VBW 300 kH:

Modg Ay) FFT

Mif1] 4.87 dBm)|

2.4134760 GHz
12.156295224 MHZ

Ioe Bw
e
10 d&m-

W | |
P | WU

e
o dém 1LE

h E

A A
- N 1 /M
-0 d 7 9 W |
g \
20 da be- T T
74 A N
20 s | X 4

Ay |
WYAr

)
ety
-40 d2m

-50 dBm-

£0 dam:

- il S E— L 1 S S
CF 2.412 GHz 691 pts Span 25.0 MHz

Y e

L il tnacunng.. EEAAIIALY B

4 [T
Dote & APR 2018 132143
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Channel 06 (2437MHz)

Ref Level 30,00 dBm  Offset 12.00 d5 w RBW 10D kM2

ALt 3543 SWT $6.8 ys @ VBW 300 xHz
|@ 17 Max

Moda suto FFT

M1[ 1] 1.29 dBen|
24369980 GHZz|
20 darr Ocr B 12.120115774 MHz|

7

o

ENURY PRUERY
L,

/ e | i

T

-
-10 der A [

7 W TR
LE I
4

P 1/

'30: I
\Wat g
42 dem

N
A, J!‘ ; Ly

" Y

£

-50 dar

-50 dam:

691 pts.
i 1 J Mrasunng... QU000 6

Dater G APR 2018 122343

Span 25.0 MHz _

wane 7

Channel 11 (2462MHz)
Specuum i [ugr‘

Rot Laval 20.00 d8m  Offsat 12.00 d8 w RBW 100 kHz

Att 35 d8 BWT £6.8 y5 @ VBW 300 kH2
@ 1Pk Max

Moda Autn FFT

M) 28.12 dBny
24495000 GHz
20 dB OcC Bw 12192474074 MH2

NYXEAEZYpRURES

Lu'“ﬂ“[
-10 dem | ,.( \ ’L\

CF 2.462 GHz 691 pts
™

L il | Heasuring... &.m Wa

Qale GAPR 2012 1324 22

8pan 25.0 MHz

y
EEXET

Test Item : 99% Occupied Bandwidth
Test Mode : Mode 2: Transmit by 802.11g

Channel Frequency(MHz) | 99% Occupied Bandwidth (MHz)
01 2412 16.462

06 2437 16.462
11 2462 16.425
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Channel 01 (2412MHz)

Spectrum [%"

RefLeval 3000 dém  OMsat 12.00 0f w RBW 100 kHz
Ate 3508 BWT  56.0ps = VBW 300 kH:  Mode Autd FFT
@ 19k Max

M) 5.7 dBm
24144600 GHZ
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I O TP T ] o
- 7

-10 dpm ¥ 1 1
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A e Ty,
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L J
Date 9 APR 2018 1325 23

Channel 06 (2437MHz)

Spectrum
Ref Lavel 30.00 ¢Bm Offsat 1200 db & RBW 100 kiHz
Al 35d3  SWI 56,8 ps & VBW 300 kMI  Mode Aulg FFT
@ 15k Max
Mi[1] 5.87 tRm]
2.4319710 GH]
20 der Occ B 16461649783 MHz
10 dB: !
p oy | i,
o db ks P PP ﬂ;n-m -u.,»"-“.l‘-‘" s "1‘ | ad ‘»"“‘JL«rrvw-‘_.A das o
-10 gBe 4 L
o M,
A A
20 &by —
AR T
J\ﬁlu\} Ly
-30 gbr
-40 dir
~30 di
-60 oBi
CF 2.337 CHz u_sll pts Span 25.0 MH2
|8 3 H | measuring.. E u s

Date: 9 APR 2018 1226.20

Channel 11 (2462MHz)
Spectrum @

Rul Lovul 30.00 d@m  Offset 1200 d5 w RBW 100 kH:
AL 3508 SWT 56.8 us @ VBW 300 kHz  Mode Autn FFT
1Pk Max

