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1.

1.1.

GENERAL INFORMATION
EUT Description
Product Name Bluetooth Module
Trade Name NUMA
Model No. 319-BTR2600
FCC ID. YKH319-BT82600

Frequency Range

2402-2480MHz

Channel Number

79

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type

PCB Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Antenna List

No.|[Manufacturer

Part No.

Antenna Type

Peak Gain

1 |FEASYCOM

N/A

PCB Antenna

3.03 dBi for 2.4 GHz

Note: 1. The antenna of EUT conforms to FCC 15.203.
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Center Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Note:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

1. The EUT is a Bluetooth Module with a built-in Bluetooth V3.0, V2.1+EDR transceiver, this report for
Bluetooth V3.0, V2.1+EDR.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of Bluetooth

transmitter with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

3. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform the

test

4. Bluetooth operation was evaluated at both 1Mb/s and 3Mb/s data rates. 2Mb/s data rate was found,

through pre-testing, to produce emissions similar to those for 3Mb/s.

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Mode 2: Transmit - 3Mbps (8DPSK)
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer |Model No. Serial No. Power Cord

1 |Notebook PC DELL Latitude 5580 |2HRD7H2 Non-Shielded, 0.8m
2 |Fixture FTDI TTL-232R-PCB |[N/A N/A

Signal Cable Type Signal cable Description

A |USB Cable Non-Shielded, 1.7m

B |Fixture Cable Non-Shielded, 0.09m

14. Configuration of Tested System

Notebook PC
(1)

=

Fixture

(2)

EUT

1.5. EUT Exercise Software

Setup the EUT as shown in Section 1.4.
Execute software "RTLBTAPP” on the Notebook PC.
Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous Transmit.

A e

Verify that the EUT works properly.
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1.6.

Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 30-65
Barometric pressure (mbar) 860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded
from DEKRA Testing and Certification Co., Ltd. Web Site:

http://www.dekra.com.tw/english/about/certificates.aspx?bval=5

The address and introduction of DEKRA Testing and Certification Co., Ltd. laboratories can be founded in
our Web site: http://www.dekra.com.tw/index_en.aspx

Site Description:

Site Name:
Site Address:

Accredited by TAF
Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd
No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,

Taiwan, R.O.C.

TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789

E-Mail : info.tw@dekra.com

FCC Accreditation Number: TW3023
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1.7.

List of Test Equipment

For Conducted measurements /CB3/SR8

Equipment Manufacturer Model No. Serial No. Cali. Data |Due. Data

Temperature Chamber WIT GROUP TH-1S-B EQ-201-00146 |12016/11/28 [2017/11/27
X [Spectrum Analyzer Agilent N9010A MY48030495 [2017/7/22 |2018/7/21
X [Power Meter Anritsu ML2495A 6K00003357 2017/6/23 (2018/6/22
X |Pulse power sensor Anritsu MA2411B 0846193 2017/6/23 2018/6/22
X |EMI Test Receiver R&S ESCS 30 100369 2016/10/13 |12017/10/12
X [LISN R&S ESH3-Z5 836679/017  |2017/1/7  |2018/1/6
X [LISN R&S ENV216 100097 2017/1/7  J2018/1/6
X [Coaxial Cable QTK(Arnist) RG 400 LCO018-RG 2017/6/25 12018/6/24
For Radiated measurements /Site3/CB8

Equipment Manufacturer Model No. Serial No. Cali. Data Due. Data
X |Spectrum Analyzer R&S FSP40 100170 2017/1/5 2018/1/4
X |Loop Antenna Teseq HLA6121 37133 2017/3/18 2018/3/17
X |Bi-Log Antenna Schaffner Chase CBL6112B 2707 2017/6/11 2018/6/10
X |Horn Antenna ETS-Lindgren 3117 00135205 2017/4/6 2018/4/5
X |Horn Antenna Schwarzbeck BBHA9170 9170430 2017/1/11 2018/1/10
X [Pre-Amplifier QTK AP/0100A CHM/0901069(2017/6/23  [2018/6/22
X |Pre-Amplifier EMCI EMCO012630SE [980210 2017/1/26 2018/1/24
X |Pre-Amplifier NARDA WE DBL-1840N506 (013 2016/9/30 2017/9/29
X |Filter MicroTRON BRM50701 019 2016/11/2 2017/11/1

Filter Microwave Circuits [N0257881 36681 2016/12/7 2017/12/6
X  |EMI Test Receiver R&S ESR26 101385 2016/9/29 2017/9/28
X |Coaxial Cable QTK(Arnist) SUCOFLEX 106[L1606-015C {2017/6/23 2018/6/22
X |EMI Test Receiver R&S ESCS 30 838251/001  |2017/7/21 2018/7/20
X |Coaxial Cable QTK(Arnist) RG 214 LC003-RG 2017/6/16 2018/6/15
X |Coaxial signal switch Anritsu MP59B 6201415889 |2017/6/16 2018/6/15
Note:

1. All equipments are calibrated every one year.

2. The test instruments marked with “X” are used to measure the final test results.
3.  Test Software version :QuieTek EMI 2.0 V2.1.113.
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver

: 40cm
EUT
Q ooo /{ Load N

- i N

A
A 4

LISN© }@ LISN

/ ///////4/ // A
LISN
Ground Plane
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2.2

2.3.

24.

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

Remarks: In the above table, the tighter limit applies at the band edges.

Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a LISN that
provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refer to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be
changed according to ANSI C63.4: 2014 on conducted measurement.

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

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

+ 2.26dB
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2.5. Test Result of Conducted Emission

Product : Bluetooth Module

Test [tem : Conducted Emission Test

Power Line Line 1

Test date : 2017/09/06

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuVv dB dBuVv
LINE 1
Quasi-Peak
0.173 9.760 29.860 39.620 -25.723 65.343
0.216 9.773 24.780 34.553 -29.561 64.114
0.517 9.742 24.360 34.102 -21.898 56.000
2.834 9.794 26.960 36.754 -19.246 56.000
9.502 9.956 21.460 31.416 -28.584 60.000
18.224 10.066 16.600 26.666 -33.334 60.000
Average

0.173 9.760 15.880 25.640 -29.703 55.343
0.216 9.773 15.410 25.183 -28.931 54.114
0.517 9.742 18.600 28.342 -17.658 46.000
2.834 9.794 21.430 31.224 -14.776 46.000
9.502 9.956 14.970 24.926 -25.074 50.000
18.224 10.066 9.510 19.576 -30.424 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2."  "means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Bluetooth Module

Test [tem : Conducted Emission Test

Power Line Line 2

Test date : 2017/09/06

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuVv dB dBuVv
LINE 2
Quasi-Peak
0.162 9.704 31.700 41.403 -24.254 65.657
0.240 9.755 20.680 30.435 -32.994 63.429
0.494 9.783 23.480 33.262 -22.909 56.171
2.943 9.887 24.560 34.447 -21.553 56.000
9.478 10.016 17.580 27.596 -32.404 60.000
18.599 10.219 16.320 26.539 -33.461 60.000
Average

0.162 9.704 21.230 30.933 -24.724 55.657
0.240 9.755 8.260 18.015 -35.414 53.429
0.494 9.783 17.280 27.062 -19.109 46.171
2.943 9.887 19.330 29.217 -16.783 46.000
9.478 10.016 9.570 19.586 -30.414 50.000
18.599 10.219 11.780 21.999 -28.001 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2."  "means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3.1.

