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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:/Avww.yztcic.com/

If you have any comments, Please don’t hesitate to contact us.
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1.1.

General Information

EUT Description

Product Name

iPal

Brand Name

AvatarMind

Model No.

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

EUT Voltage

+24V, 3.75A

Frequency Range

For 2.4GHz Band
802.11b/g/m(20MHz): 2412~2462MHz
For 5.0GHz Band
802.11a/n/ac(20MHZz):
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/m(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

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

Bluetooth v4.0 + LE: GFSK

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

802.11b: 1/2/5.5/11 Mbps

Data Rate

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

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

Bluetooth v4.0 + LE: GFSK

Channel Control

Auto

Antenna Delivery

Tx +Rx

Antenna Type

Integral antenna
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Peak Antenna Gain 2dBi
Components
Adapter Brand Name: Channel Well Technology

Model: 2AAL090m
Input: 100-240V~1.5A 50/60Hz
Output: 24V, 3.75A
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Bluetooth Working Frequency of Each Channel:

Channel Frequency Channel | Frequency | Channel | Frequency | Channel | Frequency
00 2402 MHz 01 2403 MHz 02 2404 MHz 03 2405 MHz
04 2406 MHz 05 2407 MHz 06 2408 MHz 07 2409 MHz
08 2410 MHz 09 2411 MHz 10 2412 MHz 11 2413 MHz
12 2414 MHz 13 2415 MHz 14 2416 MHz 15 2417 MHz
16 2418 MHz 17 2415 MHz 18 2420 MHz 19 2421 MHz
20 2422 MHz 21 2423 MHz 22 2424 MHz 23 2425 MHz
24 2426 MHz 25 2427 MHz 26 2428 MHz 27 2429 MHz
28 2430 MHz 29 2431 MHz 30 2432 MHz 31 2433 MHz
32 2434 MHz 33 2435 MHz 34 2436 MHz 35 2437 MHz
36 2438 MHz 37 2439 MHz 38 2440 MHz 39 2441 MHz
40 2442 MHz 41 2443 MHz 42 2444 MHz 43 2445 MHz
44 2446 MHz 45 2447 MHz 46 2448 MHz 47 2449 MHz
48 2450 MHz 49 2451 MHz 50 2452 MHz 51 2453 MHz
52 2454 MHz 53 2455 MHz 54 2456 MHz 55 2457 MHz
56 2458 MHz 57 2459 MHz 58 2460 MHz 59 2461 MHz
60 2462 MHz 61 2463 MHz 62 2464 MHz 63 2465 MHz
64 2466 MHz 65 2467 MHz 66 2468 MHz 67 2469 MHz
68 2470 MHz 69 2471 MHz 70 2472 MHz 71 2473 MHz
72 2474 MHz 73 2475 MHz 74 2476 MHz 75 2477 MHz
76 2478 MHz 77 2479 MHz 78 2480 MHz N/A N/A
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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 Bluetooth v3.0 + EDR(DH1)
Mode 2: Transmit by Bluetooth v3.0 + EDR(DH3)
Mode 3: Transmit by Bluetooth v3.0 + EDR(DHS)

Note:

I. 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«

Aw

EUTe Spectrum
Araiyzere

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 Retup the EUT and simulators as shown on above.

Tum on the power of equipment.

Execute some commands on the PC provided by applicant.

S W

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

Conducted Emission FCC CFR Title 47 Part 15 Subpart C: 2017|Yes No

Section 15.207
RSS Gen Issue 4

Radiated Emission FCC CFR Title 47 Part 15 Subpart C: 2017|Yes No
Section 15.209
RSS Gen Issue 4

20dB Bandwidth FCC CFR Title 47 Part 15 Subpart C: 2017 |Yes No
Section 15.247(a)(1)
RSS 247 Issue 2

99% Bandwidth RSS 247 Issue 2 Yes No
Carrier Frequency FCC CFR Title 47 Part 15 Subpart C: 2017  |Yes No
Separation Section 15.247(a)(1)

RSS 247 Issue 2
Number of Hopping FCC CFR Title 47 Part 15 Subpart C: 2017  |Yes No
Frequencies Section 15.247(a)(1)(iii)

RSS 247 Issue 2
Time of Occupancy FCC CFR Title 47 Part 15 Subpart C: 2017  |Yes No
(Dwell Time) Section 15.247(a)(1)(iii)

RSS 247 Issue 2
Peak Output Power FCC CFR Title 47 Part 15 Subpart C: 2017  |Yes No

Section 15.247(b)(1)
RSS 247 Issue 2

Band-edge Compliance of|[FCC CFR Title 47 Part 15 Subpart C: 2017 [Yes No
RF Conducted Emissions [Section 15.215(c), 15.247(d)
RSS 247 Issue 2

Spurious RF Conducted [FCC CFR Title 47 Part 15 Subpart C: 2017 | Yes No
Emissions 15.247(d)
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 RoomNo. 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

Vs typical spacing

/ \
’,‘Cumem probe

Connedor lieghl Dam Temmination
o1 |
P — AE
AMN
iSN |

Bondcd w l'.unzurml qround
reference plane
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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
0.15MHz 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 chm /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 1 Phase: L

é;
<
'§ "
3 &
300 1M 26 M 4M 5M & 8 10M 20M  E0M
_FrequencyinHz
Frequency | QuasiPeak | CAve | Limit | Margin | Meas. | Bandwidth | Line | Fifter | Comr.
(MHz) (d8} 1 V) | rage | (dBi1 (dB) | Time (kHz) (dB)
ldvf)i! | (ms)
0.182000 —| 4047 5439] 13.93| 1000.0 9.000| L1 ON 10,1
0.186000 42.66 — 64.21 21.55] 1000. 9.000]11 ON 101
0310000 —1 31.14 49.97 18.83] 1000.0 5.000] L1 ON 10.1
0310000 37.01 — 59.97 2297| 1000.0 8.000 (11 ON 10.1
0.858000 —| 2975| 4600 16.25] 1000.0 9.000 | L1 ON 10.2
0.858000 4483 —| 5600 11.17] 10000 9.000 11 ON 102
0.91800¢ —| 30.68 46.00 15.32| 1000.0 9.000 | L1 ON 10.2
0.92200 45.84 — 56.00 10.16] 1000.0 9.000] L1 ON 10.2
2.23000 35.89 — 56. 20.t11] 1000.0 5.000| 11 ON 10.2
2,2300¢ —| 2187 4. 18.03| 10000 9,000 L1 ON 10.2
12.234( 33.56 — 6 20.44] 1000.0 9.000 | L1 ON 10.5
12.246 —| 33.85 5 16.15| 1000.0 9.000] L1 ON 10.5
Test Mode: Mode 1 Phase: N
120 T
100 T
- 80 T
B T ¥
% 0 _:*—“—u-__,____‘_ : TabeA 6.1 _Disturty o¢ oflage on L B GF
? L g + 4 lable T isturbance Vot dn Mains_Ciass B Al
2 wt t * te $ L
i * - : '
204
L
0 . t —t——t—— : + ——t———— - |
150k 300 <00 500 800 M 2M M 4AM SM 6 8 1M 20M  20M

Frequency in Hz

Frequency | QuasiPeak | CAve | Limit | Margin | Meas. | Bandwidth | Line | Fifter | Com.
(MHz) (dB} 1 V) | rage | (dBj I V| (dB) | Time {kHz) (dB)
{dB; | (ms)
V)

