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1. GENERAL INFORMATION

Applicant - Taiwan Anjie Electronics Co .,Ltd

Address - 1F,No0.236,Sec.3,Huanbei Rd.,Jubei City, Hsinchu
County, 30265, Taiwan

Manufacturer - Taiwan Anjie Electronics Co .,Ltd

Address - 1F,No0.236,Sec.3,Huanbei Rd.,Jubei City, Hsinchu
County,30265, Taiwan

EUT - AJTWBslim2

Model No. - AJTWBslim2

Trade Name - N/A

Model Differences : N/A

Is here with confirmed to comply with the requirements set out in the FCC Rules and Regulations Part 15
Subpart C and the measurement procedures were according to ANSI 63.10:2013. The said equipment in the
configuration described in this report shows the maximum emission levels emanating from equipment are
within the compliance requirements.

FCC Part 15 Subpart C 15.247

Tested By: Approved by:
Escon H -
S b b e Kot
Jun. 27, 2018 son © Jun. 27,2018 [xd\¢ L
Date Eason Hsu, Engineer Date Adam Chou, Manager

Designation Number: TW1640
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1.1 DESCRIPTION OF THE TESTED SAMPLES

EUT Name
Model Number
FCCID

Power From

Power Rating
Operate Frequency
Number of Channels
Channel spacing

Modulation Type

: AJTWBslim2
: AJTWBslim2
: 2AP85-AJTWBSLIM2

OlnsideOutside

OAdaptor OBattery OOPower Supply CODC Power Source MSupport
Unit PC

79

: DC5V

. Refer to the channel list as described below
: ON/A M 1 MHz

. FHSS(GFSK)

Antenna Type : Ointegral antenna: MPCB Printing [Cla dedicated antenna
Antenna gain -3.9 dBi
Channels Frequencies Channels Frequencies
(MH2z) (MH2z)
0 2402 40 2442
1 2403 41 2443
2 2404 42 2444
3 2405 43 2445
4 2406 44 2446
5 2407 45 2447
6 2408 46 2448
7 2409 47 2449
8 2410 48 2450
9 2411 49 2451
10 2412 50 2452
11 2413 51 2453
12 2414 52 2454
13 2415 53 2455
14 2416 54 2456
15 2417 55 2457
16 2418 56 2458
17 2419 57 2459
18 2420 58 2460
19 2421 59 2461
20 2422 60 2462
21 2423 61 2463
22 2424 62 2464
23 2425 63 2465
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24 2426 64 2466
25 2427 65 2467
26 2428 66 2468
27 2429 67 2469
28 2430 68 2470
29 2431 69 2471
30 2432 70 2472
31 2433 71 2473
32 2434 72 2474
33 2435 73 2475
34 2436 74 2476
35 2437 75 2477
36 2438 76 2478
37 2439 77 2479
38 2440 78 2480
39 2441
1.3 LIST OF MEASUREMENTS AND EXAMINATIONS
FCC Rule Description of Test Result
15.203 Antenna Requirement Pass
15.207 Conducted Emission Pass
15.209 Radiated Emission Pass
15.247(d)
15.247(d) Spurious Emmission Pass
15.247(b) Band Edges Measurement Data Pass
15.247(b)(2) Peak Output Power Measurement Data Pass
15.247(a)(1) Channel Separation Pass
15.247(a)(1) Dwell Time of Each Channel Pass
15.247(a)(1) Number of Channels Pass
15.247(a)(1) 20Db Bandwidth Measurement Pass
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2. TEST METHODOLOGY

All testing as described bellowed were performed in accordance with ANSI 63.10:2013 and
FCC CFR 47 Part 15 Subpart C.

24GENERAL TEST PROCEDURES

Conducted Emissions

The EUT is placed on a wood table, which is at 0.8 m above ground plane acceding to clause 15.207 and
requirements of ANSI 63.10:2013. Conducted emissions from the EUT measured in the frequency range
between 0.15 MHz and 30MHz are using CISPR Quasi-Peak / Average detectors.

Radiated Emissions

The EUT is a placed on a turn table, which is 0.8 m above ground plane. The turntable was rotated through 360
degrees to determine the position of maximum emission level. The EUT is placed at 3m away from the
receiving antenna, which varied from 1m to 4m to find out the highest emission. Each emission was to be

maximized by changing the polarization of receiving antenna both horizontal and vertical.

2.2 FCC PART 15.205 RESTRICTED BANDS OF OPERATIONS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted
in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 — 0.110 16.42 — 16.423 ~ _
10.495 — 0.505 16.69475 — 16.69525 399.9-410 45-5.1°
16.80425 — 16.80475 608 - 614 5.35-546
21735 — 2.1905 : - 16. 960 — 1240 7.25-7.75
4.125 - 4.128 25.5=25.67 1300 — 1427 8.025 - 8.5
4.17725 - 417775 37.5-38.25 1435 — 1626 5 9.0-9.2
4.20725 — 4.20775 73-1746 1645.5 — 1646.5 93-95
6.215 - 6.218 74.8-175.2 1660 — 1710 10.6 -12.7
6.26775 — 6.26825 10f2-3 1211:3,?34 1718.8 - 17222 13.25-13.4
6.31175 - 6.31225 Lo Tooes 2200 — 2300 14.47 - 145
8.291 — 8.294 e 2310 — 2390 15.35 - 16.2
8.362 — 8.366 : - 2483.5 — 2500 17.7-21.4
8.37625 — 8.38675 156.52525 2655 — 2 -
655 — 2900 22.01-23.12
8.41425 — 8.41475 156.7 - 156.9 3260 — 3267 23.6 - 24.0
12.29 - 12.293 1621-60712752 - i%g 3332 — 3339 31.2-31.8
1251975 — 12.52025 12-173. 3345.8 — 3358 36.43 - 36.5
12.57675 — 12.57725 240 — 285 3600 — 4400 %)
13.36 — 13.41 322 -3354

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2 Above 38.6
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(b) Except as provided in paragraphs (d) and €, the field strength of emissions appearing within these frequency
bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than 1000 MHz,
compliance with the limits in Section 15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in Section 15.35 apply to these

measurements.

2.3 DESCRIPTION OF TEST MODES

The EUT was tested under following modes:

Modes:
1. Continuous transmitting

Channels:
1. 2.402GHz (Lowest Channel)
2. 2.441GHz (Middle Channel?
3. 2.480GHz (Highest Channel)
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2.4 DESCRIPTION OF THE SUPPORT EQUIPMENTS

setup Diagram

See test photographs attached in appendix 1 for the actual connections between EUT and
support equipment.

Support Equipment

Peripherals Devices:

OUTSIDE SUPPORT EQUIPMENT
No. Equipment Model Serial No. ESISI II % Trade name Data Cable Power Cord
SZSL41SA ELITEGRO Unshielded
1. NB P L41SAl 174500518 DOC up N/A 1.8m
2 Fixture N/A N/A N/A N/A N/A N/A

Note: All the above equipment /cable were placed in worse case position to maximize emission signals during emission test

Grounding: Grounding was in accordance with the manufacturer’s requirement and conditions for the
intended use.
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3. TEST AND MEASUREMENT EQUIPMENT
3.1 CALIBRATION

The measuring equipment utilized to perform the tests documented in the report has been
calibrated once a year or in accordance with the manufacturer’s recommendations, and is
traceable to recognized national standards.

3.2 EQUIPMENT

The following list contains measurement equipment used for testing. The equipment
conforms to the requirement of CISPR 16-1, ANSI C63.2 and. Other required standards.

