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1. GENERAL INFORMATION

1.1. EUT Description

Product Name DCM (Data Communication Module)
Trade Name DENSO CORPORATION

Model No. 5-104348-192

FCCID. H8NCDD6020

Frequency Range 2402-2480MHz

Channel Number 79

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

Antenna Type PIFA Antenna
Channel Control Auto
Antenna Gain Refer to the table “Antenna List”

Antenna List

No.|Manufacturer Part No. Antenna Type Peak Gain
1 |ASKEY CDD6020 PIFA Antenna  |2.74dBi for 2.4GHz
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 DCM (Data Communication Module) with a built-in WLAN and Bluetooth 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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1.2. Operational Description

The EUT is a DCM (Data Communication Module) with built-in 2.4GHz Bluetooth
V3.0,V2.1+EDR transceiver. The number of the channels is 79 in 2402-2480MHz. This device
provides three kinds of transmitting speed and modulation, respectively GFSK(1Mbps) / 7
/4ADQPSK(2Mbps) / 8DPSK(3Mbps). The antenna is PIFA antenna and provides diversity function
to improve the receiving function.

The system receivers have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shift frequencies in synchronization with the transmitted
signals

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. The transmitter is presented with a continuous data stream. In
addition, a system employing short transmission bursts must comply with the definition of a
frequency hopping system and must distribute its 79 channels and over the minimum number of
hopping channels (75 channels).

The incorporation of intelligence within a frequency hopping spread spectrum system that
permits the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.

The coordination of frequency hopping systems in any other manner for the express purpose
of avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters
is not permitted.

This equipment includes WLAN and Bluetooth, which can not transmit signals

simultaneously.
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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 |Digital camera ASKEY N/A N/A N/A
2 |Note Book DELL Inspiron 15 3000 N/A N/A
3 |LTE Antenna ASKEY N/A N/A N/A
4 |GPS Antenna ASKEY N/A N/A Non-shielded, 1.4m
5 |Battery (DC 12V) [TRANE 12B50PE N/A N/A
6 |FLASH Transcend JF110 132706-1218 |N/A
Signal Cable Type Signal cable Description
A |Power Cable Non-shielded, 0.5m
B |USB Cable Non-shielded, 0.4m
C |USB Cable Non-shielded, 1.4m
D |Signal Cable Non-shielded, 1.2m
E |Signal Cable Non-shielded, 2.9m
F |Signal Cable Non-shielded, 1.4m, two PCS
G |Signal Cable Non-shielded, 1.4m
1.4. Configuration of Tested System
D Battery
________________________________________________________________________________________________________________________________________ {3)
Note Book
A o (2)
EUT G
E
Cc
2 F
Digital LTE LTE GPS
camera FLESH Antenna Antenna Antenna
a | OF | ] @ | ER (4)
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1.5. EUT Exercise Software

A e

Setup the EUT as shown in Section 1.4.

Execute software "QRCT V3.0.230.0” on the Notebook PC.

Configure the test mode, the test channel, and the data rate.
Press “OK” to start the continuous Transmit.

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 |12017/11/28 {2018/11/27
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 2017/10/13 |12018/10/12
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 2017/9/30 2018/9/29
X |Filter MicroTRON BRM50701 019 2017/11/2 2018/11/1

Filter Microwave Circuits [N0257881 36681 2017/12/7 2018/12/6
X  |EMI Test Receiver R&S ESR26 101385 2017/9/29 2018/9/28
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

A
A 4

EUT |
ooo Load N
- o o L{ Nl
LISN© /@ LISN

/ ///////</ // A
LISN
Ground Plane

Page: 12 of 64



Report No.: 17A0157R-RFUSPO1V00-A > D E K RA

2.2. 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.

2.3. 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.

24. Uncertainty

+ 2.26dB
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2.5. Test Result of Conducted Emission

Owing to the DC operation of EUT, this test item is not performed.
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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

Page: 15 of 64



Report No.: 17A0157R-RFUSPO1V00-A > D E K RA

3.5. Test Result of Peak Power Output

Product : DCM (Data Communication Module)

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2017/11/16

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

(MHz) (dBm)

Channel 00 2402.00 1.93 1 Watt= 30 dBm Pass
Channel 39 2441.00 2.81 1 Watt= 30 dBm Pass
Channel 78 2480.00 0.66 1 Watt= 30 dBm Pass
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Product : DCM (Data Communication Module)

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2017/11/16

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

(MHz) (dBm)

Channel 00 2402.00 2.59 1 Watt= 30 dBm Pass
Channel 39 2441.00 3.53 1 Watt= 30 dBm Pass
Channel 78 2480.00 1.81 1 Watt= 30 dBm Pass
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4. Radiated Emission

4.1. Test Setup
Under 30MHz

Antenna Mast

Broadband or Loop
Antenna 3
EUT Antenna height islm.
Non-Conducted 1m
Talls
fK0cm
Test | %I Fully soldered Metal Ground | -
Receiver
Below 1GHz
] ;
[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.