I I

20 di . - yee B 16

1048 T i

i ot et

i | oy o
Logadrs dast U"{"bﬂ. Rntad we

¢ R
i l
o | Y

-20 di - +
v
S "t.x-;\,
<30 dBm

~40 B

~50 dan

50 - - - —

CF 2.462 GHz 691 pty Span 25.0 Miz

N Measuring... ﬁ a [y

Data B APR 2018 122732
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Test Item : 99% Occupied Bandwidth

Test Mode : Mode 3: Transmit by 802.11n(20MHz)

Channel Frequency(MHz) | 99% Occupied Bandwidth (MHz)
01 2412 17.619
06 2437 17.692

11 2462 17.656

Channel 01 (2412MHz)

Spectrum t‘%‘
Ret Level 30.00 dBm  Offset 12.00 48 w RBW 100 kM2
Al 35 0B SWT 568 ps @ VBW 300 kHz _ Modoe Auto FFT
(@ 10¢ niax
M1[1] 5.23 dBm
2.4191960 GHz
20 dem Yoo B L7.619302 185 MHz
10 g8 -
) ' 1
0 g8 s I ._;L-u-' A rllna Hoflmnn tan ot ni h s
o P o g o ] e Ty 5
T
-10d ! .
T (%
M L,
N,
20 dBmd \n“u
J.J],’uiﬂ nd J
-30 d8 T
-40 dBm T
-50 d8
50 dBm -
(CF 2,412 GHz o 691 pts - ) Span 25,0 MHZ |
— ™ N noan
[ n T ool .
Dote 8 APR 2018 1372039
Channel 06 (2437MHz)
—
Spectorum Ilué'-’
Ret Lovol 20.00 dBm  Offsot 12.00 G5 = RBW 100 kHZ
Att 3508 SWT 568 ys @ VBW 300 kM2 Modn Auto FET
@177 tax
SITEY] 5.79 dBm|
2.4319710 GHz
20 dby Occ By 12.691751085 MHz
10 dé T
S T Sy P N R |
ver g de bl L)
dBm r i - sty
10 dam o l—L
B "IJ L
e b -
ey
-30 dan
-40 dbr
-50 dai
50 43
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Specurum
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6. Peak Output Power

6.1. Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Power Meter R&S NRP2 104761 2017.10.24
Shielding Room No. 1 |[EMC Om*4m*3m |/ 2016.08
Temperature/Humidity

HTC-1 / 2017.11.08
Meter

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

6.2. Test Setup

Power Meter EUT

6.3. Limit

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output
power is30dBm. If transmitting antenna of directional gain greater than 6dBi is used,
the peak output power rom the intentional radiator shall be reduced below the above
stated value by the amount in dB that he directional gain of the antenna exceeds 6 dBi.
In case of point-to-point operation, the limit has to e reduced by 1dB for every 3dB that

the directional gain of the antenna exceeds 6dBi.
6.4. Test Procedure

1. The testing follows FCC KDB No. 558074 D01 DTS Meas Guidance v04.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Measure the conducted output power and record the results in the test report.
6.5. Uncertainty

The measurement uncertainty above 1G is defined as + 1.27 dB.
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6.6. Test Result

Test Item : Peak Output Power
Test Mode : Mode 4: Transmit by Bluetooth v4.0 + LE
Channel Frequency(MHz) Peak Output Power(dBm) ) Max Pass/Fail
Limit(dBm)
00 2402 -0.81 30 Pass
19 2440 -1.48 30 Pass
39 2480 -2.56 30 Pass
Test Item : Peak Output Power
Test Mode : Mode 1: Transmit by 802.11b
Channel Frequency(MHz) | Peak Output Power(dBm) . Max Pass/Fail
Limit(dBm)
01 2412 21.10 30 Pass
06 2437 21.35 30 Pass
11 2462 21.72 30 Pass
Test Item : Peak Output Power
Test Mode : Mode 2: Transmit by 802.11g
Channel Frequency(MHz) Peak Output Power(dBm) ) Max Pass/Fail
Limit(dBm)
01 2412 23.72 30 Pass
06 2437 24.03 30 Pass
11 2462 24.26 30 Pass
Test Item : Peak Output Power
Test Mode : Mode 3: Transmit by 802.11n(20MHz)
Channel Frequency(MHz) Peak Output Power(dBm) ) Max Pass/Fail
Limit(dBm)
01 2412 23.86 30 Pass
06 2437 24.32 30 Pass
11 2462 24.53 30 Pass
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7. Power Spectral Density