Calibration of all test and measurement, including any accessories that may effect such
calibration, is checked frequently to ensure the accuracy. Adjustments are made and correction
factors are applied in accordance with the instructions contained in the respective.

TABLE 1 LIST OF TEST AND MEASUREMENT EQUIPMENT

Instrument Manufacturer Model No. Serial No. Calibration Due Date Note
EMC Test Receiver R&S ESCI 100438 Dec. 16, 2018
LISN #1 SCHWARZBECK | NNLK8121 550213 Feb. 02, 2019 For EUT
For
LISN #2 EMCO 3825/2 9001-1400 N/A Support
Unit
RF Cable Huber+Suhner RG223/U Cable-001 Dec.17, 2018
Impedance Teseq GmbH ISNT800 23334 Nov. 08, 2018
Stabilization
Absorbing Clamp COM-POWER AB-050 421915 Aug. 17,2019
RF Cable Huber+Suhner 5D-FB CABLE-007 Aug. 16,2019
EMC Test Receiver R&S FSV40 101088 Sep. 28, 2018
Bilog Antenna SUNOL JB1 A052204 Feb. 21, 2019
Pre-Amplifier WIRELESS FPA-6592G 60028 Sep. 28, 2018
RF Cable_NSA Rx | HUBER + UHNER RG213/U Cable-004 Sep. 27, 2018
Double Ridged Guide
HORN ANTENNA EST.LINDGREN 3117 119028 Apr.18, 2019
SMA_Cable HUBER SUHNER EMCl_?L?)_OSOM_SM 170238 Mar. 05, 2019
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RF Cable
(SVSWR_TX) Huber Suhenr | SUCOFLEX 104 293864/4 Mar. 05, 2019
Mlcrowgye EMCINSTRUMEN EMCO51845 980059 Apr. 17, 2019
Preamplifier T
EMC Test Receiver R&S ESCI 100438 Dec. 16, 2018

Calibration interval of instruments listed above is one year
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4.  ANTENNA REQUIREMENTS

4.1 STANDARD APPLICABLE

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator
shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device.

And according to FCC 47 CFR Section 15.247(b), if transmitting antennas of direction gain
greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

4.2 ANTENNA CONSTRUCTION AND DIRECTIONAL GAIN

Antenna type: PCB Antenna
Antenna Gain: -3.9 dBi
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5.

PEAK OUTPUT POWER

5.1 TEST SETUP

EUT Wideband
Power Meter

5.2 LIMIT

The maximum peak output power of the intentional radiator shall not exceed the following:

1.

2.

1.
2.

According to § 15.247(b)(3) , for systems using digital modulation in the bands of 902 — 928
MHz , 2400 — 2483.5 MHz: 1 Watt.

According to 8§ 15.247(b)(4) , the conducted output power limit specified in paragraph (b) of this
section is based on the use of antennas with directional gains that do not exceed 6 dBi. Except as
shown in paragraph (c) of this section , if transmitting antennas of directional gain greater than 6
dBi are used , the conducted output power from the intentional radiator shall be reduced below
the stated values in paragraphs (b)(1) , (b)(2) , and (b)(3) of this section , as appropriate , by the
amount in dB that directional gain of the antenna exceeds 6 dBi.

5.3 TEST PROCEDURE

Peak power is measured using the wideband power meter.
Power is integrated over a bandwidth greater than or equal to the 99% bandwidth.

5.4 TEST RESULT: PASS
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5.5 TEST DATA:

2402 MHz -6.38 0.00023014 30.00 1.00

GFSK DH5 | 2441 MHz -1.38 0.00072778 30.00 1.00
2480 MHz 1.58 0.00143880 30.00 1.00

2402 MHz -8.33 0.00014689 30.00 1.00

8-DPSK | 3DH5 | 2441 MHz -2.69 0.00053827 30.00 1.00
2480 MHz 0.84 0.00121339 30.00 1.00
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6. BAND EDGE

6.1 TEST SETUP
EUT
Load
Active
[
W Non-Conductive
80 cm Table

Antenna and
turntable distance:
3m.

1-4M

Printer

Metal Full Soldered Ground Plane

Remote
Controller

Control PC

Spectrum
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6.2 LIMIT
Restricted Bands:
WMHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 3999 -410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546
21735 -2.1905 1680425 - 16.80475 060 - 1240 725-775
4125-4.128 255-2567 1300 - 1427 8.025-8.5
417725417775 37.5-3825 1435 - 1626.5 00-92
420725420775 73-74.6 16455 -1646.5 03-95
6.215-06.218 748-752 loc0 - 1710 106-12.7
0.20775 - 620825 108 -12194 1718.8-17222 13.25-134
0.31175-6.31225 123 - 138 2200 - 2300 1447 -14.5
5.291 -8.294 1499 - 150.05 2310 -2390 1535-162
5.362 - 8.366 156.52475 - 156.52525 24835 - 2500 177-214
837625 - 8.38675 156.7-1569 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125-167.17 3260 - 3267 236-240
12.29 -12.293 167.72-173.2 3332 - 3339 312-318
12.51975-12.52025 240 - 285 33458 - 3358 3643 -36.5
1257675 -12.57725 322 -3354 3600 - 4400 (3)
1336-13.41

Operation within the bands:
902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5875 MHz, and 24.0 - 24.25 GHz.

Frequency (Hz) Field Strength Field Strength
(UV/m at 3-meter) (dBuV/m at 3-meter)
1.705-30 30 (at 30-meter) 69.54
30-88 100 40
88-216 150 43
216-960 200 46
Above 960 500 54

6.3 RESULT: PASS
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6.4 TEST DATA:

BDR 1M
Lowest Channel- Horizontal

120 Level (dBuVim)

110
]
a0 ﬂ{l
FCC 15,247 P
70 [
WWHWWWWMWWMMWH}
C 247 A
50
30
10
02310 2320. 2330. 2340, 2350. 2360, 2370. 2380. 2390, 2404
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m dBuV/m dB
1 2390.00 13.90 37.05 455 32.50 0.00 50.95 54.00 -3.05 Average
2 2390.00 23.05 37.05 455 32.50 0.00 60.10 74.00 -13.90 Peak
3 2402.31 58.76 37.08 456 32.52 0.00 95.84 54.00 41.84 Average
4 2402.31 62.15 37.08 456 32.52 0.00 99.23 74.00 25.23 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Lowest Channel-Vertical

120

Level (dBuVim)

110

90

FCC 15.24?£l

4

70

CC 5,247 BV
50
30
10
0231{] 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2404
Frequency (MHz)
Freq Meter ~ System Cable Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuVvV dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 2390.00 13.22 37.05 4.55 32.50 0.00 50.27 54.00 -3.73 Average
2 2390.00 22.06 37.05 4.55 32.50 0.00 59.11 74.00 -14.89 Peak
3 2402.21 57.12 37.08 4.56 32.52 0.00 94.20 54.00 40.20 Average
4 2402.21 59.65 37.08 4.56 32.52 0.00 96.73 74.00 22.73 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain

Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line

Pagel9/74




£
|
‘Jﬂ'

HA

Global Certification Corp.