Test
Receiver

|Fully soldered Metal Ground ||

To Controller

To Receiver
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Above 1GHz

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| | Prg-
Amplifier

|

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

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+
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4.5. Test Result of Radiated Emission

Product : DCM (Data Communication Module)
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/11/15
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 40.126 42.636 -31.364 74.000
7206.000 9.511 38.041 47.552 -26.448 74.000
9608.000 10.394 37.147 47.541 -26.459 74.000
Average

Detector:
Vertical

Peak Detector:

4804.000 2.923 40.622 43.544 -30.456 74.000
7206.000 9.988 37.707 47.696 -26.304 74.000
9608.000 10.847 37.007 47.854 -26.146 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 : DCM (Data Communication Module)
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/11/15
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 40.327 42.352 -31.648 74.000
7323.000 9.762 36.864 46.625 -27.375 74.000
9764.000 9.682 37.578 47.259 -26.741 74.000
Average

Detector:
Vertical

Peak Detector:

4882.000 2.488 39.852 42.340 -31.660 74.000
7323.000 10.375 36.134 46.508 -27.492 74.000
9764.000 10.315 37.639 47.954 -26.046 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 : DCM (Data Communication Module)
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/11/15
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 40.087 42.669 -31.331 74.000
7440.000 10.555 35.970 46.525 -27.475 74.000
9920.000 10.206 37.039 47.245 -26.755 74.000
Average

Detector:
Vertical

Peak Detector:

4960.000 3.398 39.264 42.663 -31.337 74.000
7440.000 11.214 35.307 46.521 -27.479 74.000
9920.000 11.245 36.302 47.547 -26.453 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 : DCM (Data Communication Module)
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/11/15
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 40.101 42.611 -31.389 74.000
7206.000 9.511 37.036 46.547 -27.453 74.000
9608.000 10.394 36.480 46.874 -27.126 74.000
Average

Detector:
Vertical

Peak Detector:

4804.000 2.923 40.286 43.208 -30.792 74.000
7206.000 9.988 36.798 46.787 -27.213 74.000
9608.000 10.847 36.146 46.993 -27.007 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 : DCM (Data Communication Module)
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/11/15
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 40.622 42.647 -31.353 74.000
7323.000 9.762 36.710 46.471 -27.529 74.000
9764.000 9.682 38.160 47.841 -26.159 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 2.488 39.983 42.471 -31.529 74.000
7323.000 10.375 36.532 46.906 -27.094 74.000
9764.000 10.315 37.526 47.841 -26.159 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 : DCM (Data Communication Module)
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/11/15
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 40.051 42.633 -31.367 74.000
7440.000 10.555 35.586 46.141 -27.859 74.000
9920.000 10.206 37.008 47214 -26.786 74.000
Average

Detector:
Vertical

Peak Detector:

4960.000 3.398 38.775 42.174 -31.826 74.000
7440.000 11.214 34.893 46.107 -27.893 74.000
9920.000 11.245 35.764 47.009 -26.991 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 : DCM (Data Communication Module)
Test Item : General Radiated Emission
Test Site : No.3 OATS
Test date : 2017/11/14
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
263.770 -5.493 38.737 33.244 -12.756 46.000
383.080 1.305 31.957 33.262 -12.738 46.000
514.030 3.177 32.443 35.620 -10.380 46.000
599.390 3.488 30.861 34.349 -11.651 46.000
691.540 3.722 30.131 33.853 -12.147 46.000
767.200 5.099 28.116 33.216 -12.784 46.000
Vertical
179.380 -0.824 35.172 34.348 -9.152 43.500
239.520 -6.138 40.073 33.935 -12.065 46.000
345.250 -0.462 35.932 35.471 -10.529 46.000
551.860 -1.200 36.226 35.026 -10.974 46.000
647.890 -3.171 32.926 29.756 -16.244 46.000
767.200 2.199 28.116 30.316 -15.684 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 :  DCM (Data Communication Module)

Test [tem . General Radiated Emission

Test Site : No.3 OATS

Test date :2017/11/14

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

239.520 -6.878 40.073 33.195 -12.805 46.000
345.250 -1.492 35.932 34.441 -11.559 46.000
442.250 0.206 34.305 34.511 -11.489 46.000
556.710 2.695 33.456 36.151 -9.849 46.000
647.890 1.609 32.926 34.536 -11.464 46.000
742.950 3.904 31.875 35.779 -10.221 46.000
Vertical
179.380 -0.824 35.172 34.348 -9.152 43.500
292.870 -5.136 37.023 31.887 -14.113 46.000
407.330 -4.457 36.816 32.359 -13.641 46.000
514.030 0.257 32.443 32.700 -13.300 46.000
599.390 1.198 31.108 32.306 -13.694 46.000
695.420 1.352 31.994 33.346 -12.654 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.
The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

AR
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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
Test Item
Test Site
Test date
Test Mode

DCM (Data Communication Module)
RF Antenna Conducted Test

No.3 OATS

2017/11/16

Mode 1: Transmit - 1Mbps (GFSK)

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -19.05

Reading Value |
T

10 +

REW: 100k, VBW: 1M
Sweep Time: Aufo 7

dBm

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -18.56

Reading Value |
T

20 H

REW: 100k, VBW: 1M
Sweep Time: Aufo 1

dBm

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— LimitTine: -20.72

Reading Value |
T

RBW: 100k, VEW: 1M |
Sweep Time: Auto

10 +
-20

dBm

30 +

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : DCM (Data Communication Module)

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test date : 2017/11/16

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -21.83

Reading Value |
T

T T T T
F REW: 100k, VBW: 1M |
Sweep Time: Auto
0

dBm

Figure Channel 39:
Spurious Emission(30MHz-25GHz)

[—— LimitTine: -18.68 Reading Value |
= T

20 T T T e
RBW: 100k, VEW: 1M

10 4 ;
0
-0 +

£ -20 %

]

= 30

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -23.08

Reading Value |
T

T T T T
r RBW: 100k, VEW: 1M |
1 Sweep Time: Auto

0

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 absorber material
EUT _ /— on the ground plane,
—
L) L)
| %l To Receiver| | Prej—
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