3.2

3.3.

34.

Peak Power Output
Test Setup
EUT RF Cable
1
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

Test Procedure

Power

Meter

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.19dB
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3.5. Test Result of Peak Power Output

Product : Bluetooth Module

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2017/09/04

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 3.83 1 Watt= 30 dBm Pass
Channel 39 2441.00 5.76 1 Watt= 30 dBm Pass
Channel 78 2480.00 3.25 1 Watt= 30 dBm Pass
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Product : Bluetooth Module

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2017/09/04

Test Mode Mode 2: Transmit - 3Mbps (§8DPSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 5.45 1 Watt= 30 dBm Pass
Channel 39 2441.00 7.04 1 Watt= 30 dBm Pass
Channel 78 2480.00 4.54 1 Watt= 30 dBm Pass
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4. Radiated Emission

4.1. Test Setup
Under 30MHz

Antenna Mast

I

Below 1GHz

Broadband or Loop
Antenna 3
EUT Antenna height islm.
Non-Conducted
Talls
fK0cm
Test | %I Fully soldered Metal Ground | -
Receiver
] ;
[FRP Dome |
1m to 4m
\ . &
i L1

EUT

Non-Conducted Table

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the
standard adopted.

% |Fully soldered Metal Ground ||

To Controller

Test
Receiver

To Receiver
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Above 1GHz

= 1
I* 3m g

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

RF absorber material
EUT on the ground plane.
/ —
O O
| %l To Receiver| | P rg- —/
Amplifier

I I

4.2. Limits
> General Radiated Emission Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Frequency Field strength Measurement distance
MHz (meter)
(microvolts/meter)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.3.

4.4.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested compliance to FCC 47CFR 15.247
requirements.

Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter
above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 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 between 1 meter and 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 C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and

30MHz~1GHz is 120kHz and above 1GHz is IMHz.
Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty

+ 4.08 dB above 1GHz
+ 4.22 dB below 1GHz
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4.5. Test Result of Radiated Emission

Product : Bluetooth Module
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/09/11
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4804.000 2.511 37.514 40.024 -33.976 74.000
7206.000 9.511 35.641 45.152 -28.848 74.000
9608.000 10.394 36.872 47.266 -26.734 74.000
Average

Detector:
Vertical

Peak Detector:

4804.000 2.923 38.621 41.543 -32.457 74.000
7206.000 9.988 35.479 45.468 -28.532 74.000
9608.000 10.847 36.320 47.167 -26.833 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

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

AN I
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Product : Bluetooth Module
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/09/11
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4882.000 2.025 37.409 39.434 -34.566 74.000
7323.000 9.762 35.522 45.283 -28.717 74.000
9764.000 9.682 35.310 44.991 -29.009 74.000
Average

Detector:
Vertical

Peak Detector:

4882.000 2.488 38.839 41.327 -32.673 74.000
7323.000 10.375 35.714 46.088 -27.912 74.000
9764.000 10.315 34.385 44.700 -29.300 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

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

AN
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Product : Bluetooth Module
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/09/11
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4960.000 2.582 38.520 41.102 -32.898 74.000
7440.000 10.555 35.340 45.895 -28.105 74.000
9920.000 10.206 35.238 45.444 -28.556 74.000
Average

Detector:
Vertical

Peak Detector:

4960.000 3.398 39.113 42.512 -31.488 74.000
7440.000 11.214 35.017 46.231 -27.769 74.000
9920.000 11.245 35.520 46.765 -27.235 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

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

AN
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Product : Bluetooth Module
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/09/11
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4804.000 2.511 38.547 41.057 -32.943 74.000
7206.000 9.511 35.999 45.510 -28.490 74.000
9608.000 10.394 36.393 46.787 -27.213 74.000
Average

Detector:
Vertical

Peak Detector:

4804.000 2.923 38.235 41.157 -32.843 74.000
7206.000 9.988 35.814 45.803 -28.197 74.000
9608.000 10.847 37.222 48.069 -25.931 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

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

AR
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Product : Bluetooth Module
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/09/11
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 2.025 38.296 40.321 -33.679 74.000
7323.000 9.762 35917 45.678 -28.322 74.000
9764.000 9.682 35.007 44.688 -29.312 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 2.488 38.346 40.834 -33.166 74.000
7323.000 10.375 35.530 45.904 -28.096 74.000
9764.000 10.315 35.259 45.574 -28.426 74.000
Average
Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AN
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Product : Bluetooth Module
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/09/11
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)) (2480MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4960.000 2.582 38.400 40.982 -33.018 74.000
7440.000 10.555 35.936 46.491 -27.509 74.000
9920.000 10.206 35.284 45.490 -28.510 74.000
Average

Detector:
Vertical

Peak Detector:

4960.000 3.398 38.987 42.386 -31.614 74.000
7440.000 11.214 35.482 46.696 -27.304 74.000
9920.000 11.245 34.185 45.430 -28.570 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

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

SR
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Product : Bluetooth Module
Test Item : General Radiated Emission
Test Site : No.3 OATS
Test date : 2017/09/12
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBuV/m dB dBpV/m
Horizontal

48.430 -11.893 45.645 33.752 -6.248 40.000
150.280 -7.870 46.608 38.738 -4.762 43.500
257.950 -5.432 43.748 38.316 -7.684 46.000
349.130 -1.309 42.701 41.392 -4.608 46.000
529.550 3.068 36.763 39.831 -6.169 46.000
836.070 6.013 27.381 33.394 -12.606 46.000
Vertical

153.190 -5.284 38.578 33.294 -10.206 43.500
344.280 -0.584 35.171 34.587 -11.413 46.000
456.800 -3.328 31.747 28.419 -17.581 46.000
545.070 1.305 25.287 26.592 -19.408 46.000
796.300 2.639 25.163 27.802 -18.198 46.000
930.160 3.830 25.600 29.430 -16.570 46.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

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

AR
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Product . Bluetooth Module
Test [tem . General Radiated Emission
Test Site : No.3 OATS
Test date : 2017/09/12
Test Mode : Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBpVv dBuV/m dB dBpV/m
Horizontal
49.400 -11.553 42.784 31.231 -8.769 40.000
147.370 -7.781 46.637 38.856 -4.644 43.500
345.250 -1.492 41.925 40.434 -5.566 46.000
459.710 3.729 28.917 32.646 -13.354 46.000
576.110 3.127 29.603 32.730 -13.270 46.000
882.630 6.700 23.678 30.378 -15.622 46.000
Vertical
154.160 -5.272 37.713 32.441 -11.059 43.500
263.770 -4.993 31.358 26.365 -19.635 46.000
343.310 -0.765 33.719 32.954 -13.046 46.000
456.800 -3.328 31.851 28.523 -17.477 46.000
681.840 1.622 27.704 29.326 -16.674 46.000
828.310 2.544 24.470 27.014 -18.986 46.000
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
8. No emission found between lowest internal used/generated frequency to 30MHz.
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S.