Date of Issue: Jun. 27, 2018

Report No:FR2B-860409

Highest Channel- Horizontal

120

Level (dBuV/m)

110

a0

a

FCC 15.247 PK

o

{

FCC 15.247 AV

50
30
10
02475 2478. 2480. 2482 2484, 2486. 2488. 2490. 2492, 2494, 2496. 2498. 2500
Frequency {(MHz)
Freq Meter ~ System Cable Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuVv dB/m dB dB/m dB dBuV/m dBuV/m dB
1 2479.84 63.43 37.29 4.63 32.66 0.00 100.72 54.00 46.72 Average
2 2479.84 65.92 37.29 4.63 32.66 0.00 103.21 74.00 29.21 Peak
3 2483.50 15.44 37.30 4.63 32.67 0.00 52.74 54.00 -1.26 Average
4 2483.50 26.18 37.30 4.63 32.67 0.00 63.48 74.00 -10.52 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Highest Channel- Vertical

120 Level (dBuV/m)

110

a0

FCC 15.247 PK

?UM”MP/ g
MMWWMWWNMMWMW
FCC 15.247 AV
50
30
10
02475 2478, 2480, 2482, 2434, 24386. 2488, 2490, 2492, 2494, 2496, 2498, 2500
Frequency {(MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuVv dB/m dB dB/m dB dBuV/m dBuV/m dB
1 2479.90 62.99 37.29 4.63 32.66 0.00 100.28 54.00 46.28 Average
2 2479.90 65.16 37.29 4.63 32.66 0.00 102.45 74.00 28.45 Peak
3 2483.50 15.29 37.30 4.63 32.67 0.00 52.59 54.00 -1.41 Average
4 2483.50 27.38 37.30 4.63 32.67 0.00 64.68 74.00 -9.32 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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BDR 3M
Lowest Channel- Horizontal

120

Level (dBuV/m)

110

a0

FCC 15.247[;}

4

T0

F

247 AV

50
30
10
02310 2320. 2330. 2340. 235640. 2360. 2370. 2380. 2390. 2404
Frequency {(MHz)
Freq Meter ~ System Cable Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuVv dB/m dB dB/m dB dBuV/m dBuV/m dB
1 2390.00 14.03 37.05 455 32.50 0.00 51.08 54.00 -2.92 Average
2 2390.00 22.38 37.05 455 32.50 0.00 59.43 74.00 -14.57 Peak
3 2402.12 52.99 37.08 456 32.52 0.00 90.07 54.00 36.07 Average
4 2402.12 57.44 37.08 456 32.52 0.00 94,52 74.00 20.52 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain

Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Lowest Channel-Vertical

120

Level ({dBuV/im)

110

4
a0
Fcc15.2:m{:h
) '”MFEE"E‘TJ l
2
ittt st it ing et e e sttt Tt mth ottt Masursih b e s bt sttt W, e B Ay
50
30
10
02310 2320. 2330. 2340. 2350, 2360, 2370. 2380. 2390. 2404
Frequency (MHz)
Freq Meter ~ System Cable Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m dBuV/m dB
1 2390.00 14.05 37.05 4.55 32.50 0.00 51.10 54.00 -2.90 Average
2 2390.00 24.41 37.05 4.55 32.50 0.00 61.46 74.00 -12.54 Peak
3 2402.12 50.32 37.08 4.56 32.52 0.00 87.40 54.00 33.40 Average
4 2402.12 54.73 37.08 4.56 32.52 0.00 91.81 74.00 17.81 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain

Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Highest Channel- Horizontal

120 Level (dBuV/m)

110

a0

FCC 15.247 PK

FCC 15.247 AV
50
30
10
02475 2478. 2480. 2482 2484, 2486. 2488. 2490. 2492, 2494, 2496. 2498. 2500
Frequency {(MHz)
Freq Meter ~ System Cable Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuVv dB/m dB dB/m dB dBuV/m dBuV/m dB
1 2479.80 58.51 37.29 4.63 32.66 0.00 95.80 54.00 41.80 Average
2 2479.80 63.22 37.29 4.63 32.66 0.00 100.51 74.00 26.51 Peak
3 2483.50 14.32 37.30 4.63 32.67 0.00 51.62 54.00 -2.38 Average
4 2483.50 24.67 37.30 4.63 32.67 0.00 61.97 74.00 -12.03 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Highest Channel- Vertical

120 Level (dBuV/m)

110
2

a0
FCC 15.247 PK
4
wmvwwwmwwmwwmwww

?{]M

FCC 15.247 AV
50
30
10
02475 2478. 2480. 2482 2484, 2486. 2488. 2490. 2492, 2494, 2496. 2498. 2500
Frequency {(MHz)
Freq Meter ~ System Cable Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuVv dB/m dB dB/m dB dBuV/m dBuV/m dB
1 2480.03 57.30 37.29 4.63 32.66 0.00 94.59 54.00 40.59 Average
2 2480.03 61.66 37.29 4.63 32.66 0.00 98.95 74.00 24.95 Peak
3 2483.50 14.27 37.30 4.63 32.67 0.00 51.57 54.00 -2.43 Average
4 2483.50 23.17 37.30 4.63 32.67 0.00 60.47 74.00 -13.53 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line

Note:

1. Emission level = Reading level + Correction factor

2. Correction factor : Antenna factor, Cable loss, PreAmp, etc.

3. All emissions as described above were determining by rotating the EUT through three
orthogonal axes to maximizing the emissions if the EUT belongs to hand-held or body-worn

devices.

SN

. Measurements above 1000 MHz, Peak detector setting: use a 1 MHz RBW, a 3 MHz VBW.

o1

. Measurements above 1000 MHz, Average detector setting: 1 MHz RBW with 10 Hz VBW.

(o2}

. Peak detector measurement data will represent the worst case results.
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7. 20DB BANDWIDTH
7.1 TEST SETUP
EUT Spectrum
Analyzer
7.2 TEST PROCEDURE
a. The transmitter output was connected to the spectrum analyzer.
b. Set RBW of spectrum analyzer to 30 KHz and VBW to 300KHz.
c. The 20dB bandwidth is defined as the total spectrum the power of
which is higher than peak power minus 20dB.
7.3 LIMIT
N/A
7.4 RESULT: PASS
7.5 TEST DATA:
BDR 1M
ModulationType Packet Frequency 20dB Bandwidth (MHz)
2402 MHz 0.977
GFSK DH5 2441 MHz 0.967
2480 MHz 0.962
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Lowest Channel

Spectrum CE;J
Rel Lewel 10300 dBre: Ofsel 20.50 d2 & RBW S0 kH:
& AL 20 e swWT SHE ps e VBW 30 kMz Mode Auic FFT
"alpk View
M1f1] -5, 14 dBm
| 2 ADLSTAGE CHz
0 dBm - O Bw 887.78054B62¢ kHz
| pi1] 0.20 db
977.5€ kHz
o1 Y 01 -5 7
TO TR Wkl EAVR)
En - N
20 dim ' e
A -
I'L"r |I‘_
R
= el -50.2 s
¢ -,
l.l’f—\-\ Il_-’\“‘
4L derm =
. ."-"l/
S dem—
-BC i
B dBm
F1
CF 2.402 GHz 01 pls Span 2.0 MHz
Middle Channel
[o:=2
Spectrum | E -
Ref Lavel 1000 dém Offset 20,50 4B & RBW 30 kHz
o ALt 20 48 BWT 53,2 ps e VBW 300 kHz  Meode suto FFT
e 1Rk view
MI[1] 24,15 dBm
2440510870 GHz
0 dBm Qce Bw BE2.793017456 kH2
o1 -4,180 dem T —1[1] 0.16 di
Y \r\'\_/ A 667,50 kHz
-10dBm 7 %~
A “\\ ]
T1 ,\__/ N -
-20 dBm LW \.: :
02 -24.1 -/-U‘
o,
-a0 dRm - A
/ )
/,n—.' S,
.&,Q\ia.. . i
AN s N\, P
S i
-50 dim
-a0 dBm
-70 dBm
-a0 dem
F1
|
CF 2.441 GHz 01 pts fipan 2.0 MHz
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Highest Channel
] ==
Spectrum E -
Ref Level 10,00 dim Offset 20,50 B & RBW 30 kHz
e AT 2048 BWT 23.E ps @ VBW 300 kHZ  Mode auto FFT
W@ 1Pk iew
M1[1] 20067 dBm
2.47952962 GHz
ol e — - o Oce Bw BE7.7B054B628 kHz
01 -1.010 dBrmr
- _-«""n“ f\-\,_,w-’uu.u 0.18 di
I L 962,50 kHz
-10 dBm - v T
3 v
LOHRM e s oy 1) gl —
-30 dBm =
o~ Ny
) S/ \ o
[ e : S
™ i
50 dém
-a0 dim
-70 dBm
-30 drs
F1
CF 2.48 GHz 1 pts Gpan 2.0 MHz
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BDR 3M
ModulationType Packet Frequency 20dB Bandwidth (MHz)
2402 MHz 1.296
8-DPSK 3DH5 2441 MHz 1.276
2480 MHz 1.296