+
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6.5. Test Result of Band Edge
Product DCM (Data Communication Module)
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/11/14
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
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
00 (Peak) | 2390.000 -2.687 55.039 52.352 74.00 54.00 Pass
00 (Peak) | 2400.000 -2.660 68.467 65.807 -- -- --
00 (Peak) | 2402.200 -2.657 102.891 100.234 -- -- --
00 (Average) | 2390.000 -2.687 44133 41.446 74.00 54.00 Pass
00 (Average) | 2400.000 -2.660 52.803 50.143 -- -- --
00 (Average) | 2402.000 -2.657 90.433 87.776 -- -- --
Figure Channel 00: Horizontal (Peak)
= 00— [ !
EZ’ jzziWnWWMMWMMMM\MJ \\N‘ e bl bt oo
2740.000 2350000 2360000 2370000 2380000 quijii}uggm) 2400 000 2410000 2420 000 2430 000 2440 000
Figure Channel 00: Horizontal (Average)
2 oo
% 500 1}
| A40.0 | L\
2340.000 2350000 2360000 2370000 2380000 quﬁj:f},{ugg]ﬁ) 2400000 2410000 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 = 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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DCM (Data Communication Module)

Product

Test Item Band Edge
Test Site No.3 OATS
Test date 2017/11/14
Test Mode

RF Radiated Measurement (VERTICAL):

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

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) 2390.000 -4.159 55.648 51.489 74.00 54.00 Pass
00 (Peak) 2400.000 -4.171 68.200 64.029 -- -- --
00 (Peak) 2402.200 -4.171 102.125 97.954 -- -- --
00 (Average) | 2390.000 -4.159 44.195 40.036 74.00 54.00 Pass
00 (Average) | 2400.000 -4.171 52.485 48.314 - -- --
00 (Average) | 2402.000 -4.171 89.838 85.667 - -- --
Figure Channel 00: VERTICAL (Peak)
E F0.0 -] JI[ Il
% 50 D:“""‘”""d st her e
2340000 2350.000 2360.000 2370000 2380.000 quijii}uggm) 2400000 2410.000 2420000 2470000 2440.000
Figure Channel 00: VERTICAL (Average)
£ e
% 500 |
¥ 40.0 | _J K
2240000 2250000 2260000 2270000 2380 000 quﬁj:f},{ugg]ﬁ) 2400 000 2410000 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.

average detection.

The average measurement was not performed when the peak measured data is under the limit of
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Product
Test Item
Test Site
Test date
Test Mode

DCM (Data Communication Module)

Band Edge
No.3 OATS
2017/11/14

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) | 2479.800 -2.605 101.203 98.598 -- -- Pass
78 (Peak) | 2483.500 -2.601 56.165 53.563 74.00 54.00 Pass
78 (Average) | 2480.100 -2.605 89.078 86.473 -- -- Pass
78 (Average) | 2483.500 -2.601 46.179 43.577 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)

120.0

1100

100.0 |

90.0 -

20.0 |

0.0

Level{Bu¥im)

50.0 -

40.0-]

20.0 -

20.0 ]

10.0]

o.0-|

60.0 | r

2433 500 2440000 2450 000 2460 000 2470 000 2480 000 2490 000 2500 000 2510 000 2520 000 '2533 500
Fregquency (bHz)
Figure Channel 78: Horizontal (Average)
1200,
1100
1000
L
a00]
700
=
E 60.0-|
% 50.0-] ! !
‘e —
300
200
100
D2403_3.500 2440000 2450000 2450000 2470000 2430000 2400 000 2500 000 2510000 2520000 '2523.50g
Frequency (bHz)
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.
g . Measurement Level = Reading Level + Correction Factor.

average detection.

The average measurement was not performed when the peak measured data is under the limit of
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Product : DCM (Data Communication Module)

Test Item : Band Edge

Test Site : No.3 OATS

Test date : 2017/11/14

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (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) | 2479.800 -3.978 100.176 96.198 -- -- Pass
78 (Peak) | 2483.500 -3.966 56.941 52.974 74.00 54.00 Pass
78 (Average) | 2480.000 -3.978 88.273 84.295 -- -- Pass
78 (Average) | 2483.500 -3.966 45.638 41.671 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
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Figure Channel 78: VERTICAL (Average)
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Sk wh—

average detection.

Frequency (MHz)

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1IMHz, 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
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Product DCM (Data Communication Module)
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/11/14
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) | 2390.000 -2.687 55.500 52.813 74.00 54.00 Pass
00 (Peak) | 2400.000 -2.660 71.812 69.152 -- -- --
00 (Peak) | 2402.000 -2.657 103.367 100.710 -- -- --
00 (Average) | 2390.000 -2.687 44227 41.540 74.00 54.00 Pass
00 (Average) | 2400.000 -2.660 57.679 55.019 -- -- --
00 (Average) | 2402.100 -2.657 88.419 85.762 -- -- --
Figure Channel 00: Horizontal (Peak)
= 00— !
o e =
2740.000 2350000 2360000 2370000 2380000 quijiiuggm) 2400 000 2410000 2420 000 2430 000 2440 000
Figure Channel 00: Horizontal (Average)
2 oo
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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.

average detection.