0.186000 —1 3932 5421 14.89| 1000.0 30001 N ON 10,1
0.186000 44.10 — 64.21 20.11| 1000.0 S.000 (N ON 10.1
0.306000 —| 34.76 50.08 1532 1000.0 9.000| N ON 10.1
0.306000 42.79 —| 60.08[ 17.29] 1000.0 9.000| N ON 104
0.794000 ~| 2839 4600 17.61| 1000.0 9.000 [ N ON 10,2
0.794000, 42,68 = 56.00 13321 10000 9.000 | N ON 10,2
0522000 39.77 — 56.00 16.23| 1000.0 9.000|N ON 10.2
0.922000 —| 28.32 46.00 17.68} 1000.0 S.000| N ON 10.2
12.134000 43.08 — 60.00 16.91| 1000.0 3.000|N ON 10.5
12134000 —1 38.32] 50. 11.68] 1000.0 9.000| N ON 10.5
28.694000 —| 38.48] 50.0 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 HILS62E 100833 2017.02.28
Broad-Band  Hom|p o HF907 102500 2017.11.28
Antenna
Chamber No. 1 EMC 9m*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

3m/10m »

Socmn
{Turntable)

= GroundPlane —

Test Receiver B e
= 1

Below 1GHz Test Setup:

I - |

FRP Dome T

Imtogm {Antenna Tower)
l Antenna

I'm_ EUT —F 1:— v

T (- -
80cem h———————,— mjiom—— h ‘
{Turntable) -

s GroundPlane

i =
Test Receiver = m_‘

I |

Above 1GHz Test Setup:

FRPDome T
Imtogm (Antenna Tower)
I__l_ EUT i Antenna
AE st
L ) D:T
80em "“—"‘—‘—i—‘ am —
(Turntable) | ANAAANNAANANANA . =F .

=  GroundPlane = ooo Pre-Amplifier

Spectrum Analyzer| - OO l I@ntrolleﬂ'—'
SXANN |
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4.3. Limit

4.4.

4.5.

FCC Part 15 Subpart C Paragraph 15.209
Frequency Distance Level
(MHz) (m) (dBpV/m)
30-388 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 (LV/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 meteris 120 kHz and

above 1GHz is 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 is 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 = 1IMHz, VBW = 10Hz, sweep time = auto.

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

9kHz-30MHz
Frequency(MHz) | Reading(dBpV/m) Limit(dBpuV/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
(H/V) (MHz) (dBpV/m) (dBpV/m) (dB) Type
A% 724538 36.58 40.00 -3.42 QP
A% 1114316 39.01 43.50 -4.49 QP
\ 167.0894 39.57 43.50 -3.93 QP
% 255.2815 41.98 46.00 -4.02 QP
v 340.9031 37.10 46.00 -8.9 QP
A% 676.9398 39.04 46.00 -6.96 QP
H 77.7086 35.92 40.00 -4.08 QP
H 153.9347 39.67 43.50 -3.83 QP
H 216.1673 37.73 43.50 -5.77 QP
H 337.8845 37.26 46.00 -8.74 QP
H 420.1071 35.53 46.00 -10.47 QP
H 612.0326 38.82 46.00 -7.18 QP
Note: DH1 mode is the worst mode.
Above 1GHz
DH1
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBuV/m) (dBpV/m) (dB) Type
Low Channel(2402MHz)
4 1189.678 59.97 74 -14.03 Pk
A% 4804 60.93 74 -13.07 Pk
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\ 4804 47.15 54 -6.85 Av
% 7206 58.84 74 -15.16 Pk
Y 7206 46.96 54 -7.04 Pk
H 1189.678 58.74 74 -15.26 Pk
H 4804 60.98 74 -13.02 Pk
H 4804 47.32 54 -6.68 Av
H 7206 60.03 74 -13.97 Pk
H 7206 45.77 54 -8.23 Av
Mid Channel(2440MHz)
\ 1189.678 61.08 74 -12.92 Pk
A% 1637.834 60.36 74 -13.64 Pk
Y 4880 59.01 74 -14.99 Pk
A% 7320 60.57 74 -12.43 Pk
H 1189.678 60.11 74 -13.89 Pk
H 2099.787 59.83 74 -14.17 Pk
H 4880 60.87 74 -13.13 Pk
H 4880 49.67 54 -4.33 Av
H 7320 62.13 74 -11.87 Pk
High Channel(2480MHz)
A% 1189.678 60.10 74 -13.90 Pk
A% 2453.938 59.71 74 -14.29 Pk
\ 4960 61.14 74 -13.86 Pk
N 7440 60.77 74 -13.23 Pk
H 1189.678 58.99 74 -15.01 Pk
H 2453938 61.67 74 -12.33 Pk
H 4960 61.44 74 -12.56 Pk
H 7440 59.92 74 -14.08 Pk
DH3
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBpV/m) (dBpV/m) (dB) Type
Low Channel(2402MHz)
AY 1185.678 58.97 74 -13.03 Pk
A% 4804 60.73 74 -13.27 Pk
4 4804 47.05 54 -6.95 Av
\ 7206 58.64 74 -15.36 Pk
A% 7206 46.72 54 -7.28 Pk
H 1189.678 58.41 74 -15.59 Pk
H 4804 60.80 74 -13.20 Pk
H 4804 47.49 54 -6.51 Av
H 7206 59.03 74 -14.97 Pk
H 7206 45.07 54 -8.93 Av
Mid Channel(2440MHz)
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\ 1189.678 60.07 74 -13.93 Pk
Vv 1637.834 60.16 74 -13.84 Pk
Y 4880 58.91 74 -15.09 Pk
Vv 7320 60.42 74 -12.58 Pk
H 1189.678 60.01 74 -13.99 Pk
H 2099.787 59.04 74 -14.96 Pk
H 4880 60.27 74 -13.73 Pk
H 4880 48.67 54 -5.33 Av
H 7320 61.03 74 -12.97 Pk
High Channel(2480MHz)
Vv 1189.678 60.10 74 -13.90 Pk
Y 2453.938 59.63 74 -14.37 Pk
Vv 4960 60.14 74 -14.86 Pk
Vv 7440 60.51 74 -13.49 Pk
H 1189.678 59.09 74 -14.91 Pk
H 2453.938 60.67 74 -13.33 Pk
H 4960 61.74 74 -12.26 Pk
H 7440 58.92 74 -13.08 Pk
DHS5
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBpV/m) (dBpV/m) (dB) Type
Low Channel(2402MHz)
% 1189.678 59.07 74 -14.93 Pk
Vv 4804 60.73 74 -13.27 Pk
Y 4804 47.35 54 -6.65 Av
A\ 7206 58.48 74 -15.52 Pk
Vv 7206 47.06 54 -6.94 Pk
H 1189.678 58.44 74 -15.56 Pk
H 4804 60.18 74 -13.82 Pk
H 4804 47.02 54 -6.98 Av
H 7206 59.03 74 -14.97 Pk
H 7206 45.67 54 -8.33 Av
Mid Channel(2440MHz)
Vv 1189.678 60.01 74 -13.99 Pk
A\ 1637.834 59.76 74 -14.24 Pk
Vv 4880 59.01 74 -14.99 Pk
Vv 7320 60.55 74 -12.45 Pk
H 1189.678 60.21 74 -13.79 Pk
H 2099.787 59.73 74 -14.27 Pk
H 4880 60.57 74 -13.43 Pk
H 4880 48.67 54 -5.33 Av
H 7320 61.14 74 -12.86 Pk
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High Channel(2480MHz)
Vv 1189.678 60.07 74 -13.93 Pk
Y 2453.938 58.91 74 -15.09 Pk
Vv 4960 61.04 74 -13.96 Pk
Vv 7440 60.41 74 -13.59 Pk
H 1189.678 59.01 74 -14.99 Pk
H 2453.938 60.68 74 -13.32 Pk
H 4960 61.11 74 -12.89 Pk
H 7440 59.29 74 -14.71 Pk
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S.  20dB Bandwidth

5.1 Test Equipment

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

Temperature/Humidity
Meter

HTC-1 / 2017.11.08

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable
to the national or international standards.