Lowest Channel

Spectrum | IE-?
Ref Level 10.00 d&m Offset 20.50 dB & RBW 30 kHz
= ALt 20 dié SWT 63.2 ys @ YBW 300 kHz Mode Auto FFT
W 1rk view
M1[1] -32.14 dBm
2.40135412 GHz
0 dem Oce Bw 1.172069825 MHz
Di[1] 0.25 di
1.29676 MHz
-10 dem
D1 -12.2(70 den — \
/ \\‘/_N( S \
-20 dBm _—y = =
mi - '}
1l v e
-30 dém S — e
D2 Y32.270 deém 'y
f iy
!
-40 dBm - .
/ \
N
S e, &
;iuvgﬁnf v, .
-60 d&m
-70 dem
-0 dém =
F1
|
CF 2.402 GHz 401 pts Span 2.0 MHz

Page29/74




20 Global Certification COrp. R norros.coodcs

Middle Channel

Spectrum i i

Ref Level 10.00 dBEm Offset 20,50 dB & RBW 30 kHz

e AL 2048 BWT 53,2 ps e VBW 200 kHz  Made Auto FFT
e 1Pk view
MI[1] 25.72 dBm
2.44034913 GHz
0 dem Oce By 1.162094762 MHz
D1{1] 0.26 db
g S 7 i) 1.276B1 MHz
] \\.-"_’U '
. o ;’_\__/\/--\_\ b "r w0 -
o ' T T2
-20 dim = 7
o s
430 AR .
=30 dRm
f \
I;" i \I\
- T !
0 dbm— -
o™ { o
50 d8m :
60 dBm
70 dBm
-8 dBm T .
Fi i
CF 2.441 GHz 01 pts Gpan 2.0 MHz
Highest Channel

Specurum | E%ﬁ

Ref Level 10.00 diém  Offset 20,50 dB & RBW 30 kHz

- ALT 20 4B BWT 53,2 ps @ VBW 300 kM Mode auto FFT
W& 1Pk View
MI[1] 21.94 dBm
2472934414 GHz
O dim ek O By 1.1BZ044888 MHz
01 -2.140 dem P T / Bif1] 0.46 di
Vo | T 1.29676 MHz
-10 dem — —— . i oy
~ N o
1 \,.l,:;
-20 dBm - - T
22,140 dBm
’ \'-\
-30 dim f :
/ N
- A= \__ L
’ -
P RN
-50 dBm
-a0 dem
-70 dBm
-30 dBrm .
CF 2.48 GHz 401 pts Gpan 2.0 ¥z
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8. RADIATED EMISSION

8.1 TEST SETUP
EUT
Load
Active
|
W Non-Conductive
80 cm Table

Antenna and
turntable distance:
3m.

1-4M

Printer

Metal Full Soldered Ground Plane

Remote
Controller

Control PC

Spectrum
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8.2 LIMIT

The field strength of any emissions which appear outside of this band shall not exceed the general radiated

emission limits in section 15.209 as below.

Freqguency (MHz) Field Strength (mV/m) Measurement Distance (m)
1.705-30 30 30
30-88 100* 3
88-216 150* 3
216-960 200* 3
Above 960 500* 3

*Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,

174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted under

other sections of this Part, e.g., Sections 15.231 and 15.241.
In the above emission table, the tighter limit applies at the band edges.

Frequency (Hz) Field Strength Field Strength
(LV/m at 3-meter) (dBuV/m at 3-meter)
1.705-30 30 (at 30-meter) 69.54
30-88 100 40
88-216 150 43
216-960 200 46
Above 960 500 54
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8.3 TEST PROCEDURE

1. The EUT was placed on a turntable, which was 0.8m above ground plane.
2. The turntable was rotated for 360 degrees to determine the position of maximum emission level.

3. EUT was set at 3m away from the receiving antenna, which was varied from 1m to 4m to find
out the highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was maximized by changing the polarization of receiving antenna, both

horizontal and vertical.
6. Repeated above procedures until the measurements for all frequencies are completed.

8.4 RESULT: PASS

8.5 TEST DATA:

All frequencies not described in this test report and within the range of the general
radiated emission limits are not detectable significantly. The table as below is
representing worst emissions found.
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30MHz ~ 1GMz

Horizontal

80 Level {dBuV/m)

70

&0

FCC PART 15C QP (3M)
50 i
l—“ ¢ 4 5 H I

40

30

20

10

030 100. 200. 300. 400, 500. 600, T00, 800, 900, 1000
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m dBuV/m dB

1 224.00 51.36 -8.40 1.49 19.13 29.02 42.96 46.00 -3.04 QP
2 255.04 50.14 -7.31 1.63 20.03 28.97 42.83 46.00 -3.17 QP
3 299.66 48.62 -5.37 1.81 21.70 28.88 43.25 46.00 -2.75 QP
4 401.51 43.54 -1.91 2.15 24.58 28.64 41.63 46.00 -4.37 QP
5 748.77 34.60 6.93 3.05 30.53 26.65 41.53 46.00 -4.47 QP
6 823.46 35.03 8.63 3.25 31.58 26.20 43.66 46.00 -2.34 QP

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Vertical

20 Level (dBuVim}

70

60

FCC PART 15C QP (3M)
50 i
f1 i 1 o |

40

30

20

10

030 100. 200. 300. 400, 500. 600. T00. 800. 900, 1000
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m dBuV/m dB

1 224.00 50.96 -8.40 1.49 19.13 29.02 42.56 46.00 -3.44 QP
2 299.66 47.16 -5.37 1.81 21.70 28.88 41.79 46.00 -4.21 QP
3 374.35 45.27 -2.79 2.07 23.85 28.71 42.48 46.00 -3.52 QP
4 449.04 43.35 -0.79 2.29 25.37 28.45 42.56 46.00 -3.44 QP
5 523.73 40.07 1.34 2.49 26.93 28.08 41.41 46.00 -4.59 QP
6 748.77 35.78 6.93 3.05 30.53 26.65 42.71 46.00 -3.29 QP

System Factor = Cable Loss + Antenna Factor - Preamp Gain

Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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1GHz ~26.5GHz
BDR 1M

Lowest Channel

Horizontal

120 Level (dBuVim)

10

a0

FCC 15.247 PK

T0

5 FCC 15.247 AV
50 4
30
10
0100{] 4000. 6000. 2000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuvV dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 4804.00 51.82 -5.59 6.67 34.58 46.84 46.23 54.00 -71.77 Average
2 4804.00 57.59 -5.59 6.67 34.58 46.84 52.00 74.00 -22.00 Peak
3 7206.00 36.04 -2.40 8.09 35.99 46.48 33.64 54.00 -20.36 | Average
4 7206.00 47.96 -2.40 8.09 35.99 46.48 45.56 74.00 -28.44 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Vertical