5.1.

5.2.

5.3.

54.

RF Antenna Conducted Test

Test Setup

RF Cable
EUT

1

Limits

SMA
Connecter

Spectrum

Analyzer

According to FCC Section 15.247(d). 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 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.

Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.20dB
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5.5. Test Result of RF Antenna Conducted Test

Product Bluetooth Module
Test Item RF Antenna Conducted Test
Test Site No.3 OATS
Test date 2017/09/04
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 00:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -16.04 Reading Value |
20 T 7
REW: 100k, VBW: 1M
0] -
0
10 +
£ -20 4
[==]
= 304
Figure Channel 39:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -16.6 Reading Value |
0 3 I REW: 100k, VBW: 1M | |
0 ;
0
10 +
20
£
s 30 % E
40 %
50 3
-60 4
703 E
-80 1 - - ‘ :
5 10 15 20 25
GHz
Figure Channel 78:
Spurious Emission(30MHz-25GHz)
[—— Limitline:-18.13 Reading Value |
20 T _
REW: 100K, VBW: 1M
0 4 ;
0
-10 4
g 20
o
= 30+

Note: The above test pattern is synthesized by multiple of the frequency range.

Page: 30 of 66



Report No.: 1780554R-RFUSP01V00-A P DE-K.RA_

Product : Bluetooth Module

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test date : 2017/09/04

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-20.23 Reading Value |
T

T T T T
10 ¥ REW: 100k, VBW: 1M | ]
I Sweep Time: Auto

dBm

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-18.35 Reading Value |
s T

T T T T =
REW: 100k, VBW: 1M
10 + Sweep Time: Auto B

dBm

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— LimitTine: -20.62 Reading Valus |
E T

T T T
w0 1 REW: 100k, VBW: 1M | ]
Sweep Time: Auto

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.
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6.1.

6.2.

Band Edge

Test Setup

RF Radiated Measurement:

Above 1GHz

= 1
I* 3m ”

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

—\
RF absorb terial
EUT . /— on the ground plane.
—
(@] (@]
| %l To Receiver| | Prej— _J
Amplifier
RF Conducted Measurement
RF Cable S
EUT D:D pectrum
Analyzer

8-WAY
Power Divider

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum 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. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall

in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission

limits specified in Section 15.209(a) (see Section 15.205(c)).
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6.3. Test Procedure

The EUT is placed on a turn table which is 1.5 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 can move up and down between 1 meter and 4 meters to find out the maximum

emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.10: 2013 on radiated measurement.

The bandwidth setting below 1GHz and above 1GHz on the field strength meter is 120 kHz and 1MHz,

respectively.

6.4. Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+

Page: 33 of 66



Report No.: 1780554R-RFUSP01V00-A

6.5. Test Result of Band Edge
Product Bluetooth Module
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/09/06
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
RF Radiated Measurement (Horizontal):
Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
"| (MHgz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
00 (Peak) | 2362.200 6.351 49.443 55.794 74.00 54.00 Pass
00 (Peak) | 2390.000 6.474 44.670 51.145 74.00 54.00 Pass
00 (Peak) | 2400.000 6.528 50.921 57.449 - - --
00 (Peak) | 2401.900 6.540 86.799 93.339 - - -
00 (Average) | 2362.000 6.350 40.579 46.929 74.00 54.00 Pass
00 (Average) | 2390.000 6.474 34.324 40.799 74.00 54.00 Pass
00 (Average) | 2400.000 6.528 41.186 47.714 - -- --
00 (Average) | 2402.000 6.540 86.319 92.859 - -- --
Figure Channel 00: Horizontal (Peak)
= 7o:oi | !\
2340000 2350 000 2360 000 2370 000 2320 000 quijff'yﬂggnz; 2400000 2410000 2420 000 2430000 2440 oog
Figure Channel 00: Horizontal (Average)
=
% 500 !
i’ 400 f—J'l u
2340.000 2350000 2360.000 2370.000 2380.000 qu]zs:ﬂnyﬂgg}lz) 2400.000 2410.000 2420 000 2430000 2440 000
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.

Page: 34 of 66




Report No.: 1780554R-RFUSP01V00-A P DE-K.RA_

Product : Bluetooth Module

Test Item : Band Edge

Test Site : No.3 OATS

Test date : 2017/09/06

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)

RF Radiated Measurement (VERTICAL):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)

00 (Peak) | 2362.000 5.996 47.876 53.872 74.00 54.00 Pass

00 (Peak) | 2390.000 5.880 47.008 52.889 74.00 54.00 Pass

00 (Peak) | 2400.000 5.879 47.719 53.598 -- -- --

00 (Peak) | 2402.000 5.884 78.528 84.412 -- -- --
00 (Average) | 2362.100 5.995 35.327 41.322 74.00 54.00 Pass
00 (Average) | 2390.000 5.880 34.436 40.317 74.00 54.00 Pass
00 (Average) | 2400.000 5.879 36.992 42.871 - - -
00 (Average) | 2402.000 5.884 77.980 83.864 -- -- --
Figure Channel 00: VERTICAL (Peak)

20.0 - )\

700 1Y
500
500

40,0

Level{dBu¥im)

300

200

100

00
2340000 2350000 2360.000 2370000 2380.000 2390.000 2400000 2410000 2420000 2430000 2440 000
Frequency (MHz)

Figure Channel 00: VERTICAL (Average)

1200

1100

100.0 |

Q0.0

0.0

00—

60.0 |

LevelfdBuVim)

500 II l

400 L«N—

200

200

100

o
2340000 2350 000 2360000 2370.000 2360000 2390000 2400.000 2410.000 2420 000 2430 000 2440 000
Frequency (bHz)

Note:

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.

“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correction Factor.