5.2 Test Setup

Spectrum Anafyzer EuT

5.3 Limit

® For frequency hoppmg systems operating in 2400-2483.5 MHz band, no
limitation.

® For frequency hopping systems operating in 902-928 MHz band, the maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

® For frequency hopping systems operating in 5725-5850 MHz band, the maximum
20 dB bandwidth of the hopping channel is 1MHz.

5.4 Test Procedure

According to ANSI C63.10: 2013.

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20dB bandwidth, centered on a hopping channel
RBW 1% ofthe 20dB bandwidth

VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

The EUT should be transmitting at its maximum data rate. Allow the trace to
stabilize.

Use the marker-to-peak function to set the marker to the peak of the emission. Use the
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marker-delta function to measure 20 dB down one side of the emission. Reset the
marker-delta function, and move the marker to the other side of the emission, until it is
(as close as possible to) even with the reference marker level. The marker-delta reading
at this point is the 20 dB bandwidth of the emission. If this value varies with different
modes of operation (e.g., data rate, modulation format, etc.), repeat this test for each

variation.

5.5 Uncertainty

The measurement uncertainty is defined as + 1kHz.

5.6 Test Result

Test Item : 20 dB Bandwidth

Test Mode : Mode 1: Transmit by Bluetooth v3.0 + EDR(DH1)

Channel Frequency(MHz) 20dB Bandwidth(kHz) 99% Bandwidth(kHz)
00 2402 1154.8 1082.3
39 2441 1154.8 10924
78 2480 1154.8 1099.3

Channel 00 2402MHz)

—
Specrum [av?
Ref Lovo! 22,00 dBm  Offset 12,0046 = RBW 30 kM2
p> AL 2008 BWI £3.1 p= s VAW 300 kilz  ™Modd AUt FFT
(@ 1Pk Max
D31] 10,01 dg|
45,70 kHz|
10 dEmr Mi[1] 1.35 dim|
M1 2,402 11000 CHe|
45 X
0 JdBmr T + 8
Favas 3
-10 d8m —~T : et =
N R W i ] N
BT 11 -18.E5 0 = =
s 29
-30 dim—— / > T
7o |
<40 a8 / e
NN e T
-50 d8m
-60 dBm
-70 d8m
Cr 2.4D2 GHz 691 pls Span 2.0 MHz
Marker I
Type | Ref | Tre | X-value i Y-value | Funalon | Function Result |
M1 1 2.40211 GHz 1.35 dBm
o2 il ok 19928
DI, M1 1 428 7 k2 -19.9] da
- \ -} Rt
T T S =

Oate 9.APR 2018 0B 23.32
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Ch
Specrom

annel 39 (2441MHz)
=

Ref Level 22,00 d3m  Offscl 12.00 6 = RBW 30 WMz
i ALL 20 0B BWT 62,1 us @ VBW 300kH2 Mode Auto FFT

@ 17k Max

ETEY] “10.72 a8
445,790 KMz

Mif1] 1.52 fdBan
M1 24111290 CHz|
X

I, ] / ""-.

/ -

— R Py g
" T 1 &

CF 2.441 GHz

691 pts Spart 2.0 MMz

larker
Type | Ret | Tre | X-value

| Y-value | _Funetion | Functlon Rasult Il

M1 1 2.4411129 GHz
p2| M1 1 -709. 1 kiz
| 03| w1 48,7 khiz

1,52 dém |
-20.18.d3 |
-14.72 da

L8 = 1 ES

Oate 9.APR 2018 08 33 30

| Measunng.. @RAMARA M P

Channel 78 (2480MHz)

Spectrom

—,
(En
d

Ref Loeel 22.00 dam  Offscl 12.09 S&

= RBW 30 iHz

joe ALL 20 UB  8WI 63.11n o VBW 300kHx hlode Autg FFT
(@175 ran
D31} -19.490 df
498,60 kHz
10 dér mMi[1] 0.61 dBm)
W 2.400 11600 G4z
0 dan -
AL I\
-10 dam —= — L —
i e oW i f\—\q
“rtrdsm—{Tl -13 33045 .\
e N
=311 dam— - e - N
T N
P -
56 ddm
-6 dBm:
-70 ddm
CF 2.47998 GH¢ 691 pty Span 2.0 Mii2
Marker i
| Yype | Ret | Tre | X-valus | ¥-value | Functlen | Function Result !
1 1 2480116 GHT 0.61 gem I
Dzl Mi 1 =706,2 kHz 19,80 dB_
| D3| M1 3 <586 bHz -19.50 da

L

Oate 5 APR 2048 08 47 03

D T R

Test Item

: 20 dB Bandwidth

Test Mode

: Mode 2: Transmit by Bluetooth v3.0 + EDR(DH3)

Channel

Frequency(MHz)

20dB Bandwidth(kHz) | 99% Bandwidth(kHz)

00

2402

1172.2 1083.6

39

2441

1175.1 1091.5

78

2480

1175.1 1088.4
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Channel 00 2402MHz)

[

Date D APR.202 10:32:27

Channel 39 2441MHz)
‘Seectum |

Spectrum
Ref Lavel 22.00 a2 Offset 12.00 22 m RBW 30 kelZ
ks At 2003 SWT  63.1 s s VBW 300 iz Mode Auto FFT
o 1Pk Max
D3i1] -20.00 de
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C aBm
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Y | %
-10 2 - - -
N P | .
_\
N -
€0 e
-70 g8
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—— M3 o 1 e r— e e
M1l | -15.62 dp
o3 M 471.8 kHZ -20.06 ¢’
i J  Meacuring...

Rel Leve) 22.00 adm  Offset 12.0D d& == RBW 20 kiiz

AU 2008 SWT 63,1 us e VBW 300 kiz  Mode auts FFT
1Pk Max
T —02]1) 0,00 diy
] F06,30 kHz
10 obm - —h1111] 25 dom
| 'I 244111508 GHe
o dan A IR
v VY
-10 dgm. I_.‘qf,/\ | izl i i i
A =T R
| = =
| 3
.
it ™
R N
40 dBrF
~70 dBm - t =
CF 2.441 Gz §Enn Z7.0
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M1 |[SEEY] 7 447 (LR GHz
g2 My i 2082 ks
3 M1 1. |
' Lo
i ) Measwioo..  LUALLED &8 \sersy 4

Dater 3 APR 201G 1030 13

Channel 78 (2480MHz)
Spectrum

-

Ofisel 12.00 ¢B w RAW 30 kK2
SWT 631 us m VBW 100 ki

Ref Level 22.00 d&m

j At 20 dB Floda 4uta FFY

@ 17k Max

RN

10 cBrm M1

70,12 df|
002D kHZ
040 dRm
240011870 GH2

0 oBm—-

oo

+10 gBm P = =

“2erdBm—1n] 19,600 b

-30 dBm:
/

<40 dBm

e

b
-850 dBm

~6i0) aBer

70 dam

[cF 240 Gliz 693 pts

Span 2.0 NiHz

Markor

| Typu| Ret | Tec| U-value | y-valug | Funétlen |
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.40 gem |
-20.15 g8 |
-00.17 d&