120 Level (dBuV/m)

10

90

FCC 15.247 BK

70

3 FCC 15.247 AV
50 5
30
10
1:}1{]19{1 4000. G000. £000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 4804.00 51.61 -5.59 6.67 34.58 46.84 46.02 54.00 -7.98 Average
2 4804.00 59.38 -5.59 6.67 34.58 46.84 53.79 74.00 -20.21 Peak
3 4804.00 59.38 -5.59 6.67 34.58 46.84 53.79 74.00 -20.21 Peak
4 | 7206.00 | 35.99 -2.40 8.09 35.99 46.48 33.59 54.00 -20.41 | Average

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Middle Channel

Horizontal

120 Level (dBuV/m)

10

90

FCC 15.247 BK

70

2 FCC 15.247 AV
50 4
30
10
0100{1 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuvV dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 4882.00 51.11 -5.45 6.74 34.63 46.82 45.66 54.00 -8.34 Average
2 4882.00 58.04 -5.45 6.74 34.63 46.82 52.59 74.00 -21.41 Peak
3 7323.00 | 36.10 -2.08 8.18 36.15 46.41 34.02 54.00 -19.98 | Average
4 7323.00 47.94 -2.08 8.18 36.15 46.41 45.86 74.00 -28.14 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Vertical

120 Level (dBuV/m)

10

90

FCC 15.247 BK

70

FCC 15.247 AV

50 1
30
10
1:}1{]19{1 4000. G000. £000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 4882.00 53.48 -5.45 6.74 34.63 46.82 48.03 54.00 -5.97 Average
2 4882.00 58.02 -5.45 6.74 34.63 46.82 52.57 74.00 -21.43 Peak
3 7323.00 35.93 -2.08 8.18 36.15 46.41 33.85 54.00 -20.15 | Average
4 7323.00 47.41 -2.08 8.18 36.15 46.41 45.33 74.00 -28.67 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Highest Channel

Horizontal
120 Level (dBuVim}
110
ao
FCC 15.247 PK
70
2 FCC 15.247 AV
50 4
30
10
010{]{] 4000, 6000, 8000, 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000, 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m dBuV/m dB
1 4960.00 52.47 -5.32 6.81 34.68 46.81 47.15 54.00 -6.85 Average
2 4960.00 58.86 -5.32 6.81 34.68 46.81 53.54 74.00 -20.46 Peak
3 7440.00 35.29 -1.75 8.27 36.32 46.34 33.54 54.00 -20.46 Average
4 7440.00 46.98 -1.75 8.27 36.32 46.34 45.23 74.00 -28.77 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Vertical

120 Level (dBuV/m)

10

90

FCC 15.247 BK

70

2 FCC 15.247 AV
50 4
30
10
1:}1{]{1{1 4000. G000. £000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuv dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 4960.00 52.95 -5.32 6.81 34.68 46.81 47.63 54.00 -6.37 Average
2 | 4960.00 | 58.41 -5.32 6.81 34.68 46.81 53.09 74.00 -20.91 Peak
3 7440.00 35.23 -1.75 8.27 36.32 46.34 33.48 54.00 -20.52 | Average
4 7440.00 47.44 -1.75 8.27 36.32 46.34 45.69 74.00 -28.31 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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BDR 3M

Lowest Channel

Horizontal

120 Level (dBuV/m)

10

90

FCC 15.247 BK

70

FCC 15.247 AV

50 2 "
30
10
1:}N]{J{J 4000. G000. £000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuv dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 4804.00 44,72 -5.59 6.67 34.58 46.84 39.13 54.00 -14.87 | Average
2 4804.00 54.52 -5.59 6.67 34.58 46.84 48.93 74.00 -25.07 Peak
3 7206.00 36.20 -2.40 8.09 35.99 46.48 33.80 54.00 -20.20 | Average
4 7206.00 48.09 -2.40 8.09 35.99 46.48 45.69 74.00 -28.31 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Vertical

120 Level (dBuV/m)

10

90

FCC 15.247 BK

70

FCC 15.247 AV

50 4
30
10
1:}1{]{1{1 4000. G000. £000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuv dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 4804.00 45.52 -5.59 6.67 34.58 46.84 39.93 54.00 -14.07 | Average
2 4804.00 55.15 -5.59 6.67 34.58 46.84 49.56 74.00 -24.44 Peak
3 7206.00 36.28 -2.40 8.09 35.99 46.48 33.88 54.00 -20.12 | Average
4 7206.00 49.02 -2.40 8.09 35.99 46.48 46.62 74.00 -27.38 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Middle Channel

Horizontal

120 Level (dBuV/m)

10

90

FCC 15.247 BK

70

FCC 15.247 AV

50 4
30
10
1:}H]{J{J 4000. G000. £000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor  Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 4882.00 46.72 -5.45 6.74 34.63 46.82 41.27 54.00 -12.73 | Average
2 | 4882.00 | 55.43 -5.45 6.74 34.63 46.82 49.98 74.00 -24.02 Peak
3 7323.00 36.00 -2.08 8.18 36.15 46.41 33.92 54.00 -20.08 | Average
4 | 7323.00 | 48.47 -2.08 8.18 36.15 46.41 46.39 74.00 -27.61 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Vertical
120 Level (dBuVim)
110
a0
FCC 15.247 PK
70
o FCC 15.247 AV
50 4
30
10
0100{] 4000, 6000, 2000, 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000, 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m dBuV/m dB
1 4882.00 47.35 -5.45 6.74 34.63 46.82 41.90 54.00 -12.10 | Average
2 4882.00 56.16 -5.45 6.74 34.63 46.82 50.71 74.00 -23.29 Peak
3 7323.00 35.98 -2.08 8.18 36.15 46.41 33.90 54.00 -20.10 | Average
4 7323.00 48.07 -2.08 8.18 36.15 46.41 45,99 74.00 -28.01 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Highest Channel

Horizontal
120 Level (dBuVim)
110
a0
FCC 15.247 PK
70
n FCC 15.247 AV
50 1
30
10
010{]{] 4000, 6000, 2000, 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000, 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m dBuV/m dB
1 4960.00 48.23 -5.32 6.81 34.68 46.81 4291 54.00 -11.09 | Average
2 4960.00 56.74 -5.32 6.81 34.68 46.81 51.42 74.00 -22.58 Peak
3 7440.00 35.25 -1.75 8.27 36.32 46.34 33.50 54.00 -20.50 | Average
4 7440.00 46.40 -1.75 8.27 36.32 46.34 44.65 74.00 -29.35 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line
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Vertical

120 Level (dBuV/m)

10

90

FCC 15.247 BK

70

FCC 15.247 AV

50 4
30
10
1:}1{]19{1 4000. G000. £000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Meter ~ System Cable  Antenna  Preamp Real Limit Margin  Remark
Level Factor Loss Factor Gain Level Line
MHz dBuV dB/m dB dB/m dB dBuV/m  dBuV/m dB
1 4960.00 47.65 -5.32 6.81 34.68 46.81 42.33 54.00 -11.67 | Average
2 4960.00 56.43 -5.32 6.81 34.68 46.81 51.11 74.00 -22.89 Peak
3 7440.00 35.26 -1.75 8.27 36.32 46.34 33.51 54.00 -20.49 | Average
4 7440.00 47.39 -1.75 8.27 36.32 46.34 45.64 74.00 -28.36 Peak

System Factor = Cable Loss + Antenna Factor - Preamp Gain
Real Level = Meter Level + System Factor
Margin = Real Level - Limit Line

Note:
1. Emission level = Reading level + Correction factor

2. Correction factor : Antenna factor, Cable loss, PreAmp, etc.

3. All emissions as described above were determining by rotating the EUT through three

orthogonal axes to maximizing the emissions if the EUT belongs to hand-held or

body-worn devices.