The average measurement was not performed when the peak measured data is under the limit of
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Product DCM (Data Communication Module)
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/11/14
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2402MHz)
RF Radiated Measurement (VERTICAL):
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) | 2390.000 -4.159 54.956 50.797 74.00 54.00 Pass
00 (Peak) | 2400.000 -4.171 71.886 67.715 -- -- --
00 (Peak) | 2402.000 -4.171 103.023 98.852 -- -- --
00 (Average) | 2390.000 -4.159 44.192 40.033 74.00 54.00 Pass
00 (Average) | 2400.000 -4.171 57.463 53.292 -- -- --
00 (Average) | 2402.000 -4.171 88.086 83.915 -- -- --
Figure Channel 00: VERTICAL (Peak)
= 00— |
% 50 ni B A s At et b b I P o Ty T WJ) \\WM«‘L"“ i
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Figure Channel 00: VERTICAL (Average)
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¥ 40.0 | J lk
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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 DCM (Data Communication Module)
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/11/14
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
RF Radiated Measurement (Horizontal):
Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit
Channel No. (dB) (dBuv) (dBuV/m) | (dBuV/m) | (dBuv/m) | Result
78 (Peak) | 2480.000 -2.605 101.559 98.954 -- -- Pass
78 (Peak) | 2483.500 -2.601 57.745 55.143 74.00 54.00 Pass
78 (Average) | 2480.000 -2.605 86.896 84.291 -- -- Pass
78 (Average) | 2483.500 -2.601 45.494 42.892 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)
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average detection.
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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
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Product DCM (Data Communication Module)
Test Item Band Edge

Test Site No.3 OATS

Test date 2017/11/14

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) (dBpV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2480.000 -3.978 99.976 95.998 -- - Pass
78 (Peak) | 2483.500 -3.966 57.090 53.123 74.00 54.00 Pass
78 (Average) | 2480.000 -3.978 85.644 81.666 -- - Pass
78 (Average) | 2483.500 -3.966 45.033 41.066 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
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- e s s P e e e
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Figure Channel 78: VERTICAL (Average)
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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.
g . Measurement Level = Reading Level + Correction Factor.

average detection.

The average measurement was not performed when the peak measured data is under the limit of
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Product DCM (Data Communication 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
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Product DCM (Data Communication 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:
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Figure Channel 78:
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Product : DCM (Data Communication 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
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Figure Channel 78 Hopping:
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Product : DCM (Data Communication 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
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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

Product DCM (Data Communication Module)
Test Item Channel Number
Test Site No.3 OATS

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

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
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Product DCM (Data Communication 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
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2422-2441MHz
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B 2461600000 GHz il 2481500000 GHz,
P P
i i
244150 GHz Stop 246150 GHz| CF Step| 246150 GHz ‘Stop 248150 GHz CF Step|
es BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2467 ms (1001 nls] 2000000 MHz{§lRes BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2467 ms (1001 pts)| 2.000000 MHz|
Man| Man|
M 11171 2442 00 GHz | 141 dBm| M 11171 2462 00 GHz | -3 48 dB
L 1 2461 OQGHI . 08EdEm)| FreqOfset L 1 UBOWGH! 417 dBm| FreqOfset
0 Hz| 0 Hz|
Scale Type Scale Type|
i i
i Log Lin| 1 Leg Liny
s %.,-Ar\. s %.,-Arb
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8. Channel Separation

8.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.2 Limit

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.

8.3. 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.

8.4. Uncertainty

* 283Hz
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8.5. Test Result of Channel Separation

Product : DCM (Data Communication 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 642.0 Pass
39 2441 1000 >25 kHz 644.0 Pass
78 2480 1000 >25 kHz 644.0 Pass

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

Channel 00 (2402MHz)
| Keysight Spectrum Anclyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [07:56:23 PMNov 15, 2017 s
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide () Trig: Free Run TYPE| M WARMAA
IFGain:Low #Atten: 30 dB oET|P NNNNN
ot Oeet 05 a Mkr2 2.403 00 GHzZ Auto Tune
{0 gl Ref 20.50 dBm 1.30 dBm
s 1 #2 CenterFreq||
0 500 2.402000000 GHz
2 JA VAR
7 I
-195
/ \ StartFreq(|
298 / \/ 2.397000000 GHz
395 A}
405 ,Nf'/ \N"“’\ |
Y I U T - StopFreq||
' 2.407000000 GHz
-69.5
Center 2.402000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 3500.0 ms (1001 pts) 1.000000 MHz
| N S 55 o o e R S | Man
1| N f 2.402 00 GHz 1.27 dBm
§ N f 2.403 00 GHz 1.30 dBm FreqOffset
4 0Hz
5
[
7
8 Scale Type
9
i * |os mr
IMSG [%STAWS
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Channel 39 (2441MHz)