The average measurement was not performed when the peak measured data is under the limit of
average detection.

bW
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Product Bluetooth Module
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/09/06
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)
RF Radiated Measurement (Horizontal):
Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
78 (Peak) | 2479.900 7.085 92.685 99.769 -- -- Pass
78 (Peak) | 2483.500 7.110 46.338 53.448 74.00 54.00 Pass
78 (Peak) | 2519.900 7.125 50.193 57.318 74.00 54.00 Pass
78 (Average) | 2480.000 7.085 92.264 99.349 -- -- Pass
78 (Average) | 2483.500 7.110 34.397 41.507 74.00 54.00 Pass
78 (Average) | 2520.000 7.125 42.494 49.619 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)
E ?DD: || \ll
- B ow— b o
2427.500 2440000 2450000 2460.000 2470000 Z;Eilq?igcy MHZZA;QDI ooo 2500.000 2510.000 2520 000 "2527 500
Figure Channel 78: Horizontal (Average)
2 ool
% 500 | b
i 400 /\ —J /

2437.500 2440.000

2450.000 2450.000 2470.000 2480.000 2490.000 2500.000

Frequency (MHz)

2510.000

2520000

' 2533 500

Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

average detection.

The average measurement was not performed when the peak measured data is under the limit of
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Product Bluetooth Module
Test Item Band Edge

Test Site No.3 OATS

Test date 2017/09/06

Test Mode

RF Radiated Measurement (VERTICAL):

Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)

D DEKRA

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBpV) (BuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2479.800 6.341 83.711 90.051 -- -- Pass
78 (Peak) | 2483.500 6.363 46.601 52.964 74.00 54.00 Pass
78 (Peak) | 2520.100 6.465 47.954 54.419 74.00 54.00 Pass
78 (Average) | 2480.000 6.342 83.221 89.562 -- -- Pass
78 (Average) | 2483.500 6.363 33.720 40.083 74.00 54.00 Pass
78 (Average) | 2520.000 6.465 36.003 42.468 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
= ?DD: /|' wll
2427 500 2440000 2450 000 2460 000 2470 000 Z;Eilq?igcy MHZZA;QDI ooo 2500 000 2510 000 2520 000 '2537 500
Figure Channel 78: VERTICAL (Average)
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1100
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o0.0 -

500
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400

00—

200 |

100

0o

2437.500 2440.000 2450.000 2450.000

2470.000

2480.000 2490.000 2500.000 2510.000

Frequency (MHz)

Note:
1.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

average detection.

2520000 ' 2533 500

All readings above 1GHz are performed with peak and/or average measurements as necessary.

The average measurement was not performed when the peak measured data is under the limit of
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Product : Bluetooth Module
Test Item : Band Edge
Test Site : No.3 OATS
Test date : 2017/09/06
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)
RF Radiated Measurement (Horizontal):
Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) | 2362.200 6.351 49.232 55.583 74.00 54.00 Pass
00 (Peak) | 2390.000 6.474 45.924 52.399 74.00 54.00 Pass
00 (Peak) | 2400.000 6.528 59.115 65.643 -- -- --
00 (Peak) | 2402.000 6.540 87.885 94.425 -- -- --
00 (Average) | 2362.000 6.350 39.171 45.521 74.00 54.00 Pass
00 (Average) | 2390.000 6.474 34.288 40.763 74.00 54.00 Pass
00 (Average) | 2400.000 6.528 47.772 54.300 -- -- --
00 (Average) | 2402.000 6.540 84.210 90.750 -- -- --
Figure Channel 00: Horizontal (Peak)
) 7o:oi |
% L f \"r
2340 0o 2350000 2360.000 2370000 2380.000 quijff'yﬂggnz; 2400000 2410000 2420000 2430000 2440 000
Figure Channel 00: Horizontal (Average)
£ 0]
% 500 !
I 400 __J \_7
2340000 2350 000 2360000 2370.000 2360000 qu]zs:ﬂnyﬂgg}lz) 2400.000 2410.000 2420 000 2430 000 2440 000

Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product : Bluetooth Module
Test Item : Band Edge
Test Site : No.3 OATS
Test date : 2017/09/06
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2402MHz)
RF Radiated Measurement (VERTICAL):
Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. |y 1) (dB) (dBuv) (dBuV/m) | (dBuV/m) | (dBpv/m) | Result
00 (Peak) | 2389.100 5.884 47.460 53.344 74.00 54.00 Pass
00 (Peak) | 2390.000 5.880 46.144 52.025 74.00 54.00 Pass
00 (Peak) | 2400.000 5.879 51.333 57.212 -- -- --
00 (Peak) | 2402.000 5.884 78.890 84.774 -- -- --
00 (Average) | 2361.900 5.996 34.675 40.671 74.00 54.00 Pass
00 (Average) | 2390.000 5.880 34.370 40.251 74.00 54.00 Pass
00 (Average) | 2400.000 5.879 40.858 46.737 -- -- --
00 (Average) | 2402.000 5.884 75.209 81.093 -- -- --
Figure Channel 00: VERTICAL (Peak)
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Figure Channel 00: VERTICAL (Average)
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Note:

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.

“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correction Factor.

The average measurement was not performed when the peak measured data is under the limit of
average detection.

bW
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Product : Bluetooth Module
Test Item : Band Edge
Test Site : No.3 OATS
Test date : 2017/09/06
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
RF Radiated Measurement (Horizontal):
Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
"| (MHgz) (dB) (dBuv) (dBuV/m) | (dBuV/m) | (dBpV/m)
78 (Peak) | 2480.000 7.085 93.306 100.391 -- -- Pass
78 (Peak) | 2483.500 7.110 46.201 53.311 74.00 54.00 Pass
78 (Peak) | 2520.200 7.123 49.697 56.821 74.00 54.00 Pass
78 (Average) | 2480.000 7.085 89.871 96.956 -- -- Pass
78 (Average) | 2483.500 7.110 34.387 41.497 74.00 54.00 Pass
78 (Average) | 2519.800 7.126 40.791 47917 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)

1200

110.0

100.0

Q00|

B00—

00— |I ]|

40.0 |

LeveldBu¥im)

200
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100
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Frequency (MHz)
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Figure Channel 00: Horizontal (Average)
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110.0
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400 e T /
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200
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Note:

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“* > means this data is the worst emission level.

Measurement Level = Reading Level + Correction Factor.

The average measurement was not performed when the peak measured data is under the limit of
average detection.