4. Measurements from 9 kHz to 150 kHz, Peak detector setting: 100 Hz RBW
5. Measurements from 150 kHz to 30MHz, Peak detector setting: 10 kHz RBW
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6. Measurements from 30 MHz to 1000 MHz, Peak detector setting: 100 kHz RBW

7. Measurements from 9 kHz to 150 kHz, CISPR Quasi-Peak detector: 200 Hz RBW

8. Measurements from 150 kHz to 30MHz, CISPR Quasi-Peak detector: 9 kHz RBW

9. Measurements from 30 MHz to 1000 MHz, CISPR Quasi-Peak detector: 120 kHz RBW

10. Peak detector measurement data will represent the worst case results.
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9. CONDUCTED EMISSIONS

9.1 TEST SETUP

VCP ~
Receiver
LISN || LISN
9.2 LIMIT
Frequency range CLASS A CLASS B
g M H);) g QP Average QP Average
dB(uV) dB(uVv) dB(uVv) dB(uVv)
0.15-0.5 79 dBuV 66 dBuV 66 - 56 dBuV 56 - 46 dBuV
0.5-5.0 73 dBuV 60 dBuV 56 dBuV 46 dBuV
5.0-30.0 73 dBuV 60 dBuV 60 dBuV 50 dBuV

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

9.3 TEST PROCEDURE

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

Both sides of AC line are checked for the maximum conducted emission interference. In
order to find the maximum emissions, the relating positions of equipment and all of the
interference cables must be changed according to EN 55022 regulations: The measurement
procedure on conducted emission interference.

The resolution bandwidth of the field strength meter is set at 9 KHz.

9.4 TEST SPECIFICATION

According to PART15.207
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9.5 RESULT: PASS

9.6 TEST DATA:

LINE

a0 Level (dBuV)

a0

70

40

30

20

10

EU\
sol e Tl |
ihie

FCC PART 15C QP

FCC PART 15C AV

0.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz}
Freq Meter System  Cable LISN Real Level Limit Margin Remark
Level  Factor Loss Factor Line

MHz dBuV dB dB dB dBuV dBuV dB
1 0.17 18.97 20.11 20.10 0.01 39.08 55.12 -16.04 Average
2 0.17 25.94 20.11 20.10 0.01 46.05 65.12 -19.07 QP
3 0.19 16.32 20.12 20.11 0.01 36.44 53.97 -17.53 Average
4 0.19 24.47 20.12 20.11 0.01 44,59 63.97 -19.38 QP
5 0.22 13.16 20.12 20.11 0.01 33.28 52.88 -19.60 Average
6 0.22 21.76 20.12 20.11 0.01 41.88 62.88 -21.00 QP
7 0.27 9.82 20.13 20.12 0.01 29.95 51.20 -21.25 | Average
8 0.27 17.81 20.13 20.12 0.01 37.94 61.20 -23.26 QP
9 0.36 8.27 20.16 20.14 0.02 28.43 48.74 -20.31 Average
10 0.36 13.96 20.16 20.14 0.02 34.12 58.74 -24.62 QP
11 2.05 -2.15 20.27 20.23 0.04 18.12 46.00 -27.88 Average
12 2.05 6.06 20.27 20.23 0.04 26.33 56.00 -29.67 QP

System Factor = Cable Loss + ISN Factor
Cable Loss = Pulse limiter + Insertion Loss
Real Level = Meter Level + System Factor

Margin = Real Level - Limit Line
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NEUTRAL

90

Level (dBu\)

80

70

40

30

20

10

EG\
50\

FCC PART 15C QP

FCC PART 15C AV

00.15 0.2

0.5 1 2 5 10 20 30
Frequency (MHz}
Freq Meter System  Cable LISN Real Level  Limit Margin  Remark
Level  Factor Loss Factor Line
MHz dBuV dB dB dB dBuV dBuV dB
1 0.17 17.85 20.13 20.10 0.03 37.98 55.20 -17.22 | Average
2 0.17 25.00 20.13 20.10 0.03 45.13 65.20 -20.07 QP
3 0.28 8.14 20.15 20.12 0.03 28.29 50.76 -22.47 | Average
4 0.28 15.93 20.15 20.12 0.03 36.08 60.76 -24.68 QP
5 0.38 3.47 20.17 20.14 0.03 23.64 48.21 -24.57 | Average
6 0.38 10.87 20.17 20.14 0.03 31.04 58.21 -27.17 QP
7 0.94 -0.45 20.23 20.19 0.04 19.78 46.00 -26.22 | Average
8 0.94 7.64 20.23 20.19 0.04 27.87 56.00 -28.13 QP
9 1.93 -5.01 20.29 20.23 0.06 15.28 46.00 -30.72 | Average
10 1.93 7.08 20.29 20.23 0.06 27.37 56.00 -28.63 QP
11 4.20 -3.73 20.40 20.31 0.09 16.67 46.00 -29.33 | Average
12 4.20 5.16 20.40 20.31 0.09 25.56 56.00 -30.44 QP

System Factor = Cable Loss + ISN Factor
Cable Loss = Pulse limiter + Insertion Loss
Real Level = Meter Level + System Factor

Margin = Real Level - Limit Line
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10. SPURIOUS EMISSIONS

10.1 TEST SETUP

EUT Spectrum
Analyzer

10.2 LIMIT

According to § 15.247(d) , in any 100 kHz bandwidth outside the frequency bands in which the
spread spectrum intention radiator in operating , the radio radio frequency power that is produced
by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power , based on either an RF conducted or a
radiated measurement , provided the transmitter demonstrates compliance with the peak
conducted power limits. In addition, radiated emissions which fall in the restricted bands , as
defined in 8 15.205(a) , must also comply with the radiated emission limits specified in 15.209(a)
(see Section 15.205(c)).

10.3 TEST PROCEDURE

Conducted RF measurements of the transmitter output were made to confirm that the EUT antrnna
port conducted emissions meet the specified limit and to identify any spurious signals that require
further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 100 kHz.

Measurements are made over the 13 GHz to 26GHz range for IEEE 802.11b/g.

10.4 TEST RESULTS: PASS

Pageb2/74



op Global Certification Corp. paenxorregootor

10.5 TEST DATA:

BDR 1M
Lowest Channel

Spectrum | |nt¥

Ref Level 10.00 dém Offset 20.50 d8 & RBW 100 kHz

f ALt 20 dB 8WT 250 ms & VYBW 100 kHz Mode Auto Sweep
1Pk View
M1[1] -7.98 dBm
2.4270 GHz
0 dem m2[1] -42.12 dBm
”l 15.5040 GHz
y
-10 dem:
-20 dem
30 dBm D1 -27.980 dBm
-40 dBm 4
W L A b s A AN A A RN TRV WY
| Soidgpmeck
-60 dam
=70 dBm
-80 dém
Start 30.0 MHz 401 pts Stop 25.0 GHz
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&

Middle Channel

p—
Spectrum | EE{'?

Ref Level 10,00 dBém Offset 20,50 4B & RBW 100 kHz
b AL 20 48 BWT 250 ms e YBW 100 kHz
& LIk Wiew

Mode suto Sweep
[

Ma[1] 2.49 dBm
2.4270 GHz

‘ mz2[1] -40.92 dBm
158150 GHz

O dim

-10 dem

-20 dRm

-3 R

-40 dBm e

) i i -
P i - JL}""L—A,U-\ PR WA Ay it st P o g fonminbond]

-850 dém

-70 dBm

-30 dim

Start 0.0 MHz +01 pts Stop 25.0 GHz

Highest Channel

p—
Specturum | E':—E?