X1 (Y
oz Mmi[ 1
D3 M1 1

2.4801187 GH2
=T14.9 kH2 |
480.2 kH

Heasunng..,

Daie 9 APR 2018 103131
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Test Item : 20 dB Bandwidth
Test Mode

: Mode 3: Transmit by Bluetooth v3.0 + EDR(DHS5)

Channel Frequency(MHZz) 20dB Bandwidth(kHz) 99% Bandwidth(kHz)

00 2402 1175.1 1102.4

39 2441 1175.1 1095.8

78 2480 1175.1 1103.2

Channel 00 2402MHz)
Spactrum

Ref Leve! 22,00 ¢em  Offset ]2.00d2 w R8W 20 kM2

Y ALL 20 dB  BW) 63.1 ps s YAW 300 kh2  Mode Auto FFT
O 1Pk Max

[]

GET§Y] -19.93 de|
V57.30 kHz|
10 denr mif1] 1.2 dBem|

M1 240211000 GHZ
0 dem

o TS
-10 dém ™ '/\) o \‘

—~—— ~ M, P o o
\'-f b ha \“ﬂ-‘_;.
2UdBm——0L -:3}.‘01&,:— =

S
-30 d8m =

7 ' A

’\\/“\/

—f
-50 dm

Cr 2.402 QHz 691 pts Span 2.0 MH2
plarker
Type | Ref | Yec | X-value i Y-value | Funcrion | Funaion fResuh ||
M1 =i 2.40211 GHz 1.24 dim
b2 M1 M8 -20.14 d¢
B3 &1 1] 4573 khz ~19.93 dh

™ "

—l -

Measunng.  (QEENENNED MO Siroar
Date: S APR 2018 05 40:37

Channel 39 2441MHz)
Specruom

Ref Level 22,00 d3m  Offscl 12.00 CB = RBW 30 WMz

P ALL 20 0B SWT 62.1 ps @ VBW 300 kH2  Mode Auto FFT
@ 1Pk Mas

=23
v

afi] -20.05 dg|

460,20 kHz|
1D a8y Mif1] 1.50 din
M1 219111290 CHal
0 dBin

A
-10 dBm - S \,._.fl \‘n.

¢ e T
—TTEEm 1 -19 5008

=300 dism— /—/"’ ‘\
[l o
0

\
N —~
-50 dem

~f0 dBm

-70 dBm

C 2.441 GHz
Maorker

| Type | Ret | Tre | X-valug | ¥-value | _Fonetion { Function Result |
oMl [ 2,4411129 CHz 1,50 dem ! |
D2 M1 1 =-714.9 kHz ~10.85 d3

b3 M1 1 60,2 Mz C-20.05 d8 |

691 pts

Span 2.0 MMz

™

U _] Measuring... mll“ ﬁ =EE‘E‘§ ,éé

Datle $APR 2018 (83102
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Channel 78 (2480MHz)
Specorum E

Ref Loved 22,00 cem Offset 12,0093 = R8W 30 kW2

K1 AL 20 dB  BWI 631 ps VAW 300 khz  Mode Auto FFT
O 1PL Max
TETEN] 30,06 08
G0, 20 kHy
10 abav s1[1] 0.58 dBay
M1 248011600 GHz
0 di h 4
dB e —
i \\ [
/ id
.40 dBm: - s =
1= \\‘4_’/
=2trdBnr—— L
=30 aBm—
20 d
»“\\/—'J‘
-50 dém
-60 dém
-70 d3m
CF 2.47908 GH 2 6591 pts Span 2.0 MH2
Marker |
Type | Ref | Tre | X -value 1 ¥ -value | Funcion | Function fRosult |
M1l [T 2.480116 GHz 0.68 e | !
D2 M1 1| -714.9 khz -20.16 93
D3 M1 1 4612 khz =20.06 di

. JL Meelil L im as BAY

Date 5 APR2M18 (54144
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6. Carrier Frequency Separation

6.1 Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 |[EMC Im*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.

6.2 Test Setup

6.3 Limit

OO

]

Spectrum Analyzer EUT

Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater. Alternatively, frequency hopping systems operating
in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that
are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping
channel, whichever is greater, provided the systems operate with an output power
no greater than 125mW. The system shall hop to channel frequencies that are
selected at the system hopping rate from a pseudorandomly ordered list of
hopping frequencies. Each frequency must be used equally on the average by each
transmitter. The system receivers shall have input bandwidths that match the
hopping channel bandwidths of their corresponding transmitters and shall shift
frequencies in synchronization with the transmitted signals.

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB
bandwidth of the hopping channel is less than 250 kHz, the system shall use at
least 50 hopping frequencies and the average time of occupancy on any frequency
shall not be greater than 0.4 seconds within a 20 second period; If the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the system shall use at
least 25 hopping frequencies and the average time of occupancy on any frequency
shall not be greater than 0.4 seconds within a 10 second period. The maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.
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® Frequency hopping systems operating in the 5725-5850 MHz band shall use at
least 75 hopping frequencies. The maximum 20 dB bandwidth of the hopping
channel is 1 MHz. The average time of occupancy on any frequency shall not be
greater than 0.4 seconds within a 30 second period.

6.4 Test Procedure

According to ANSI C63.10: 2013

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span =wide enough to capture the peaks of two adjacent channels

Resolution (or IF) Bandwidth (RBW) 1% of the span

Video (or Average) Bandwidth VBW  RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation
between the peaks of the adjacent channels.

6.5 Uncertainty

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

Test Item : Carrier Frequency Separation
Test Mode : Mode 1: Transmit by Bluetooth v3.0 + EDR(DH 1)
Carrier Frequency e :
Channel Frequency(MHz) i Limit(kHz) Pass/Fail
Separation (kHz)
>25 kHz or
00 2402 998.60 Pass
2/3 0f20 dB BW
>25 kHz or
39 2441 998.60 Pass
2/3 0f20 dB BW
>25 kHz or
78 2480 998.60 Pass
2/3 0f20 dB BW

Spectrum

Channel 00 2402MHz)

An 15 03 AWT

Rof Lavod 10 U0 dém  Offset 12,00 dB s RBW

£63.2 px

20 bk
= VBW 100 kHz  Mnde Auto FFT

@17k View @zPk Max

DE[7]

Mif1]

O dam

0,04 dp

CEERAE SR
-13.72 dBm)|
240211930 GHZ|

-10 d8r

M f)

1
A h

-20 aam

954
T

AN

=30 dor f

W e

s R

P

CF 2.4025 CH«
——

691 pts

Bpan 3.0 MHx

N

Date 4 APR 2018 08:28 14

Specoum

E Measuring... UALENNNE A

BN 4

Channel 39 (2441MHz)

=

An 1S 0B BWT

63.2 y3s

Ref Luvo) 16.00 dBm Ofisal 12,00 0B = RBW 30 k2

w VBW 10D k€ Made Auto 561

C 1Pk Yigw @ 2Pk Max

n2[2}

111]

000 e B

QLRG0 kHZ
13.54 dBm|
244111360 GHZ|

<50 deir J

)

"JAJ\\ /o \"\ -\J'r-‘/\\‘_

SRS .
~70 abrn-

A e

~80 gem:

LF 2.4415 GHz

691 pts

I

L. AL
Date: £.ARR D18 08:26'47

J Mroxuring..
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Channel 78 (2480MHz)