s Keysight Spectrum Analyzer - Swept SA @@l@_
RL [ RF [s00 ac | | sENsE:NT] | ALIGN AUTO [ 08:02:57 PMNov 15, 2017 Frequenc
|Center Freq 2.441000000 GHz ] ] Trig: Free Run Avg Type: Log-Pwr TecEl123456 quency
s Wide > gasten: 30 dB DET|P NNNNN
o Offect05 B Mkr2 2.442 00 GHZ Auto Tune
10 dB/div__ Ref 20.50 dBm 1.98 dBm
Log L
ik 1 ’2 Center Freq||
0.500 o, 2.441000000 GHz
Dilwile
195 / \ StartFreq(|
295 \/ 'y 2.436000000 GHz
-39.5
495 --f“/ \““h.
5g 5 [primenite oo g ket il A R N stop Freq||
2.446000000 GHz
-69.5
Center 2.441000 GHz Span 10.00 MHZz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
oo e | T | FRCTON | FUNCTONWOTE]  FUNCTONVALE B pute Man
1] N f 2.441 00 GHz 2.02dBm
2| N f 2.442 00 GHz 1.98 dBm FreqOffset
3
4 0 Hz|
5 E
6
7
8 Scale Type
9
10 q i
11 | Log ml|
IMSG [%STATUE
Channel 78 (2480MHz)
| = Keysight Spectrum Analyzer - Swept 5A \il\iﬂﬁl
| | RF [s0e ac | [ SENSE:INT] | ALTGN AUTO  [08:07:30 PM Nov 15, 2017 s
|Center Freq 2.4800000006Hz | Avg Type: Log-Pwr jassa PEERER it
i oe & 4asten: 30 dB peT|P NNNNN
ot OTeet 05 d Mkr1 2.479 00 GHz Auto Tune
1odBidiv__Ref 20.50 dBm 0.22 dBm
105 ‘ 1 VA Center Freq
0 200 2.480000000 GHz
-9.50 / \/ \\\
as / \ StartFreq
295 f \ 2.475000000 GHz
9.5 ,../( o = \w“
495 'y
s WWW WWMW StopFreq
2.485000000 GHz
-69.5
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #VYBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz|
| | Man
2.479 00 GHz 0.22 dBm
2| N f 2.480 00 GHz 0.10 dBm Freq Offset
0Hz
I3 E
6
7
8 Scale Type
9
13 _ |tos m||
IMSG %STI\TUS
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Product DCM (Data Communication 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 862.0 Pass
39 2441 1000 >25 kHz 866.0 Pass
78 2480 1000 >25 kHz 864.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 (2402MHz)
' Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [s0q ac | | | SENSE:INT] | ALIGN AUTO [08:16:55 PMNov 15,2017 F
|Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide ) Trig: Free Run TVPE| MWAARRARAL
IFGain:Low  #Atten: 30 dB OET|P NNNNN
Auto Tune
Mkr2 2.403 00 GHZ
Ref Offset 0.5 dB
1ngB.ldiv R:'af 2(?50 dBm 0.30 dBm
105 1 ‘ 2 Center Freql
0 500 \“\ 2.402000000 GHz
-9.50
198 / \\ StartFreqf|
295 J; L‘v 2.397000000 GHz
2395
-49.5 M w%wm«.—e{mﬁ
oo ¢ Preost Y s, | Stop Freq||
’ 2.407000000 GHz
B8
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
I' futo Man
1| N f 2.402 00 GHz 0.23 dBm
§ N f 2.403 00 GHz 0.30 dBm FreqOffset
4 0 Hz|
5
6
g Scale Type
9
jl? Log Linfl
3 . |
MG [y sTaTUs
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Channel 39 (2441MHz)

s Keysight Spectrum Analyzer - Swept SA @@l@_
RL [ RF [soQ ac | | SENSE:INT] | ALIGN AUTO  [08:23:17 PMNov 15,2017 Freguenc
[Center Freq 2.441000000GHz | Trig: Free Run Avg Type: Log-Pwr TeCEi 2385 quency
s Wide > gasten: 30 dB DET|P NNNNN
o Offect05 B Mkr2 2.442 00 GHZ Auto Tune
1o geici _Ref 20.50 dBm 1.11 dBm
na 1 ‘ 2 Center Freq(]
0.500 2.441000000 GHz
T
-9.80 //jfﬁ \-h\\
195 X l StartFreq(|
295 P Iy 2.436000000 GHz
395 / A h, Af\\\
495 ,
o P B T S Stop Freq||
’ 2.446000000 GHz
-69.5
Center 2.441000 GHz Span 10.00 MHZz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| | Man
1] N f 2.441 00 GHz 1.12dBm
2| N f 2.442 00 GHz 1.11dBm FreqOffset
3
4 0 Hz|
5 E
6
7
] Scale Type
9
10 q i
11 | Log ml|
IMSG [%ETATUE
Channel 78 (2480MHz)
| = Keysight Spectrum Analyzer - Swept 5A \il\iﬂﬁl
| | RF [s0e ac | [ SENSE:INT] | ALTGN AUTO  [08:28:10 PM Nov 15, 2017 s
|Center Freq 2.4800000006Hz | Avg Type: Log-Pwr jassa PEERER it
i oe & 4asten: 30 dB peT|P NNNNN
ot OTeet 05 d Mkr1 2.479 00 GHz Auto Tune
1odBidiv__Ref 20.50 dBm -0.73 dBm
105 ‘ 1 Vi Center Freq
0 200 2.480000000 GHz|
o /MWM\\
as / \ StartFreq
295 ,,} \_\ 2.475000000 GHz
-39.5 /-4...\;1./ o
495 - osber? MWW Stop Freq
-59.5
2.485000000 GHz
-69.5
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| X | Man
i N 2.479 00 GHz 0.73 dBm
2[ N f 2.480 00 GHz -0.85 dBm Freq Offset
0Hz
I3 E
6
7
8 Scale Type
9
13 _ |tos m||
IMSG %STI\TUS
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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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9.5. Test Result of Dwell Time

Product
Test Item Dwell Time
Test Site No.3 OATS

Test Mode

DCM (Data Communication Module)

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 2.887 13 50 0.75 0.300 0.4 Pass
2441 2.887 13 50 0.75 0.300 0.4 Pass
2480 2.887 13 50 0.75 0.300 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 CH 00 Transmission Time