SNk
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D DEKRA

Product Bluetooth Module
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/09/06
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)
RF Radiated Measurement (VERTICAL):
Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBuV/m)
78 (Peak) | 2479.900 6.341 84.806 91.147 -- -- Pass
78 (Peak) | 2483.500 6.363 45.719 52.082 74.00 54.00 Pass
78 (Peak) | 2520.400 6.465 47.882 54.347 -- -- Pass
78 (Average) | 2480.000 6.342 81.334 87.675 -- -- Pass
78 (Average) | 2483.500 6.363 33.737 40.100 74.00 54.00 Pass
78 (Average) | 2519.700 6.465 35.305 41.771 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
E '?EIEI: WJJ[ I|
2433500 2440000 2450000 2460000 2470000 Z;Eilq?igcy MHZZA;QDI ooo 2500 000 2510000 2520 000 '2537 500
Figure Channel 78: VERTICAL (Average)
Z o]
% 500 | '
i 400 -j
2437500 2440000 2450.000 2450.000 2470.000 zalt:ipq.iggc , MHZ:;QD'.DDD 2500.000 2510.000 2520000 ' 2533 500
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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D DEKRA

Product Bluetooth Module
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(Hopping off)
Measurement Level Result
A (dB)
>20 PASS

Figure Channel 00:
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- 4 W ¥
PFRY) EAT) FTTXTINTH STTIN TN WSRO AN SPRTICNTY PRSIV, s " Stop Freq
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st STATUS
Figure Channel 78:

RL RF E TS ALIGHALTO | Oeddd-56PM S0 03, 2017 F
enter Freq 2.489000000 GHz _ Tria: Free R Avg Type: Log-Pur vw:_ 123456 requency
Wit ™ Hbgton 30 48 P KRN
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£00 . 2,483000000 GHz
Q80 B l
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es BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (40001 pts 2200000 MHz
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- 3
st STATUS

Page: 42 of 66



Report No.: 1780554R-RFUSP01V00-A

D DEKRA

Product Bluetooth Module
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping off)
Measurement Level Result
A (dB)
>20 PASS

Figure Channel 00:

RL RF 500 SENSE-INT ALIGN ALITC 050553 PM Sen 03, 3017
enter Freq 2.397000000 GHz | Avg Type: Log-Pur TAE[1 23456 Frequency
PHO: Fast (o 17g: Free Run hw|P HNNHN
IFGain-Low #Atten: 30 dB oar N !
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es BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (40001 pts 1.400000 MHz
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N1 |f 2400 000 00 GHz £362 dBm
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st STATUS
Figure Channel 78:
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Product : Bluetooth Module

Test [tem : Band Edge

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)(Hopping on)

Measurement Level Result
A (dB)
> 20 PASS

Figure Channel 00 Hopping:

Agilent Spectrum Analyzer - Swept SA
0 RL RF 500 SENSE-INT ALIGN ALITC 0= 2345 P Sen 03, 5017 Fre uenc
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Figure Channel 78 Hopping:
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M5G STATUS
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Product : Bluetooth Module

Test Item : Band Edge

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping on)

Measurement Level Result
A (dB)
>20 PASS

Figure Channel 00 Hopping:

RL RF SO0 AC SEHSE-INT ALIGHALTS | 05-07-56PM Sap 03, 2017 F
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M5G STATUS

Figure Channel 78 Hopping:
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7. Channel Number

7.1. Test Setup

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter

7.2. Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

7.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

7.4. Uncertainty

N/A
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7.5. Test Result of Channel Number

Bluetooth Module

Channel Number

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Product
Test Item
Test Site
Test Mode

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

Agilent Spectyum Analyzes - Seopt 54

2422-2441MHz

Agilent Spmctyem Aalyres - St 54

L " o B AT O 14 PM e, 3017 .13 ’ & AT
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e &
|
i I i
1 F | K] P
i Y i Y
usa — Ium smam,
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Aot Spctrem e —Y

i
I —— o _a: | 1 £ P LT O 57, | 7P G0, 017 FiRaiy . T — W0 A | 1 LT (045 1A PM e 01, 017 Freauoncy
A ; Leg-Pwr At 345 A ; Leg-Pwr TACHt 2 5
enter Freq 2.451500000 Eﬁ_"a_m == —— vg Type: Leg e enter Freq 2471500000 Eﬁ_"a_m == —— vg Type: Leg L]
Waintow — #Amen: 30 4B ver|P NNNNN T L e 30 48 pi e
S —— S ——— Auto Tune
Mkr2 2.461 00 GHz| Mkr2 2.480 00 GHz|
Ref Offset 06 dB Ref Offset 05 dB
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45 -
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StopFreg
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e u
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i [t
1 - | T | ~
i Y 1 i Y
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Product Bluetooth Module
Test Item Channel Number
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Frequency Range Measurement Required Limit Result
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

2422-2441MHz

Mﬂlﬁgﬂm:h—; 5 Nuldlﬁ_nn-mu-'h-; 5 " T I
W ; W ; i
enter Freq 2.411000000 GHz ] enter Freq 2.431500000 GHz ] Avg Type: Leg-Par Frequsncy
i Fasi o Trig: Fres Run i Faai 5 Trig: Fre Run i
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250 e VULV wITAY Y. T ],‘ SFAILL R sV ) aaY, Ny
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Z StopFreq
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85
[Start 2.40050 GHz Stop 2.42150 GHz| CF Step)|
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M
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0z
i
i - I
11 - 11
2442-2461MHz 2462-2480MHz
Mﬂlﬁgﬂm:h—: 5 " Nuldlﬁ_nn-mu-'h-; 5 " T I
enter Freq 2.451500000 GHz ] Avg Type: Leg-Par enter Freq 2.471500000 GHz ] Avg Trpe: Log-Pwr Frommrey
i Fasi o Trig: Fres Run i Faai 5 Trig: Fre Run i
IF GabnLow EAtten: 30 9B . IF GabnLow #Atten: 30 dB oerl
e o Auto Tune
o MKrZ 2.461 00 GHZ o Mkr2 2.480 00 GHZ]
19gsiav_Ref 2050 dBm -2, m| 19gsiaty_Rel 20.50 d8m -4.51dB
105 - CenterFreq
i L ! ‘2 .’ 2471600000 GHz
¥, ¢V I Y i LALY A ol AV,
T StariFreq
2461500000 GHz|
= StopFreq
s 2481500000 GHz|
85
[Start 2.44150 GHz Stop 2.46150 GHz| CF Step)|
sRes BW 100 kHz H#VBW 100 kHz Sweep (#Swp) 2467 ms (1001 pts) 2000000 MHz
M
N 1 2 [ -3.29 dBi 3 =
1 dia)
("R I f 2 m 2,89 dBm Freq Offset
0z
1
F} . I..w}
11 - 11
e srams I.m—. Tan
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8.

8.1.

8.2

8.3.

84.

Channel Separation

Test Setup

EUT

RF Cable

D DEKRA

Limit

1

SMA
Connecter

Spectrum

Analyzer

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.

Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 283Hz
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8.5. Test Result of Channel Separation
Product Bluetooth Module
Test Item Channel Separation
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 696.0 Pass
39 2441 1000 >25 kHz 702.0 Pass
78 2480 1000 >25 kHz 698.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 (2402MHz)

Agilent Spectrum Analyzer - Swept SA

l RL RF S0 AC SEMSEINT ALIGM AUTO

04:18:14PM Sep 03, 2017

|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[L 23456 Frequency
PNO: Wide 50 114 FreeRun TYPE Wl
IFGain:Low #Atten: 30 dB DET|P NN NN N
Ref Offset 05 dB Mkr2 2.403 00 GHZ AutoTune
E%SB"’"" Ref 20.50 dBm 1.77 dBm
- ! #2 CenterFreq||

0.500

950
-185

295

395

435

2.402000000 GHz|

StartFreq
2.397000000 GHz

STATUS

s Stop Freq||
2.407000000 GHz
B35
Center 2.402000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #/BW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz,
| ) S S B2 WA T I~ [ Man
N f 2.402 00 GHz 1.33 dBm
2 N f 2.403 00 GHz 1.77 dBm
3 Freq Offset
4
5 0 Hz
8
7
8
9
10
11 v
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Channel 39 (2441MHz)

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO

04:28:12PM Sep 03, 2017

[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr micElizzess |  reduency
PNO: Wide Trig: Free Run THRE M b
| IFGain:Low #Atten: 30 dB pET|F NN NNN
o Offest05 B MKr2 2.442 00 GHZ AutoTune
19giciu _Ref 20.50 dBm 3.53 dBm
s ! ‘2 Center Freq|]
0,500 2.441000000 GHz
-9.50
el StartFreq||
98 2.436000000 GHz
2385
495
os Stop Freq||
! 2.446000000 GHz
-69.5
Center 2.441000 GHz Span 10.00 MHz| CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| O S 5T MG Auto Man
1 N f 2.441 00 GHz 351 dBm
2l N f 2,442 00 GHz 353 dBm
3 Freq Offset
: 0 Hz|
g
9
10
1 3
< >
MSG STATUS
Channel 78 (2480MHz)
Agilent Spectrum Analyzer - Swept SA
i RL RF S0 Q@ SEMSE:IMT | ALIGN AUTC 04:42:03PM Sep 03, 2017 Fi
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TACE[123456 requency
PNO: Wide (50 11g: Free Run TYPE| M abiitulid
IFGain:Low #Atten: 30 dB pET|P NMHN N
o Ofreet 05 d MKkr1 2.479 00 GHz Auto Tune
1o g8y Ref 20.50 dBm 1.25 dBm
105 #1 2 Center Freq(]
0 500 2.480000000 GHz
-9.50
e StartFreq||
25 2.475000000 GHz
-39.5
-49.5
. Stop Freqj|
2485000000 GHz
-B9.5
iCenter 2.430000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| | o oo : Auto Man
N f 2.47900 GHz 126 dBm
N f 2.480 00 GHz 0.92 dBm
Freq Offset
0 Hz

Y
=[O (€O O [~ [T O |4 (| hD =

-

H
@
o]

STATUS
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Product : Bluetooth Module
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level . Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 872.0 Pass
39 2441 1000 >25 kHz 894.0 Pass
78 2480 1000 >25 kHz 892.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
Agilent Spectrum Analyzer - Swept SA
tl RL RF 508 AC SEMSE!INT ALIGNAUTO 05:09:17 PM Sep 03, 2017 E
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & requency
PNO: Wide 5o Trig: Free Run T PE| M Wity
IFGain:Low  #Atten: 30 dB pET|P NN
ot Offeet 05 Mkr2 2.403 00 GHZ Auto Tune
1998/ Ref 20.50 dBm -5.50 dBm
s Center Freq|]
0500 1 02 2.402000000 GHz
-850
e StartFreq||
25 2.397000000 GHz
-85
-48.5
o Stop Freq(]
! 2.407000000 GHz
B85
Center 2.402000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| S S AN a1 ] T -~ | Man
1] N f 2.402 00 GHz 5,62 dBm
2l N f 2.40300 GHz 550 dBm
3 Freq Offset
4
5 0 Hz|
6
7
g
9
10
11 a
< >
MSG STATUS
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Channel 39 (2441MHz)

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO

05:17:36PM Sep

[Center Freq 2.441000000 GHz . Avg Type: Log-Pur macEfi2z45g|  Freduency
PNO: Wide Trig: Free Run TYPE|M iyt
| IFGain:Low #Atten: 30 dB pET|F NN NNN
o Offest05 B Mkr2 2.442 00 GHZ Auto Tune
19giciu _Ref 20.50 dBm -3.62 dBm
s 1 2 Center Freq|]
o s 4 2.441000000 GHz
-9.50
el StartFreq||
98 2.436000000 GHz
2385
-49.5 =y
os Stop Freq||
59.5 2.446000000 GHz
Center 2.441000 GHz Span 10.00 MHz| CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| O S 5T MG Auto Man
1 N f 2.441 00 GHz 3.37 dBm
2l N f 2,442 00 GHz 3.62 dBm
3 Freq Offset
: 0 Hz|
g
9
10
1 3
< >
MSG STATUS
Channel 78 (2480MHz)
Agilent Spectrum Analyzer - Swept SA
i RL RF S0 Q@ SEMSE:IMT | ALIGN AUTC 05:37:45 PM Sep 03, 2017 Fi
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TACE[123456 requency
PNO: Wide (50 11g: Free Run TYPE| M abiitulid
IFGain:Low #Atten: 30 dB pET|P NMHN N
o Ofreet 05 d MKkr1 2.479 00 GHz Auto Tune
E%:IB!div Ref 20.50 dBm -5.81 dBm
105 Center Freq|]
0500 01 2 2.480000000 GHz
-9.50
e StartFreq||
25 2.475000000 GHz
-39.5
-49.5
. Stop Freqj|
s 2485000000 GHz
iCenter 2.430000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| | o oo : Auto Man
N f 2.47900 GHz 5381 dBm
N f 2.480 00 GHz 5.96 dBm
Freq Offset
0 Hz

Y
=[O (€O O [~ [T O |4 (| hD =

-

H
@
o]

STATUS
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9. Dwell Time

9.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

9.2. Limit

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.

9.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

9.4. Uncertainty

* 25msec
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D DEKRA

9.5. Test Result of Dwell Time

Product Bluetooth Module

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DHS5)

Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit

(MHz) l(irllf)t h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.867 16 50 0.92 0.367 0.4 Pass
2441 2.867 16 50 0.92 0.367 0.4 Pass
2480 2.847 16 50 091 0.364 0.4 Pass

Duty cycle = ((Time slot length(ms)*Hopping of Number) / Sweep time (ms)
Dwell time = (Duty cycle /79) * (79*0.4)

CH 00 Time Interval between hops

I
enter Freq 2.402000000 aj.ﬁ;;... o Trig:Video
1FGainLow

Atten 30 4B

Avg Type: LegPwr

Ref Offset 0.5 dB
{gﬁeﬂfﬂl\r Ref 20.50 dBm

Mkr3

5.904
2.53 dBm)|

CH 00 Transmission Time

0000 Epi.ﬁ:-;,_, 5 Trig: Video
1FGainlow

Atten 30 4B

Avg Type: LegPwr

[T

Frequency

ef Offset 05 dB

R
10 dBidlv  Refl 20.50 dBm
o9

Auto Tune

3

i 5000
550

5

[Center 2.402000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10,00 ms (1001 pts)