Specrom [@
Ref Lovel 10.00 dBiv  Offscl 12,00 0B = RBW 3D -':: Moo At FET
@ 1Pk View, 8 2Pk Max A 2 <
i 9 ll\\‘.lt;l‘.llr’h:'tli
0 d&m Mi[1] 1460 dRm|
247911790 GH2
" T ; i
-30d CATE T = \ \F LI r”u"v \"/\
J1E I
=40 din— .
o RN y
S AN / N
WW/\W I\ NP
CF 2.4795 GHz 691 pts Span 3.0 MHz
il _Jr Measuring...  @UENRSRID --u::. P
Dale 4 APR 2018 (82517
Test Item : Carrier Frequency Separation
Test Mode : Mode 2: Transmit by Bluetooth v3.0 + EDR(DH3)
oh ! o (MH?Z) Carrier Frequency Limit(kHz) S
anne Tequenc Z imi b/ ass/Fai
4 ’ Separation (kHz)
>25 kHz or
00 2402 998.60 Pass
2/3 0f20 dB BW
>25 kHz or
39 2441 998.60 Pass
2/3 0f20 dB BW
>25kHz or
78 2480 998.60 Pass
2/3 0f20 dB BW

Channel 00 (2402MHz)
Spectrum F.VE'

Ref Level 10.00 02w Offscl §2.00 63 w REW 30 hH:

AlL 15 UB  8WT
@ 1Pk View @ 2Pk M3y

53 2 4 & VBW 100 <Hz  AMlode Autd FET

D2z} .04 JB|
QU GO k2|
0 dam: M1f1] - 12,75 dBm
2.40210930 GH2|
10d T
204 FITMATIR VA .‘h
\ w1

SRS b
-30 dBm A% "r\”'_! l\‘\/\\"'l?l‘/\ M‘JV \,-\/\/-\

:u/ | i L L

iy
AL e \. ;
wﬁw‘\mM AUTAY A e
-B0 dBm:
CF 24025 GHz ’ 691 pts N sEuri 3.0 MHz
B | Measunmng.. GUILLLED 40 Yann 4

Date L APR2M8 (B30 25
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Channel 39 2441MHz)
Specrom

(=229
7
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AlL 15 9B SWI 63.2 5w VBW 100 #H: Moda Auty FFT
@ 1Pk Viev, 8 2Pk Mar
Bn2[2) 001 By
FEL AT
0 dim MIf1] 13,57 dRm
2,441 11360 GH2|
10 d =
v E
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78 dom- ] L \'\»‘“‘fl"fk.-x,,».m«/\
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=

| Meacuring.. EEERRERAN
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Channel 78 (2480MHz)
Specruom

mr
v
Ref Lovel 10.00 05m  Offsct £2.00 d5 = RBW 30 kR:

Ath 1508 SWT 63,2 s & VBW 100 kHz  Mode Auta FFT
@ 1Pk View @25k MAaw
wz[z) 1015 SR
QY60 k2
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i i
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691 p‘lys

Span 8.0 MHz

Sz A

Test Item . Carrier Frequency Separation
Test Mode : Mode 3: Transmit by Bluetooth v3.0 + EDR(DHS)
Carrier Frequency . :
Channel Frequency(MHz) . Limit(kHz) Pass/Fail
Separation (kHz)
>25 kHz or
00 2402 998.60 Pass
2/3 0f 20 dB BW
>25 kHz or
39 2441 998.60 Pass
2/3 0f 20 dB BW
>25kHz or
78 2480 998.60 Pass
2/3 0f 20 dB BW
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Channel 00 2402MHz)
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' T
L il 7 Hessuring...  @RENARAID 0 o

Cuie: APR 2018 D712
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7. Number of Hopping Frequencies

7.1 Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 |[EMC Im*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 Test Setup

ol

]

Spectrum Anatyzer EUT

7.3 Limit
® For frequency hopping systems operating in the 2400-2483.5 MHz band shall use
at least 15 hopping frequencies.
® For frequency hopping systems operating in 902-928 MHz band shall use at least
50 hopping frequencies.
® For frequency hopping systems operating in the 5725-5850 MHz band shall use at
least 75 hopping frequencies.

7.4 Test Procedure
According to ANSI C63.10: 2013

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = the frequency band of operation

RBW 1% ofthe span

VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. It may prove necessary to bread the span up to sections, in

order to clearly show all of the hopping frequencies.

7.5 Uncertainty
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The measurement uncertainty is defined as = 1kHz.

7.6 Test Result

Test Item : Number of Hopping Frequencies
Test Mode : Mode 1: Transmit by Bluetooth v3.0 + EDR(DH1)
Frequency Band(MHz) Number of Hopping Frequencies Limit Pass/Fail
2400 - 2483.5 79 >15 Pass
Spectrum [‘%":
Rof Level 10.00 dém Offset 12.00 dé & RBW 1 MHz
Att 15 d6  SWT 1ms w YBW 1 MH2  Mode Auto Swedp
@ LPk Max
ai[1] : -1r|I.'n| r}‘Hm
0 dBm
_.?1 ds L S A R e R e ,m,..‘w
b s .
]._U de ‘I.
-30 dB 1
[-40 do \
50 d& It,
60 dé
~70 dem— -
-80 di
Start 2.4 GHz 69 L pts Stop 2.4035 Glz
_ bil | Heasuring.. @UANNNLLD WG =
Cale, 4APR 2018 04:07:40
Test Item : Number of Hopping Frequencies
Test Mode : Mode 2: Transmit by Bluetooth v3.0 + EDR(DH3)
Frequency Band(MHz) Number of Hopping Frequencies Limit Pass/Fail
2400 - 2483.5 79 >15 Pass
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Spectrum :%;:i
Ref Level 10.00 d8m Offsel 12 Q0 dé& & RAW 1 MHZz

Att 15d6  SWT 1ms w YBW 1 M2 Mode Auto Swasp
@ 1Pk Max

aif1] -10.70 dRm
2401964 GH2

O dBm:

p A e
-4 e d - e e e e
Lod

Bm !

§-30 d8 1

~40 dom \

-30 dam

-60 d8mr

-70 ddm—

-80 da

Start 2.9 Gtz 691 pts

Stop 2.4035 GHz
i ) Measuring.. QUANENNAD MG
Date 4. APR.2018 04:07 40

u-mr;: i

Test Item : Number of Hopping Frequencies

Test Mode : Mode 3: Transmit by Bluetooth v3.0 + EDR(DHS5)

Frequency Band(MHz) Number of Hopping Frequencies Limit Pass/Fail

2400 - 2483.5 79 >15 Pass

Spectrum ooy
Rof Level 10.00 dém  Offscl 12.00 dé & RBW 1 MHz

Att 15d6  SWT Im: m VOW 1 M2 Mode Autd Sweap
® 1Pk Max

Mi1[1] -10.70 fAm
24019649 GHz

; Z i 2= - E T SN VA

[ |

]20 dem 11

~30 dp

~40 dam \

-30 dam

60 dam

~70 dbdm

-80 da

Start 2.9 Gt(x 691 pts

L ] T Fieasuriog.. @UANMLLLD WA
Date 4APR.2016 0%:07 40

Stop 2.4035 GIz

L] mI:':: %‘I
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8. Time of Occupancy (Dwell Time)

8.1 Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 |[EMC Im*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 Test Setup

ol

]

Spectrum Anatyzer EUT

8.3 Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.
The average time of occupancy on any channel shall not be greater than 0.4 seconds
within a period of 0.4 seconds multiplied by the number of hopping channels employed.
Frequency hopping systems may avoid or suppress transmissions on a particular

hopping frequency provided that a minimum of 15 channels are used.