WL ; 5 MiG & % WL ; : it I MiG & 80016 PMsy 15, 201
ter Freq 2.402000000 GH: Avg Type: Log-Fwr Fracueney ter Freq 2.402000000 GH. Av Typa: Log-Pwr Fricusey
center Freq ouezs't..'.' T-l Trig: Videa center Freq ouezs't..'.' T-l Trig: Videa b e
BFGain:Low Arten: 30 B WGain:Low Atten: 30 dB C E
Auto Tune, Auto Tune,
Ref Offset 0.5 08 Ref Offset 0.5 08 Mkr3 6.613 ms|
1048idiv  Ref 20.50 dBm 10 dBidiv__ Ref 20.50 dBm 1.46 dBm|
o0 . 3
| Center Freq il '°* ra 2 .3 Center Freq)
2 1600 2 GHz
I e e e
o 500 - = = - = —-£= > = e
| * StartFreq
a5 ! 2 b L z GHz
| s
| | o5 "
i 4 [ a Stop Freq
| | 2402000000 GHz|fil * 2402000000 GHz,
ms , B s
1 1 b o] 0
| | enter 2402000000 GHz Span 0 Hz CF Step
1.000000 MHz| s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz|
I | Jaute Man : Man
B e L e B o
s | Freq Offset Freq Offset
" I 1 0Hz 0Hz
&35
Scale Type Scale Type|
iCenter 2.402000000 GHz Span 0 Hz||-°8 iy Leg iy
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts, Y
. Kgrarus l..-.. Kptans
CH39 Time Interval between hops CH 39Transmission Time
= Fayight Speiion houlytst - Smephsh T==lc ﬂf ey T=le
KL 3 T AL TGN ke KL 3 T “ W AL TGN ke OB04:37 PW Naw L5, 2017
enter Freq 2.441000000 GHz ] A Type: Leg-Pwr B enter Freq 2.441000000 GHz ] Ava Type: LogPwr mictfiiasg|  Frequancy
= NG Tan G Tg: Widea = NG Tan G Tg: Widea bt o
BFGain:Low Arten: 30 B WGain:Low Atten: 30 dB C E
Auto Tune, Auto Tune,
Ref Offset 0.5 08 Ref Offset 0.5 08 Mkr3 6.613 ms|
1048idiv  Ref 20.50 dBm 10 dBidiv__ Ref 20.50 dBm 2.20 dBm|
o0 ks Dt psgesm
Center Freq | 105 7y 2 Jl ’3 Center Freq
2441000000 GHz i) <00 = 2 441000000 GHz|
A e e
A — el ! e —3— —3 R e - P
| : StartFreq
2 s 2
P : L GHz
| B — + S
| | 5 N
T ml ‘: Lol hke Stop Freg
| | 2441000000 GH:{fll 2441000000 GHz,
ms , B s
1 1 b o] 0
| | enter 2.441000000 GHz Span 0 Hz CF Step
1.000000 MHz| s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz|
| | Fuite Man| = Man|
e L/ S S S S Bt B
e Freq Offset Freq Offset
e 0Hz 0Hz
&35
Scale Type Scale Type|
iCenter 2.441000000 GHz Span 0 Hz||-°8 iy Leg iy
#VBW 1.0 MHz

Res BW 1.0 MHz

Sweep 50.00 ms (1001 pts;

[
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CH 78 Time Interval between hops CH 78 Transmission Time
Eww‘mﬁ = [T ——T T=le
WL - i - MSE W LI & 06108 PNy 15,2007 iy L RE _u - ME W LI & P
Center Freq i,ﬁﬁﬁﬁﬂ'ﬁﬁfsré_“ﬁ__? i W A Type: Log-Pwr : 5% enter Freq 2,4'56?!‘{!0'&3&“’&:%_“;_? i W A Type: Log-Pwr
WFGain:Low Atten: 30 B e W Gain:Low Atten: 30 dB
RefOffsot05 5 A i Gl e Mkr3 6613 ms||  AutoTune
1048idiv  Ref 20.50 dBm 10 dsidy_Ref 70.50 dBm 0.31 dBm|
82 ' i il 30,00 dBm
| Center Freq ro 3 2] T .3 Center Freq
z Grizillh oo A A y z GHz,
450 |
o 500 e |
| StartFreq i | | StartFreq
S | 2 GHz] T | 2 GHz|
Stop Freg a Stop Freg
I | 2480000000 GHz| 2480000000 GHz|
= | gL
s | CF Step fiCenter 2.480000000 GHz Span 0 Hz CF Step|
= | 1.000000 MHz| Hz Sweep 10.00 ms (1001 pls! 1.000000 :Hx
auto Man| Jan|
oy W - L A S _ﬁ- 3 T e
e FreqOffset R S — FreqOffset
R 0 Hz| . . . J 0 Hz|
| - I 7 T : ;

Scale Type I Scale Type
iCenter 2480000000 GHz Span 0 Hz||-°8 Linfl 1 1 1 : . el iy
Res BIW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts)| = : -

- Kgrarus l..,,, Egrarus
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
Test Item Dwell Time
Test Site No.3 OATS

Test Mode

DCM (Data Communication Module)

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

Time slot . . . -
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) l(?ﬁf)t h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.887 13 50 0.75 0.300 0.4 Pass
2441 2.887 13 50 0.75 0.300 0.4 Pass
2480 2.887 13 50 0.75 0.300 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