Center Freq
2402000000 GHz|

StartFreq
2402000000 GHz|

N ———
i

Stop Freq
2402000000 GHz|

CF Step)|
1.000000 MHz

enter 2.402000000 GHz

Res BW 1.0 MHz

#VBW 1.0 MHz

Freq Offset
O Hz

Span 0
Sweep 50,00 ms (1001 pts)

CH39 Time Interval between hops

Aqglenst Spuctyum hnalyzor - St S

1 ;
[Center Freq 2.441000000 GHz _
PN F

Ref Offset 0.5 dB
{gﬁeﬂfﬂl\r Ref 20.50 dBm

Agglent Spmetiven Aalyres

CH 39Transmission Time

Swewpd 54

o 32

B
550

5

[Center 2.441000000 GHz
Res BW 1.0 MHz

E I AT L [ N AT
- J e : Frequency
S s Ava Type: Log-Prr enter Freq 2.441&00000_@&‘." == Ava Type: Log-Prr
1FGabn L ow Artenc 30 4B 1F Gl L ow Aatenc 30 4B
kr3 5.904 ms| Ao Tune Ref Offset 05 B AkeTiie
4.56 dBm Jogerd__Ref 20.50 dBm
3 ! Center Freq
—— ] o 1os 1 4 4 2441000000 GHz!
[ e P [ N N N S I S N N | N [ N I
: | | ] | | | StartFreq
] I r S B | ] ! | - I 2441000000 GH
HINERRIN ol

e T 11 T 1 1 i i ) StopFreq
“ l ] | | [ 2.441000000 GHz|
n o - CF Step|
Sweep 10,00 ms (1001 pts) 1 1.000000 MHz,
Man|

495
Freq Offset
oMz,

s

enter 2441000000 GHz Hz
Res BW 1.0 MHz #VEW 1.0 MHz

Span 0
Sweep 50,00 ms (1001 pts)
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CH 78 Time Interval between hops CH 78 Transmission Time

Agilenst Sp nalyzev - Swepd 54 Agilerst Spmnctem Anabyros - Segl Sh
i - ! HE DI R 06 D8-0 P Gep 0, 017 Fraqueney . LS T  — LT A CE, o Frequency
¥ GH Avg Type: Log-Par ™act 5 Fi X GH Avg Type: Log-Far "
entel q 2.480000000 _"%:_‘m = Trig vides g & enter Freq 2.480000000 'pn%:'r.- = Trig vides e &
Waintow — Atten:30 4B T G et 30 €8 ser T Nt
— Auto Tune| Auto Tune
Ref Offset 05 o8 MEkr3 5.904 msj Ref Offset 0.5 dB
10 dsidie__Ref 20.50 dBm -6.53 dBm| jogsid _Ref 20.50 dBm
og T T
105 1 t Center Freq) | Center Freq)
oo o2 | | . ol 108 | ! ! { 2480000000 GHz|
sl A T A— S | O Sl el |
o !

3 | | | = StartFreq | StartFreq
o T T T - 2480000000 GHz{ll - ., = 1 Tl I )| 2480000000 GHz
s = "y -

495
e Stop Freq [ Stop Freq
2 GHz - 2 GHz
45 -} R . e t— —
[Center 2.420000000 GHz Span 0 Hz| crstepfl ... i 1 L (e [Selly AU e | L A, ] ] I CF Step|
Res BW 1.0 MHz Sweep 10,00 ms (1001 pis) 1.000000 MHz| i | | ] 1.000000 MHz|
I L - S A AN 5 O ML) A LT el ! — i
N ETm S dan, o
ms. 45 dBm
] t 5£.904 ms .53 dBm FreqOffsetl . il | Ul i ! | I il FreqOffset
4 . oHE oHE
s
: T & enter 2480000000 GHz Span 0 Hz
« ) Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pis]
s STATLS Inm STATLS

Note:
The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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Product Bluetooth Module

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Channel 00,39,78 —DHSY)

Time slot . . . -
Frequency Hopping of | Sweep time Dwell Time Limit

(MHz) lgggh Number (ms) | DUty cycle (Sec) (Sec) | Result
2402 2.887 16 50 0.92 0.370 0.4 Pass
2441 2.877 16 50 0.92 0.368 0.4 Pass
2480 2.887 16 50 0.92 0.370 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)

Dwell time =

(Duty cycle /79) * (79%0.4)

CH 00 Transmission Time

CH 00 Time Interval between hops

e - Sevept 54

ICenter Freq 2.402000000 GHz | Avg Type: LegPur [Center Freq 2.402000000 GHz | Ava Type: Leg-Pur Fracuency
s it Fasi T Trig: Video v R it Fasi T Trig: Video
1FGabn L ow Artenc 30 4B , = 1F Gl L ow Aatenc 30 4B .
i Auto Tune Auto Tune
Ref Offset 06 dB MKr3 3.397 ms| FRef Offset 05 dB
10 dsidie__Ref 20.50 dBm 2.96 dBm jogsid _Ref 20.50 dBm
og
105]pehk2 3 | Center Freq
<0 = & 1 | 2.402000000 GHz,
5 1 ol " e i A
i 11 | StartFreq
= = = 1= a5 ] 2402000000 GHz,
= I StopFreq
| 2.402000000 GHz|
i 2= — 4L
[Center 2.402000000 GHz Span 0 Hz| - | CF Step)|
Res BW 1.0 MHz Sweep 10,00 ms (1001 pts) i | 1.000000 MHz
Man|
45 '
Freq Offset
oMz,
&5
: - enter 2402000000 GHz Span 0 Hz
T Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50,00 ms (1001 pis]
s sTaT Iu'(. STATLS