7.1. Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding Room No. 1 |[EMC Om*4m*3m |/ 2016.08
Temperature/Humidity

HTC-1 / 2017.11.08
Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

7.2.

7.3.

7.4.

7.5.

Test Setup

Spectrum Analyzer EUT

Limit

The peak power spectral density shall not be greater than 8dBm in any 3kHz band at

any time intervalof continuous transmission.

Test Procedure
1. The testing follows Measurement Procedure 10.2 Method PKPSD of FCC KDB

Publication No. 558074 D01 DTS Meas Guidance v04.

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

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3
kHz. Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set
the span to 1.5 times DTS Channel Bandwidth. (6dB BW)

5. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to
fully stabilize. Use the peak marker function to determine the maximum power level.

6. Measure and record the results in the test report.

7. The Measured power density (dBm)/ 100kHz is a reference level and used as 20dBc

down limit line for Conducted Band Edges and Conducted Spurious Emission.
Uncertainty

The measurement uncertainty is defined as + 1 kHz
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7.6. Test Result

Test Item : Power Spectral Density

Test Mode

: Mode 4: Transmit by Bluetooth v4.0 + LE

Channel Frequency(MHz)

(dBm)

Power Spectral Density

Max

Limit(dBm/3kHz)

Pass/Fail

00 2402 -15.11

8 Pass
19 2440 -15.88 8 Pass
39 2480 -16.88 8 Pass
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Spectrum

Channel 39 (2480MHz)

=

At

1.3 1y @ VBW

10 kHz

Ref Level 10,00 dBm  Offset 12.00 d5 w RBW 3 IH:
15 33 SWT

Moda Auto FFT

|@ 175 Max

M)

-16.98 dBm|
247997110 GHz,

il

i
i

'II'.I?I U-'_\‘
o

T

-0 dBnr

=70 dar

nul

r,_,y.l'w—-}
ATt ™

80 dam

ki,
M oSt gad n

"CF 2,30 GHz

691 pts

Sporn 5.0 MHz_

—
L

Dater 3 APR 2013 14 21 4%

J Mrasuning...

S

franeTs

y 3

Test Item

: Power Spectral Density

Test Mode

: Mode 1: Transmit by 802.11b

Power Spectral Density

Max

Channel Frequency(MHz) (dBm) Limit(dBm/3kHz) Pass/Fail
01 2412 -2.79 8 Pass
06 2437 -2.41 8 Pass
11 2462 -2.38 8 Pass
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Report No.: YZ180129-AFDJ-0001-3

Channel 06 (2437MTz)
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Test Item : Power Spectral Density

Test Mode : Mode 2: Transmit by 802.11g

Power Spectral Density Max

Channel | Frequency(MHz) (dBm) Limit(dBm/3kHz)

Pass/Fail

01 2412 -6.34 8

Pass
06 2437 -5.69 8 Pass
11 2462 -5.85 8 Pass
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Report No.: YZ180129-AFDJ-0001-3

Test Item

: Power Spectral Density

Test Mode

: Mode 3: Transmit by 802.11n(20MHz)

Power Spectral Density Max

Channel Frequency(MHz) (dBm) Limit(dBm/3kHz) Pass/Fail
01 2412 -6.68 8 Pass
06 2437 -5.85 8 Pass
11 2462 -5.88 8 Pass
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Report No.: YZ180129-AFDJ-0001-3

8. Conducted Band Edges and Spurious Emission

8.1. Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding Room No. 1 |[EMC Om*4m*3m |/ 2016.08
Temperature/Humidity

HTC-1 / 2017.11.08
Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

8.2.