8.4 Test procedure

According to ANSI C63.10: 2013

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = zero span, centered on a hopping channel

RBW = 1MHz

VBW RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak

Trace = max hold

If possible, use the marker-delta function to determine the dwell time. If this value varies
with different modes of operation (e.g., data rate, modulation format, etc.), repeat this
test for each variation.

DH1: Dwell time=Pulse time (ms) x (1600 + 2+ 79) x31.6 Second

DH3: Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second
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DHS5: Dwell time=Pulse Time (ms) x (1600 + 6 + 79) x31.6 Second
8.5 Uncertainty

The measurement uncertainty is definedas + 0.1 us.

8.6 Test Result

Test Item : Time of Occupancy (Dwell Time)
Test Mode : Mode 1: Transmit by Bluetooth v3.0 + EDR(DH 1)
h i - ) Time of Occupancy Limit B
anne requency(MHz ass/Fai
(ms) (ms)
00 2402 141.45 <400 Pass

Spectrum v |
Ref Lavel 22.00 dBm Offset 12.00 dB & RBW 1 MHz
& Att 20 G2 = 3WT S5ms @ VYBW 1 MHr

SGL Count 1007100
@ 1Pk Clrw

D3[1] 0.58 dB

1.25362 ms
10 dam- n1[1] -55.17 dBm
262319 m<

0 dpmr = = —=

dn.
-l dam

-200 dam-

4p
~39 dbm

-40 dam

S | WORER % KT PRl e | e e

50 dém:

~70 dem

CF 2.402 GH2 691 pts 50D.0 ps/
(Marker

'|_T!Qa ﬁsf'll Tl’rc] - X-value 1 | - Y-value J_Funulon _II i Functlon Result |
M1 1| 262319 ms -55.17 ¢Bm | |

oz M1 1 462.03 ps | 0,918
03 M1 1 1.25362 ms -0.58 di

=i T aeady DL WG s p

Date 2APR 2016 1Q.48:20
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Test Item : Time of Occupancy (Dwell Time)
Test Mode : Mode 2: Transmit by Bluetooth v3.0 + EDR(DH3)
Time of Occupancy Limit _
Channel Frequency(MHz) Pass/Fail
(ms) (ms)
00 2402 271.304 <400 Pass
Spectrum [;{79
Ref Lovel 22,00 dim Offsaet 12.00 d8 & RBW 1 MH2z
b ALR 20 c2 & SWT Sms @ VBW 1 MHY
SGL Count 1007100
@ 1Pk Cirw
D2[1] 3.00 dB
1.69565 ms
1D ddm m1[1] -5/4.13 dBm
1.58644 ms
agel A AL
~1D dBm
-20 dém:
-30 dom |r
4D oA
~50.den T
WAL S sty L
3D dom:
=70 dén
CF 2,402 GHz 691 pts 50D.0 ps/
iMarker o o )
Type | Rel | Trc| X-value | Y-value | Fuaction | Function Result |
M1! | 1] 1.5E696 ms | -57.13 d&m ! |
oz M1 1 165565 ms 3.80 c2
L __ D3 1l 1 2.48851 ms | 2,54 gn |
C N Ready  QAMNMNNND &a %

Qate 3.APR 2018 105129
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Test Item : Time of Occupancy (Dwell Time)
Test Mode : Mode 3: Transmit by Bluetooth v3.0 + EDR(DHS5)
Time of Occupancy Limit _
Channel Frequency(MHz) Pass/Fail
(ms) (ms)
00 2402 324.64 <400 Pass
Spectrum [;{79
Rel Lavel 22,00 dem Offset 12.00 d8 & RBW 1 MH2
ps AL 20 dB & SWT 10 ms & VBW 1 MHY
SCEL Count 100/100
@ 1Pk Clrw
Daf1) 0.08 dB
3.7999 ms
1D ddm m1[1] b2/ dBm
4.3201 ms
0 dem L
~1D dBr
-20 dbn
-30 dem
4D dBih
Py Falo® Fy
~3D dam
=70 denm
CF 2,402 GHz 691 pts 1,0 ms/
Morker __ - o )
Type | Rel | Trc| X-value | Y-value | Fuaction | Function Result |
1] | 1] 4,321 ms | -54.27 dem ! |
oz Ml 1 3.0435 s 0.32 cg
L __ D3 1l 1 3.7899 ms | 0.08 g8
| X

Qate 3.APR 2018 1Q 52:39

Ready
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9. Peak Output Power

9.1 Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 |[EMC Im*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.

9.2 Test Setup

9.3 Limit

[]

=

Spectrum Analyzer EUT

For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels, and all frequency
hopping systems in the 5725-5850 MHz band: 1 watt. For all other frequency
hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for
systems employing at least 50 hopping channels, and, 0.25 watts for systems
employing less than 50 hopping channels, but at least 25 hopping channels.

Note: the conducted output power limit specified above is based on the use the antennas with

directional
intentional

gains that do not exceed 6 dBi are used, the conducted output power from the

radiator shall be reduced below the stated values above, as appropriate, by the

amount in dB that the directional gain of antenna exceeds 6dBi.

9.4 Test Procedure

Accor

ding to ANSI C63.10: 2013

Use the following spectrum analyzer settings:

Span = approximately 5 times the 20dB bandwidth, centered on a hopping channel

RBW

> the 20 dB bandwidth of the emission being measured.

VBW RBW

Sweep = auto

Page: 44 of 57



Report No.: YZ180129-AFDJ-0001-2

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the
peak of the emission. The indicated level is the peak output power (don’t forget added
the external attenuation and cable loss).

9.5 Uncertainty

The measurement uncertainty is definedas + 1.0 dB.

9.6 Test Result

Test Item : Peak Output Power
Test Mode : Mode 1: Transmit by Bluetooth v3.0 + EDR(DH1)
Chanmel | F (MHz) | Peak Output Power(dBm) Max Pass/Fail
e Tequenc z eak Output Power(dBm ass/Fai
qHeney P Limit(dBm)
00 2402 3.16 30 Pass
39 2441 3.31 30 Pass
78 2480 241 30 Pass
Test Item : Peak Output Power
Test Mode : Mode 2: Transmit by Bluetooth v3.0 + EDR(DH3)
Channel | F (MHz) | Peak Output Power(dBm) Max Pass/Fail
e requenc b2 eak Output Power(dBm ass/Fai
13 e Limit(dBm)
00 2402 3.08 30 Pass
39 2441 3.24 30 Pass
78 2480 2.33 30 Pass
Test Item : Peak Output Power
Test Mode : Mode 3: Transmit by Bluetooth v3.0 + EDR(DHS5)
Channel | F (MHz) | Peak Output Power(dBm) e Pasy/Fail
e Tequenc z eak Output Power(dBm ass/Fai
G P Limit(dBm)
00 2402 3.06 30 Pass
39 2441 3.21 30 Pass
78 2480 2.33 30 Pass
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10. Band-edge Compliance of RF Conducted Emissions

10.1 Test Equipment

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

Temperature/Humidity
Meter

HTC-1 / 2017.11.08

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

national or international standards.

10.2 Test Setup

[]

Spectrum Analyzer EUT

10.3  Limit

® Intentional radiators operating under the alternative provisions to the general
emission limits as contained in 15.217 through 15.257 and in Subpart E of FCC
part 15, must be designed to ensure that 20 dB bandwidth of the emission, or
whatever bandwidth may otherwise be specified in the specific rule section under
which the equipment operates, is contained within the frequency band designated
in the rule section under which the equipment is operated.