Mgt Spcteen Analyzes - Swept S4

CH 39Transmission Time

Sevept 54

L [ E T AT L [ N I
g it | w  lwo u | : | = [wo ERaioey
x Avg Type: Log-Pwr ¥
enter Freq 2.441000000 aﬁpé:_m = Trg:vides : enter Freq 2.441000000 aﬁpé:_m = Trg:vides
1FGabn L ow Artenc 30 4B ekl 1F Gl L ow Aatenc 30 4B
T ar oy — Auto Tune Auto Tune
Ref Offset 06 dB MKr3 4.965 ms| FRef Offset 05 dB
10 dsidie__Ref 20.50 dBm 4.77 dBm| jogsid _Ref 20.50 dBm
og
108 a2 3 | CenterFreq
50 | - 105 1 T 1 2841000000 GHz
2 I = W i { il G e | 0 Y
i | ' StarFreq
o T I~ B i | 2441000000 GHz|
Wl | [Tl
= | | — 1 Stop Freq
i [ l L ' 2.441000000 GHz|
5 5. — N . 2 4 - - S — i 4 L B
(Center 2.441000000 GHz n 0 He| o | il CFStep)
Res BW 1.0 MHz i | 1.000000 MHz
Man|
495
Freq Offset
oMz,
s
: - enter 2441000000 GHz Span 0 Hz
I Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50,00 ms (1001 pis]
s = Iu'(. STATLS
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N AL O B0 4 PM e, 2017 | ’ AT
2460000000 GHz | v Type: Log-Pr mafiiies)  Feauney  RCoierFroq 2480000000 GH ] R e = Frequency
PG Fa = Trig: Vides i T PHG: Pt g 119 Video s
iFGainiow © Aten: 30 48 WFainiow © Ater: 30 48
S i Auto Tune Auto Tune
Ref Offset 05 o8 MEkr3 5.365 msj Ref Offset 0.5 dB
19gaia__Ref 2050 dBm 2.26 dBm jogsid _Ref 20.50 dBm
104 7 ,3 CenterFreq | Center Freq
B s T 2 GHz{ll 105 | 2 480000000 GHz,
. S B8 i i B IR
i " | | | l StartFreq
s - . L aio | : | 2480000000 GHz|
s
l [T
e T T 1 StopFreq
L | l \ [ 2.480000000 GHz|
s = N N . . - | 11— - L
[Center 2480000000 GHz Span 0 Hz s CF Step|
Res BW 1.0 MHz | Sweep 10,00 ms (1001 pts) i 1.000000 MHz|
I L - S A AN 5 O ML) A LT el
EN Zaems 317 8m. o
ms. ’,& iah
o o e et o i ] il i\ ! I I Il FreqOffset
4 I oMz,
s
: - enter 2480000000 GHz Span 0 Hz
« ) Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pis]
s STATLS In.'(. STATLS

Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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10. Occupied Bandwidth

10.1.  Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

10.2.  Limits

N/A

10.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

10.4. Uncertainty

* 283Hz
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10.5.

Test Result of Occupied Bandwidth

Product Bluetooth Module

Test [tem Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Channel No. Fr(el\c/lllgil)cy Measur(flz(n}qle;r)lt Level Requ(ilzle;lzidimit Result
00 2402 1044 -- NA
39 2441 1053 -- NA
78 2480 1047 - NA

Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

(l ALIGM AUTO 04.23:35PM Sep 03, 2017
[Center Freq 2.402000000 GHz | Avg Type: Log-Pur macEfi2ze5g|  Freduency
PNO: Wide Trig: Free Run THRE M b
| IFGain:Low #Atten: 30 dB pET|F NN NNN
o Offest05 B Mkr2 2.401 478 GHZ Auto Tune
19giciu _Ref 20.50 dBm -21.52 dBm
s 1 Center Freq|]
0,500 2.402000000 GHz
-9.50 .2 3
. ’
195 T = | StartFreq||
285 2.400500000 GHz
2385
-49.5
oe Stop Freq||
! 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHz| CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300,000 kHz
| 5 S S A N T N2 N I T~ [ Man
1 N f 2.402 027 GHz -1.33 dBm
2 N f 2.401 478 GHz 2152 dBm
3| N f 2.402 5§22 GHz -21.60 dBm Freq Offset
4 0Hz
8
9
10
11 v
< >
MSG STATUS
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Figure Channel 39:
Agilent Spectrum Analyzer - Swept SA
0 RL RF s08 SEMNSE:INT ALIGNAUTO 04:32:53PM Sep 03, 2017 F
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & requency
PNO: Wide 50 114 FreeRun TPE W] ifiifchful
IFGain:Low #Atten: 30 dB CETIP MNMNHMN
o Offest0B db MKr2 2.440 472 GHZ AutoTune
10gBiaiv_Ref 20.50 dBm -20.36 dBm
ns 1 CenterFreq||
0500 2.441000000 GHz
-9.80 2 3
195 . -19.52 aomfl
StartFreq||
5 2.439500000 GHz
-38.5
-85
oy Stop Freq||
e 2442500000 GHz
Center 2.441000 GHz Span 3.000 MHZ CF Step
| Res BW 30 kHz #/BW 100 kHz Sweep #Swp) 3.200 ms (1001 pts) 300.000 kHz,
| ] uo [owow Auto Man
N f 2441027 GHz 0.48 dBm
2 N f 2.440 472 GHz 20.36 dBm
3N f 2.4415325 GHz -20.33 dBm Freq Offset
2 0Hz
5
7
)
9
10
11 3
< b3
MSG STATUS
Figure Channel 78:
Agilent Spectrum Analyzer - Swept SA
fl RL RF S0&  AC SEMSE!INT ALIGNAUTO 04:59:12PM Sep 03, 2017 E
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 requency
PNO: Wide 5 Trig: Free Run THVPE M ek
IFGain:Low #Atten: 30 dB CET|P MM MM N
o Ofest0B db MKr2 2.479 475 GHZ Auto Tune
19gBidiv_Ref 20.50 dBm -22.48 dBm
ns Center Freq||
o500 2.480000000 GHz
-9.80 ‘2 3
e = StartFreq||
25 2.478500000 GHz
-38.5
-48.5
85 Stop Freq||
e 2481500000 GHz
Center 2.480000 GHz Span 3.000 MHZ| CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts)| 300.000 kHz
| E=s T o o Auto Man
1] N f 2.479 952 GHz -1.86 dBm
2 N f 2.479 475 GHz 22.48 dBm
3N f 2.480522 GHz 2194 dBm Freq Offset
: 0Hz
5
7
)
9
10
11 3
< b3
MSG STATUS
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Product Bluetooth Module

Test [tem Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)

Channel No. Fr(el\c/lllgil)cy Measur(flz(n}qle;r)lt Level Requ(ilzle;lzidimit Result
00 2402 1308 -- NA
39 2441 1341 -- NA
78 2480 1338 - NA

Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

0 RL RF S0G  AC ALIGNAUTO 05:10:35PM Sep 03, 2017

[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr macEfi2ze5g|  Freduency
PNO: Wide O Trig: Free Run THRE M b
| IFGain:Low #Atten: 30 dB pET|F NN NNN
o Ofeot 05 dB MKr2 2.401 331 GHZ Auto Tune
19g8idi__Ref 20.50 dBm -24.46 dBm
ns ] CenterFreq||
0500 2.402000000 GHz
-9.50
2 3
-19.8 ’ 24 40 dBm| Start Freq 1
98 2.400500000 GHz
395 ~ SN
-49.5
o Stop Freq||
! 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHZ CF Step
| Res BW 30 kHz #VBW 100 KHz Sweep (#Swp) 3.200 ms (1001 pts) 300,000 kHz
I [ v | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE Auto Man
1] N f 2.401 877 GHz 4.40 dBm
2l N f 2.401 331 GHz 2446 dBm
3| N f 2402 639 GHz -24 46 dBm Freq Offset
4 0Hz
8
9
10
1 %

STATUS
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Figure Channel 39:
Agilent Spectrum Analyzer - Swept SA
0 RL RF s08 AC SEMNSE:INT ALIGNAUTO 05:34:40PM Sep 03, 2017 F
|[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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