8.3.

8.4.

Test Setup
o L1 O
—a W - -
Spectrum Analyzer EUT
Limit

All harmonics/spurious must be at least 20 dB down from the highest emission level

within the authorized band.

Test Procedure
1. The testing follows FCC KDB Publication No.558074 D01 DTS Meas Guidance v04.

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

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Set RBW = 100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured
in any 100kHz bandwidth outside of the authorized frequency band shall be attenuated
by at least 20 dB relative to the maximum in-band peak PSD level in 100 kHz when
maximum peak conducted output power procedure is used. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time
interval, the attenuation required under this paragraph shall be 30 dB instead of 20 dB
per 15.247(d).

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the

operating frequency band.

8.5. Uncertainty

The measurement uncertainty is defined as + 1.27 dB
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8.6. Test Result

Test Item : Conducted Band Edges

Test Mode : Mode 4: Transmit by Bluetooth v4.0 + LE
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Spectrum [§

Ref Lovel 22.00 ¢Bm  Offset 12,00 08 & RBW 100 kHz

jor ALL 20de  swWY 75.9 ps @ VBW 300 kHz  Mode Auta FFT
[@ 175 Max
D2{1) 61.14 dp)
12.4602 MHz
. Mi[1] 5.08 dBm
10 dBirr 2.aj 9600 GHz
i
{ l1
10 dim f "
0L -14.120 dBr r T
<20 d2m
l‘!, V
-30 d3m | \|
H l
30 dB | |
[ ]
.50 dBm ¥ L
J .
s b "
’E‘Eﬁ‘é"‘“‘ s NP S R LS N TSR Lo P S i1y
-70 d8m
Start 2.375 GHz 691 pts Stop 2.405 GHz
L il J Measuring... =ma oe mumml' i

Date: S APR 2018 121258

Channel 39 (2480MHz)

Spectrum %‘
Reftovol 22.G60 dBm  Offsot 12.00 @8 w RBW 100 kRz
o Al 20dB SWT  75.9 ps w VBW 300 #Hz  Modo Auto FRT
@155 Max
Mi[1] 1.81 dBm
2.17997 10 GHz|
. M2[1) -55.87 dBm
10 o8 i 2.4835000 GHz|
r‘:r
e |
S 1
I\
[ 3
<10 dBm ; .
D1 -|l.' 220 dBmr
-20 dam j IL
-30 df T
[
d
30 d 7 T
/ Y
50 de
P X m
A X
%’d i A A A g ek | A A P AT A AR ot Sl i ]
-70 dam
Start 2.475 GHz 691 pts Stop 2.505 GHz
—_ -r —
J’ Measuning... W
8 H

w7
Date: 9 APR 2018 1214 37

Page: 46 of 52



Report No.: YZ180129-AFDJ-0001-3

Test Item

: Spurious Emission

Test Mode

: Mode 4: Transmit by Bluctooth v4.0 +

LE
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Spectrum
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Test Item

: Conducted Band Edges

Test Mode

: Mode 2: Transmit by 802.11g
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Test Item : Spurious Emission

Test Mode : Mode 2: Transmit by 802.11g
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Test Item : Conducted Band Edges
Test Mode : Mode 3: Transmit by 802.11n(20MHz)
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Channel 11 (2462MHz)
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9. Antenna requirement

9.1.

9.2.

The requirement
According to section 15.203, an intentional radiator shall be designed to ensure that no

antenna other than the furnished by the responsible party shall be used with the device.
Antenna construction
Device is equipped with permanent attached antenna, which isn’t displaced by other

antenna. The max antenna gain of EUT is 2dBi. Therefore, the equipment complies with

the antenna requirement of section 15.203.
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