CH 00 Transmission Time

T

-\-a-,EI: e — =l
Wi ; 5 E Wi ; : i i 0620
enter Freq 2.402000000 GHz ] Ava Type: Log-Pwr Fricusey enter Freq 2.402000000 GHz | Ava Type: Log-Pwr L Fricusey
= PG Fant oo Trg: Video = PG Fant oo Trg: Video
BFGain:Low Atten: 30 dB WGain:Low Atten: 30 dB E
Auto Tune Auto Tune
Ref Offset 0.5 08 Ref Offset 0.5 08 Mkr3 6.613 ms|
10 dBidiv  Ref 20.50 dBm 10 dBidiv__ Ref 20.50 dBm 1.76 dBm|
og. - e S D
| 105/ 41 2t ’3 Center Freq)
2 3 500 4 it 2 GHz
! S - | [
1 FRT — | SUSSRPOP SN (PUVIIY CUUSRyU RO | SO I
| . | StartFreq)
S5y . 2 o oL z GHz
| s
| | o5
1 [ StopFreq
| | 2402000000 Gzl 2.402000000 GHz|
A5 1 2 ;s
|| | b o] 0
| | enter 2402000000 GHz Span 0 Hz CF Step|
| | s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)| 1.000000 MHz|
auto Man|
04 - . | Lo rvr— O FUNCTON WOTR L FUNCTICR AL T
. T S < S R R VRt IS L St e 2867ma| 045d8m
|. A e Freqonse
| - . 0 Hz|
s
Scale Type| Scale Type|
iCenter 2.402000000 GHz Span 0 Hz||-°8 iy Leg iy
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts; ]
e p=tans l..-.. [T R
CH39 Time Interval between hops CH 39Transmission Time
[ Varight et Royins - Smepd S5 T==lc ﬂf ey T=le
enter Freq 2.441000000 GHz ] Ava Type: Log-Pwr Licaidoa enter Freq 2.441000000 GHz | Ava Type: Log-Pwr Fricusey
= PG Fant oo Trg: Video = PG Fant oo Trg: Video
BFGain:Low Atten: 30 dB WGain:Low Atten: 30 dB E
Auto Tune Auto Tune
Rel Offset 05 45 Roof Offeet 06 0B Mkr3 6.613 msj
10 dBidiv  Ref 20.50 dBm 10 dBidiv__ Ref 20.50 dBm 2.56 dBm|
og. - e S D
| Center Freq | '°“ 5 v 3 _.3 Center Freq
| 2441000000 GHz{fih 500 : | - 2441000000 GHaz!
B e e — 3 | —
| e Start Freq
250 13 2 b G 2 GHz,
| =1 — ¥
= 4 :: VA StopFreq
| | 2441000000 GHz il * 2441000000 GHz,
ms : 4 =
|| | b o] 0 |
| | CF Step [flCenter 2441000000 GHz Span 0 Hz CF Step
1.000000 MHz| s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz|
| | Jaute - T Man|
T | | | = I
4 W N H t gmmj 176 48
o | FreqOffset N : i zmﬁ Freq Offset
R | 0Hz| | 1 0Hz|
s
Scale Type| Scale Type|
iCenter 2.441000000 GHz Span 0 Hz||-°8 iy Leg iy
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts; ]
e p=tans l..-.. [T R
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CH 78 Time Interval between hops CH 78 Transmission Time
[T ——T -w.Tm - m— T=le
Center Freq 2,4_§Bﬁ'ﬁl‘lﬂﬁﬁ_(‘-‘:|é_hﬁ__?l i W A Type: Log-Pwr enter Freq 2,4'50?!‘{!0%&“(‘-‘:&_“&__?] i W A Type: Log-Pwr = ,.:m:.- quency
B Gain:Low Atten: 30 dB B Gain:Low Atten: 30 o8 0 a
Auto Tune Auto Tune
Mkr3 3.806 msj
0 gmia_ Rel 20,50 dBm oo R 2030 -0.17 dBm|
4 i Rer 3000 oM
| Center Freq
z GHz
o 500
[ StartFreq
i | 2 GHe
StopFreg
| | 2.480000000 GH 2.480000000 GH
7 | " | —
- | CF Step|
- 1.000000 MiHz
| | Jaute Man
T R 1
e FreqOffset
e 0Hz|
&35
Scale Type|
(Center 2480000000 GHz Span 0 Hz|[-°8 Lin
Res BIW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pis)|
= Tomne
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.

10.1.

10.2.

10.3.

10.4.

Occupied Bandwidth
Test Setup
RF Cable
FUT 1
SMA
Connecter

Limits
N/A

Test Procedure

Spectrum

Analyzer

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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10.5.  Test Result of Occupied Bandwidth
Product DCM (Data Communication Module)
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 963 - NA
39 2441 966 - NA
78 2480 966 -- NA
Figure Channel 00:
s Keysight Spectrum Analyzer - Swept SA @@l@_
RL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [08:00:32 PMNov 15,2017
|[Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TcElTa345p|  Frequency
PNO: Wide (o Trig: Free Run TYPE|M
IFGain:Low © #Atten: 30 dB OET|P NNNNN
Auto Tune
Mkr2 2.401 526 GHz
Ref Offset 0.5 dB
10 gB!div Ref 20.50 dBm -20.27 dBm
08 1 Center Freq(]
0500 o 2.402000000 GHz
-9.80 2 "~ 3
a5 f\/.,/"’ \’\ DL1 2017 dBmjl Start Freq |
285 ,J{J“ \ﬁ\“ 2.400500000 GHz
b ¥ ¥
e Ay g™ stopFreq||
’ 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
I' pute Man
1| N f 2.402 009 GHz 017 dBm
2l N [ 2.401 626 GHz -20.27 dBm
3[ N f 2.402 489 GHz -20.40 dBm FreqOffset
4 0Hz
5
6
7
8 Scale Type
9
:IIE | Log ml|
IMSG [%STATUE
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Figure Channel 39:
| Keysight Spectrum Analyzer - Swept S =R
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [08:04:58 PMNov 15, 2017 s
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide Cp0 Trig: Free Run TYPE(M
IFGain:Low #Atten: 30 dB DET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 523 GHz
10dBidiv__Ref 20.50 dBm -19.64 dBm
s + Center Freq||
0 500 2.441000000 GHz
980 2 \’\}J\ = 3
195 ',—f"’/ bL1 1936 dBm
/nf“’ \ﬂ\\ Start Freq||
298 7 = 2439500000 GHz
-39.5 / \/,f ~\q
-49.5 7 Sdrennn
595 s Stop Freqy
' 2.442500000 GHz
-69.5
Center 2.441000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
|-_— pute Man
2.441 009 GHz 0.62 dBm
2 N f 2.440 523 GHz -19.64 dBm
3[ N f 2.441 489 GHz 19.60 dBm FreqOffset
r- | 0 Hz
[5
7
8 Scale Type
9
19 Log Linff
F ) |
IMSG %STI\TUS
Figure Channel 78:
s Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [08:14:17 PMNov 15, 2017 E
[Center Freq 2.480000000 GHz | . Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide 50 Trig: Free Run TVPE| MWAAMAAY
IFGain:Low #Atten: 30 dB DeT|P NNNNN
= Auto Tune|
Ref Offset 0.5 dB Mkr2 2.479 523 GHz
10 dBiciv__Ref 20.50 dBm -21.51 dBm
og
.5 1 Center Freq|
0 500 2.480000000 GHz
-9.50 2 I~ /f‘ﬂk-\/—l\\\ﬂ 3
95 W RN DL 24 26 B
L~ StartFreq|]
95 /f ~ 2478500000 GHz
-39.5
k —
SN AT
s ™ RN m—— Stop Freq||
' 2.481500000 GHz
-69.5