Ref Level 10.00 dém Offset 20,50 4B & RBW 100 kHz

b ALL 20 48 BWT 250 ms @ VBW 100 kHz  Mode suto Swaeo
I 1Pk View
MI[1] 0,04 dBm
ik 2.4900 GHz
O dim M2[1] -4%2.48 dBim
20,1120 GHz
-10 dBm
-3 dRm
-40 dBm el
A TILAY SN P I\
VU W s WS IT PRI TR Wage Fata P R Y
'"l&d'\l | R
-a0 dim
-70 dBm
-30 derm
Start 30.0 MHz 401 pts Stop 25.0 GHz

Pageb4/74



Date of Issue: Feb. 27, 2018

Global Certification COrp. oo norrz 790101

BDR 3M
Lowest Channel

Spectrum |

(=

Ref Level 10.00 dem Offset 20.50 dB & REBW 100 kHz

Middle Channel

Spectrum |

= ALt 20 dB SWT 250 ms & YBW 100 kHz  Mode Auto Sweep
W& 1Pk view
M1[1] -16.96 dBm
2.4270 GHz
0 dBm M2[1] -42.94 dBm
17.6210 GHz
-10 dem;
M
"
-20 dem
-30 dém
D1 -36.260 dem
-40 dBm I}'
- h Y roila, pan/
| i P8 A pt A Sl R e e R s
e Heme
-60 dem:
-70 dem:
-80 dém
Start 20.0 MHz 401 pts Stop 25.0 GHz

(=

Ref Level 10.00 dém Offset 20,50 4B & RBW 100 kHz

b Att 20 dB BWT 250 ms e VBW 100 kHz  Mode suto Swaeo
e 1Pk View
MI[1] 6.63 diim
2.4270 GHz
O dim Mz[1] -42.02 dBm
W 15.5660 GHz
-
-10 dBmn
-20 dBm
D1 -26.630
-30 ARy
40 dBm e
. . 1 .Y
O Y T e St A N FTNTES SIS TS
HOtEm oMo
-a0 dem
-70 dBm
-0 dBm

Start 30.0 MHz

401

pts

Jtop 25.0 GHz
E—
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Highest Channel

[
Spectrum i ; —

Ref Level 10,00 dém  Offset 20,50 dB & RBW 100 kHz

o ALt 2048 BWT 250 ms & VBW 100 kHz  Mode auto Swaegp
&Pk View
Mi[1] 3,02 dim
2.4900 GHz
0 gt - M2[1] -41.98 dBm
159400 GHz
-10 dBm
-20 dBm
01 -23.020 dimy
-30 dRm
M2
-40 i x&
A p Andin Whmaah ottty M »
et 2 'u'?\w.;w\ﬁ;_nf'l%r"“\“"w'\r LA g R VTN FE P
AEGE R
-a0 diém
-¥0 dBrm
-80 dBm
Start 30.0 MHz 41 pts Stop 25.0 GHz
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11. CHANNEL SEPARATION
11.1 TEST SETUP

EUT Spectrum
Analyzer

11.2 TEST PROCEDURE

1. The RF output of EUT was connected to the spectrum analyzer by a low loss cable.

2. The EUT should be transmitting at its maximum data rate as the worst cases.

3. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels; RBW 1% of the span;
VBW RBW; Sweep = auto; Detector function = peak; Trace = max hold.

4. Use the marker-delta function to determine the separation between the peaks of the adjacent
channels.

11.3 LIMIT
Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater.

11.4 RESULT: PASS

11.5 TEST DATA:

BDR 1M
Modulation Frequency Channel Separation Min. Limit
Type Packet (MHz) (MH2z) (MH2z)
2402 MHz 1.0025 0.651333333
GFSK DH5 2441 MHz 1.0025 0.644666667
2480 MHz 0.995 0.641333333
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Lowest Channel

Spectrum I |u§l

Ref Level 10.00 dBm Offset 20.50 dB & RBW 30 kHz

ke Att 20 dB @ SWT 300 ps & VBW 100 kHz  Mode Auto FFT
W& 1Pk pax
D1[1] 0.95 dB
1.00250 MHz
0dem M1[1] -0.10 dBm
2.40216330 GHz
M1 D
-10 dem . r\f!‘ nron LA o
f Y P}N k ]
-20 dém “rv A Al A
N W\ kY, -
/ /\\ /\/-¢ /
I f A
-30 dBm J—‘_/
-40 dBm [
/
<60 apml
-60 dam
-70 dem
-80 deém:
Start 2.401 GHz 401 pts Stop 2.404 GHz
Middle Channel

Spectrum I EI‘.%I:!

Ref Level 10,00 dgm Offset 20.50 d8 & RBW 30 kHz

e ALt 20 42 & BWT 300 ps & VBW 100 KMz Mode auto FFT
@ 1Pl a1z
Bif1] 0.01 di
1.00258 MHz
0 dim - Mi[1] ~ -4.0% dBm
.
- - o ; 244116330 GH
n‘vn.f’ § Nl.a_‘z u"':\ P/’\l J,.n—\.\/ Wy '“’m‘l J-""Lf
-10 dB.]K T = 7 L = i
" f.-". .l‘r\—-_ ’f‘._,a '\‘__\ e
LA / WA, - -
20 dBm \as o T
NI A\ S

-30 AR

=40 dBm

<510 dBm

-a0 dem

-70 dem

-20 dem

Stant 2.44 GHz 41 pts S‘lo&_.ddva GHz
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Highest Channel
Spectrum ':EP
Ref Level 10,00 dBm Offset 20,50 d8 & RBW 30 kHz
s Att 202 @ BWT 300 ps @ VBW 100 KMz Made auto FFT
@ Lk Man
Bil1] 015 de
i . u_u:;.rluru kHz
3{?}: VT _,r-;’,‘- ; lE\:!L”A""‘U- f“\l 2.479 1;;;;3 iia?
10 dBTi ‘_'ﬁ r'ﬁ at
T S \'\“\.,-n.l r ’ ™\,
-20dRm LS AP, =
"-‘\J\\
-30 dim \"",\
40 dr AVAWad
-50 dém
-a0 dem
=70 dim
-30 dBm
Start 2.478 GHz 401 pts Stop 2.481 GHz
BDR 3M
Modulation Frequency Channel Separation Min. Limit
Type Packet (MH2z) (MH2z) (MH2z)
2402 MHz 0.995 0.864
GFSK DH5 2441 MHz 0.995 0.850666667
2480 MHz 0.995 0.864
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&

Lowest Channel

Spectrum | |I:|%:l

RefLevel 10.00 d8m  Offset 20.50 b @ RBW 30 kHz
ko Att 20 db e SWT 300 ps @ VBW 100 kHz  Mode Auto FFT
W& 1Pk Max

Di[1] 1.05 dB

995.00 kHz
dBm mMi[1] -12.18 dBm
2.40216330 GHz

-10 derm

-20 dem T 7 m\’,_‘_ — = ]

-390 dBm },J

=40 dim

By,

-60 denm

-70 derm

-80 d&m

Start 2.401 GHz 401 pts Stop 2.404 GHz

Middle Channel
Spectrurm l ;
Ref Level 10.00 dim Offset 20,50 d& & RBW 30 kH:z

b ALt 20 dB @ SWT 300 ps @ VBW 100 kMz  Maode Auto FET
@ 1k max

-

D1} 0.18 di

995,30 kHz
O dBm M1[1] -6.47 dBm
D1 244116330 GHz

! A . ™ I3
%10 debn A I W A P
DE_' \L_ pey "‘\/-,,T_Jf e - iy I.I__r\:"-v,_“r\_ ;\/-.‘. h ]LA gy, raw -“-\f\'u/“{u

T IR N A

“-;‘_’a.