® In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator 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, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. 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. Attenuation below the general limits specified in Section 15.209(a) of FCC
part 15 is not required.

Page: 46 of 57



- =

Report No.: YZ180129-AFDJ-0001-2

10.4

10.5

Test Procedure

According to ANSI C63.10: 2013

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel
closest to the band-edge, as well as any modulation products which fall outside of the
authorized band of operation.

RBW 1% ofthe span

VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the band-edge, or on the
highest modulation product outside of the band, if this level is greater than that at the
band-edge. Enable the marker-delta function, and then use the marker-to-peak function
to move the marker to the peak of the in-band emission. The marker-delta value now
displayed must comply with the limit specified in this Section.

Now, using the same instrument settings, enable the hopping function of the EUT. Allow
the trace to stabilize. Follow the same procedure listed above to determine if any

spurious emissions caused by the hopping function also comply with the specified limit.

Uncertainty

The measurement uncertainty is defined as + 1.0 dB.
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10.6 Test Result

Test Item : Band-edge Compliance of RF Conducted Emissions
Test Mode

: Mode 1: Transmit by Bluetooth v3.0 + EDR(DH 1)

Channel 00 (2402MHz)
Spectrum [@;

Rel Lovo! 22,00 dBm  OMset 12.00 dé = RBW 200 kM2

e ALL 2008 BWI 25.2 px s VAW 300 kilz  Mode AULY FFT
(@ 1Pk Max
M2[1] 0873 Ui
24021129 GHz|
" MiI1] -55. 756 dRim|
10 d2mr Z.2900000 GHZz|
0ao

'L
fr 1'|

-10 dBm
rrasm=—iD! -19.170 dim —/ \I'
[

J |
-40 dém

50 d8m / ll'l

e — =
o \,\_—wn_,h’\.‘,\,v,\.,v Tt P A T -"‘"\“—.._,,-‘,_JIV-H!J e Ey b
-60 o8
-70
Stort 2,375 GHz 691 pis E = ~ Blop 2.405 GHz |
) .
L Bill | Hmacunng..

new? &
Oste 9.APR 2018 1 34:22

Channel 78 (2480MHz)
Spactrum [C?vf'

Ref Level 22,00 6B Offsel 12.00 6B = RBW 200 kHz

s AL 20 8B 8WT 25.2 ps w VBW 3000142 Made Autg FFT
(@154 piny
mz[1] 0.53 Ui
2 ABLIGIN GHz
S M1 5050 dim|
o 2.A4BDS0O0 GHz|
5=
0 do =

Fim
~10 d3m { \

“HrdBr=—01 -13 480 48

s

-40 dBm l,’ I'.

-50 de "I ll S

L T \'\.x./(-\,»m_,_,ww R L B it I e AW R PV P
-60 dém

-0 dBmy

[Start 2.475 GHiz 691 pts - Stop 2.505 GHz |

— —
il _J Mpasunng.. LA UD MG

neres o
Dates S.APR 2018 11:2805
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Hopping Mode:
Channel 00 (2402MHz)

=
Spactrum iué”
Ref Levc! 22,00 cbm  Offset 12,00 o = RBW 200 kM2
AL 2008 BWT 252 s & VBW 300 kH:  Mode aute FFT
(& 1Pk Max
11[1] 56.08 dBm
23900000 GH|
10 By
111,000 g
o Jlr \j Iu“ T ‘
| D
-10 dgm /
B =02 -15.000 dam—i— e =L = e lll_ 2l
-30 gBm j
40 d ;
-4 dém
/
!
-50 dBim - :
BRSPAIOR P -1.-\_,/\_(“\,,\,—_:—‘4;"4\'Mﬂvv_,\i‘iﬂ/‘\w\4~—www‘.hﬁf\_.1r\’
-60 d8
-70 dam
Start 2,375 GHz 691 pty ) Stop 2.405 GHz
T S ) R

Oate 5APR 2018 142711

Channel 78 (2480MHz)
Specrom [u—vn\

Rof Level 22,00 d3m  Offscl 12,00 0k = RBW 300 “Hz

& ACL 20 9B SWT 2%.2 ps = VBW 30D bHz  Mode Auls FFT
@ 1Pk May
M) 53,50 B
2 ABESUID GHL
10 derr
Dl 0.750 db
o ‘U‘ LT R Lr'Ju
-10 dsm \
== 7 19750 OB
-30 dém
i\
i)
-40 d3m \
-50 ddm
h\/‘\.vf/' R o ML IRV P At O s Vs Ay T
-6 i
=70 dém:
Start 2,475 GHz : 691 pts 5 = ~ Siop 2.505 GHiz |
i
L JU | Heasuring.. il

Dater % APR.2018 113057
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Test Item

: Band-edge Compliance of RF Conducted Emissions

Test Mode : Mode 2: Transmit by Bluetooth v3.0 + EDR(DH3)

Channel 00 (2402MHz)

Specrum ‘%

Rel Lovo! 22,00 dBm OMset 12,00 gé = RBW 200 kM2

P ALL 20 d8  BWI 25,2 ps & VEY 300 kilz  Mods AULD FFT
O 1PY Max
M2[1] 0,79 Ui
2,402 1 130 GHz,
M1 55,47 dBm|
10 dBen: 2.3000000 GH:-
T
[ 1]
-10 dém

= m 7 .
-30 dém s Ir \'\

|
=50 dfm / ||

m 4

PPN SRR, ~ A it N A T O e /T UYWL m—.\f_o“"‘MN i
-50 o8m

-70 dBm

Start 7.375 GHz = = 691 pis E = 5

S
i ] O
L JU [T nows £

Ozle 9.APR 2018 1§ 34:58

Channel 78 (2480MHz)
Specrom [ug?‘

RefLevel 22.00 d2m  Offsel 12,00 62 = RBW 300 kM2

€ ACL 20 0B BWT 25,2 ps w VBW 300 hkHz  Mode Auto FFT
@ 1Pk May
Mz[1] TR
ZABDIU1D GHz|
i Mi[1] 5270 fRm

Z.4835000 GH2

0 db:

;)
-10 dgm- ‘ll
g

~2rdBm=——C1 -19.510 g8

-30 dém J
/ |
-40 d3m J !
-50 dBm— I \ =
e \1‘ e G | P el Vouas Vg W VS BV PN A oty
~60 g

=710 diém

Start 2,475 GHz_ ' i 691 ptx = “Siop 2.505 GHz |

" w
L T '_] Measuring... illll'.l [ wves 4
Oater 2 APR.2018 14 37 26
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Hopping Mode:
Channel 00 (2402MHz)

Specum ‘%’
Ref Leval 22,00 dem  OHsot 12,00 d2 = RBW 200 kM1
hs AQL 2008 BW1 252 ps s VAW 300 kHi  Modo &utd FFT
(@ 1P) bax
21[1] 56,78 i)
2. 3900000 GHe
10 Lar
m—={i'l 1.230 dbm -
Carm: = I] V e
-10 dém }1
Uds———02 -18.770 dan /.
30 dbm !
|
{
-40 dém /
-50 dBm L
R Tk B r‘,‘mﬂ-/m-f-«‘_'\m\’hvw"n]
-60 abm
-0 dBm
[Start 2375 GHz - B 691 pts - " Stop 2.405 GHz |
— ™ — —Wﬁ—'
1 JL | Hestuning.. | DA 5