Center 2.480000 GHz Span 3.000 MHZz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1 001 pts) 300.000 kHz,
| -—— pute Man
2.480 009 GHz -1.26 dBm
2 N f 2.479 523 GHz -21.51 dBm
3[ N f 2.480 489 GHz -21.62 dBm FreqOffset
0Hz
5 2
6
7
8 Scale Type
9
i oo Linff

I

[% STATUS
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Product DCM (Data Communication Module)
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 1293 - NA
39 2441 1299 - NA
78 2480 1296 -- NA
Figure Channel 00:
s Keysight Spectrum Analyzer - Swept SA @@l@_
RL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [08:20:37 PMNov 15,2017
|Center Freq 2.402000000 GHz | _. Avg Type: Log-Pwr TRACE[123 45 6 Frequency
PNO: Wide (o Trig: Free Run TYPE| M WAArAfit
IFGain:Low  #Atten: 30 dB OET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.401 346 GHz
{9 gBidiv_Ref 20.50 dBm -21.19 dBm
s 1 Center Freq||
0500 2.402000000 GHz
9.50 J-f—\""“/\/'(\-\ Ry,
2 .~ 3
2195 / \ D11 -2 16 cifim)| start Freq I
295 / \ 2.400500000 GHz,
-39.5
495 e /»./\"“’ﬂ—, Mﬂ‘f\\m o]
cos Stop Freq(]
’ 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
I 7| Man
1| N f 2.402 009 GHz -1.16 dBm
2l N [ 2.401 346 GHz 2119 dBm
3N f 2.402 639 GHz -21.23 dBm Freq Offset
4 0Hz
5 E
6
7
8 Scale Type
9
10 g i
11 | Log ml|
IMSG [%ETATUE
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Figure Channel 39:
| Keysight Spectrum Analyzer - Swept S =R
i rRL [ RF [s0a ac | [ SENSE:INT] | ALIGN AUTO  [08:25:42 PMNov 15,2017 s
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide Cp0 Trig: Free Run TYPE(M
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mot OTect05 dB Mkr2 2.440 343 GHZ Auto Tune
10dBidiv__Ref 20.50 dBm -20.78 dBm
1a.5 1 Center Freq|
0 500 —— 2.441000000 GHz|
940 ‘g P = RN X
195 DL1 -20.26 dBm
/ \ StartFreq|]
298 7 N 2.439500000 GHz
8 ‘,—:—VJ\r-/"u\r\/ K = e A YR
-49.5
a5 Stop Freqj|
' 2.442500000 GHz
-69.5
Center 2.441000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| -—— pute Man
2.441 009 GHz -0.26 dBm
2 N f 2.440 343 GHz -20.78 dBm
3[ N T 2.441 642 GHz -20.62 dBm Freq Offset
r- | 0 Hz
6
7
8 Scale Type
9
19 _ |rea Linff
F ) |
IMSG %STI\TUS
Figure Channel 78:
s Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [08:35:46 PMNov 15, 2017 E
[Center Freq 2.480000000 GHz | . Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide 50 Trig: Free Run TVPE| MWAAMAAY
IFGain:Low #Atten: 30 dB DET/P NNNNN
o Ofect05 b Mkr2 2.479 343 GHZ Auto Tune
10 dBidiv Ref 20.50 dBm -22.77 dBm
og
.5 1 Center Freq|
0 500 2.480000000 GHz|
950 ) fr‘/__ r—\f"vf'\//\ W\'\‘ 3
135 “ SR | St
/ 5 artFreqf|
295 / \ 2478500000 GHz
-39.5
495 [l /\'“"Jﬂ[ W”’/J\ o
fas Stop Freq(]
' 2.481500000 GHz
-69.5

Center 2.480000 GHz Span 3.000 MHZz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1 001 pts) 300.000 kHz,
| -—— pute Man
2.480 009 GHz -2.30 dBm
2 N f 2.479 343 GHz -22.77 dBm
3[ N f 2.480 639 GHz -22.31dBm FreqOffset
0Hz
5 2
6
7
8 Scale Type
9
i oo Linff

< I
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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