Date S.APRMS 1125:47

Channel 78 (2480MHz)
Spactrun [ﬂ:‘fl“

Ref Level 22.00 GBm  Ofscl 12,00 6B = RBW 200 KHz
ks ACL 2098 8WT 262 p¢ @ VBW 300z Mode Autd FFT
@15k Moy

Mi[1] 53.50 |
2.4835000 GH2)

1D drr

-10 dgm:

20 dBm———0c 18,790 dRr

-2 dBm

-40 dém

~50 dBm:

\\vﬂ.,ﬂ" NP S U e P et oV ;\‘_r,\ U DRI E I P

=60 d2m

=70 dBm

[Start 2.475 GHz ) 691 pts ~ Stop 2.505 GHz |

Dale 9 APR 2048 1§ 40 44
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Test Item : Band-edge Compliance of RF Conducted Emissions

Test Mode : Mode 3: Transmit by Bluetooth v3.0 + EDR(DHS)

Channel 00 2402MHz)

Spactrum i%’
Ref Leved 22,00 cbm  Offset 12.00 02 w» RBW 200 kM2
b ALL 20de  BWT 25.2 s s VBW 200 kHz  Mode aute FFT
@ 1Pk Max
M2[1] 0.7 i)
24021190 GH2
i (1] 56.97 ditm)
10 denr 2.3900000 GHe|
D r" \
-10 dem [E \
—=TrET 11 -19,730 dm r \
-30 dBm .] \
[ 11
J "
-40 dém ]. H
50 dam - A oy
bt '\_..,._f»\._‘_ﬁmw.\_'f\'«.h_n.mm,_ s e Ve P e W |
-6 di
=70 dim
Qai‘ﬁfs‘ OF-_lz 66i pi's Sion _2765(1;&-
1
i ) teasuring. WULASANED o=l
Date S APR 2018 113528
Channel 78 (2480MHz)
Spectrum Javu
|
Ref Lovo! 22,00 ¢em Offset 12.00 08¢ = RBW 3200 kM2
e ALL 2008 BW) 25.2 ps w VAW 300 k2 Mode Auto FFT
(@ 1Pk Max
m21] .46 (|
2 ABUI0ID GHz
"y mf1] -51.57 dBm|
10 3w 24835000 GHz2
(sl = X
“ \
10 d —I|J |
| |
~20-dBm—{D1 -19.540 dém = — 3
[
-30 dém (
IJII b
-e0 dem—i-- ‘\
~50 ¢dBm = ; L1
|~ B e Y o s A L S B,
-60 o8m
-/o dem
S\on 2,475 GHz 691 pis 8lop 2,505 GHz |
—
l Jj T T T

Date $APR 2013 113648
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Hopping Mode:
Channel 00 (2402MHz)

(=
Spectrum {‘%‘
& |
Ref Leve! 22,00 dem  Offsat 12.00 45 @ RBW 300 kM2
> AL Z0dB  BW1 _ 25.2 ps e VW 300 kH2  Mode AUts FFT
(@ 1P M
M1[1] 55.06 B
23950000 GHe
10 dBwr
Sakm——c' 1.230 cbm: -
vy
N 1 {
-10 d&m {'I
-18,770 darr
~30 dBm I}
/
-0 dBm: =t
!
R R S ;./\.W_/-....m-w:', LV FRER LN v"wj
-60 oBm
-0 dBm:
Slon 2.375GHz ) ] 691 pls - i 8lop 2,405 GHz
- —— T,
1. B0 __J Measuring.. QEEARANED 4 ey £

Date 9APR 203 113154

Channel 78 (2480MHz)
Specuromm (Eé\

Rof Lovel 22.00 65m  Ofscl 12,00 6B w RBW 300 bz
o ALL 20UB  BWT  25.21n o VBW 300kHz  Mode Autd FFT
(@ 1Pk Max

Mi[1] 53,50 B
2. 4EISU0 UHZ

01 U930 di
o 2

"lvr T
-10 dem
|

ATdER———02 -1

-30 dém

-40 dem \

50 dBm

LV 7, NN Y et c N W e B

50 48

-70 dBm

Stort 2.475 GHz - 691 pts 8lop 2.505 GHz

n J Meacunng...  @ULLLLLD &G e
Cate 5 APR 23 114855
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11. Spurious RF Conducted Emissions

11.1 Test E quipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 |[EMC Im*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.

11.2 Test Setup

[]

OO

Spectrum Analyzer EUT

11.3  Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator 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, based on
either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. 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. Attenuation below the general limits specified in Section 15.209(a)
of FCC part 15 is not required.

11.4 Test Procedure

According to ANSI C63.10: 2009.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through
the 10" harmonic. Typically, several plots are required to cover this entire span.

RBW =100 kHz
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VBW RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission

recorded. The level displayed must comply with the limit specified in this section.

11.5 Uncertainty

The measurement uncertainty is defined as + 1.0 dB.

11.6 Test Result

Test Item . Spurious RF Conducted Emissions
Test Mode : Mode 1: Transmit by Bluetooth v3.0 + EDR(DH 1)
Spectrum F-;F
Ref Lovo! 22,00 ¢cem OHset )2.00 05 = RBW 100 kM1
o ALL 20dB  BWI 250 m5 s YAW 300 kHZ  Mode AULO Sweep
@ 1Pk Max
11[1] 1.11 dBam]
2,390 GHz
10 déar
o
-10 d8m
PO dB—HD L -18:890 dim
-30 dBm
-40 dém
<50 dBin e ]
bt g et e .|--,w>«-,mw TR L it Lt s ain e
-/0 dem
Ston 30.0 MHz 691 pis Stup 25.0 GHz
] ] ]

A IR S T B =

Dale 9APR 2018 {1 46:80
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Test Item . Spurious RF Conducted Emissions

Test Mode : Mode 2: Transmit by Bluetooth v3.0 + EDR(DH3)

Spectrum ‘u‘?

|
Ref Loved 22,00 cem Offset 12.00 dE = R8W 100 kM2

s AL 20d8  BWI 250 s 4 VAW I00 khz  Mode AULO Sveep
(@ 1L Max
*1[11 1.37 dibm
,4330 GHz|
10 dBe
)
o
10 d

oUdnm—Rnl -18.630 obm

50 dam
o i M)

vty ool s 1& | M o el P A o a0 SR Y EETER SN

-60 (

70 dém

ort 30.0 MHZ - i 691 pts

: ‘Stap 25.0 GHz |
L )il T ressonne GUUAED WO e o

Dale 5 APR 2)18 14021

Test Item . Spurious RF Conducted Emissions

Test Mode : Mode 3: Transmit by Bluetooth v3.0 + EDR(DHS)

] ‘un
Spectrum 7

RefLeve! 22,00 dBm  Offset 12.00 42 w R8W 100 kHz

pr ALL 20 UB  BWT 250 my w YBW 300 kHz  Mode AUtd Svweep
N
Mi[1] U.54 dBm|
72,4690 GHz
10 UBmr
-
04
-10 dBm

SriruBmr=_01 -19.460 dBm

-30 08m

-30 dém

<50 dBm

e Iy A gl I
‘E‘M‘?ﬁ o I i il '—L_f WIS vyt RIS 98 Pl I, W +1“‘-“&Ji"" WERTE
50 o 2

-1 dam:

CF 12,515 GHz 691 ptx Span 23.97 GHz |
L L N e ““'ui E neesl i

Oste S.APR 2018 11 50:52
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12. Antenna requirement

12.1 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.
12.2  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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