-20 dim

-A0 dRm

-40 dBrmy

<50 dimm

-an diém

-70 dém

-30 dim

Start 2,44 GHz 11 pts Stop 2.443 GHz
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Highest Channel

J—
Spectrum i ;

Ref Level 10,00 dBm  Ofset 20,50 d8 & RBW 30 kHz
o Att 2008 @ BWT 300 ps @ VAW 100 kHz  mMaode auto FFT
| Y

r,la

Dif1] 0.18 di

095.00 kHz

O dBr Mi[1] x5} -2.14 dBm
!

41

" S
L N VAW J(r\ A 247916320 GHz
i L oy
10tk

- AR W =

20 dBm i}

-3 dRm

SN

=40 B

-5 dBm

-an dim

-70 dBm

-30 dBm

Start 2.478 GHz 401 pts

Stoa 2,481 GHz
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12. DWELL TIME OF EACH CHANNEL
12.1 TEST SETUP

EUT Spectrum
Analyzer

12.2 TEST PROCEDURE

1.The RF output of EUT was connected to the spectrum analyzer by a low loss cable.

2. The EUT should be transmitting at its maximum data rate as the worst cases.

3. The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = zero span, centered on a hopping channel; RBW = 1 MHz; VBW RBW; Sweep = as

necessary to capture the entire dwell time per hopping channel; Detector function = peak;
Trace = max hold.

4. Use the marker-delta function to calculate the dwell time.
12.3 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.
12.4 RESULT: PASS

12.5 TEST DATA:
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BDR 1M
Modulation Frequency Pulse Duration Dwell Time Limit
Packet imit (s)
Type (MHz) (ms) (s)
DH1 2402 MHz 0.55 0.18 <04
DH3 2402 MHz 1.75 0.28 <04
DH5 2402 MHz 3.05 0.33 <04
DH1 2441 MHz 0.55 0.18 <04
GFSK DH3 2441 MHz 1.95 0.31 <04
DH5 2441 MHz 3.05 0.33 <04
DH1 2480 MHz 0.55 0.18 <04
DH3 2480 MHz 1.85 0.30 <04
DH5 2480 MHz 3.05 0.33 <04
Lowest Channel
DH1
Spectrum | [g\
Ref Level 10.00 dBm Offset 20.50 dB & RBW 100 kHz
= Att 20 dB & SWT 20ms & VBW 100 kHz
SGL
@ 1Pk Clrw
pi[1] -2.78 dB
550.0 ps)
0 dém Mi[1] 56.94 dBm)|
&.4000 ms|
10 dBf A vl i Tl l \ ik ”ml' i A rl
20 dbrm|
=30 di
40 dp
S0 dp . » | L
sk W e I L.-tJPN oy iDL “.aou W el W A LA
-70 dBm
-80 dBm
CF 2.402 GHz 401 pts 2.0 ms;/
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DH3

e AfE
SGL

Ref Level 10.00 dBm

Spectrum I

[z

20 b & BWT

Offset 20,50 dB & RBW 100 kHz

20ms & VBW 100 kHz

@ 1P Clrw

i dBm

Dif1]

M1[1]

e

n.a0 da]

1.7500 ms

-53.35 dBm)

87000 ms)

e Py o]

20 e

-20 dBm

LTl Yol

-30 dBin

<0 dBfm

50 dejn
i

i
50 db

i

=700 dBm

-30 dim

LF 2,402 GHz

401 pts

2.0 ms/

DH5

o Aft
SGL

Ref Level 10.00 dBm

Spectrum I

(=

20 4 & BWT

Offset 20,50 dB & RBW 100 iHz

20ms & VBW 100 kHz

@ 1Pk Chrw

Dif1]

O dim

ST

<

e b o i by

o

gy psrnri

mM1[1]

oy oy

1.30 d8|
3.0500 ms|
-57.72 dBm)|
G.O500 ms)

sy T

-20 dim

Mt
[

-30 dim

~40 dBm

“50 dBm

~50 dBm

HpL
g i

=710 cRm

-30 dBm

CF 2,402 G

401 pts

2.0 ms
"n
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Middle Channel
DH1

Spectrum I ﬁ
Ref Level 10.00 dim Offset 20,50 dE & RBW 100 kHz
oAbt 20 4B & BWT 20 ms & VBW 100 kHz
SEL
& 1P Chrw

Di[1] -3.90 dg|

550.0 ps
2 dBm Mi[1] -57.83 dBm)|
] I]I"\ f g | ‘\" \ [ i [ W i i ' '.4[.1{{9"”15

10 dgen—H—

20 dim)

30 db

+0 d:

S0 di

URI Lﬁ‘n.ﬂ

-50 dkm

'.:JJ“L\L R J."L!illr W [‘UJ'L bﬁhik iy ] W :J'UV‘» \{!{M‘

=70 dBm

80 dim

LF 2,441 GHz 401 pts 2.0 ms/

DH3

Spectrum i [@
Ref Level 10,060 dBm Offset 2050 dB & RBW 100 Mz
o ALt 20 aB & 8WT 20 ms & VBW 100 kHz
SGL
@ Lo Clrw

Dif1] -0.97 dB
1.9500 ms

O diem Mi[1] -57.572 dm)|
e [y Ay Tht et (F EFEEREES T N i o

-10 deng

~20 dim

=30 de|

~40 dB

50 die

50 dBm Al

=710 dRm

-0 dim

CF 2,441 GHz 401 pts 2.0ms/
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DH5

Spectrum | [@
Ref Lewel 10,00 dBm Offset 20,50 4B & RBW 100 kHz
- Ak 20 b & SWT Z0ms & VBW 100 kHz
SGL
@ 10 Chw

Dif1] -1.12 dB
2.0500 ms|

odem Mi[1] -57.77 dBm)|
e i gy o -‘t’ Lot nTY [ e R e i e

-30 dim

40 dijm ]

=50 dém

i Jg i J LAk - I}A,f. A

50 dim

=70 dim

30 dim

LF 2,441 GHz 401 pts 2.0ms/

Highest Channel
DH1

Spectrum I >
Ref Level 10.00 dBm Offset 20.50 d& & RBW 100 kHz
- Att 20 4B & 8WT 20 ms & VBW 100 kHz
SLL
@ 1Pk Chrw

D1f1] 0.32 d8
500.0 pis|
Iﬂdarr I'IAE Y ) 7 v 7 T rr i e iy o WySe-ApRm

62000 ms

-10 adn

~g0 dian

=30 difn

~40 difn

50 drfn ! i : |

o LR LD I N U W

-0 dém -

-7 dRm

-0 dim

CF 2,48 GHz +01 pts 2.0 ms/

Page66/74



.“L'L' Global Certification Corp. paenxorregootor

DH3

Spectrum | I:I%:l

Ref Level 10.00 dBm Offset 20.50 4B & RBW 100 kHz
- At 20 ok & 8WT 20 mz & VBW 100 kHz
Sl

@ 1P Clrw

Difi] -0.91 dB
1.8500 ms|

By ey s A i py - wRre M A ey (i R ARy
{ { ! i F.1000 s

-10 derg

-20 dan

-30 dB

=01 dB

=50 dBar

'w}[: .

-5l dBm

] ?MJ lq.ﬁ'.‘ o -‘\,"L J i f

b 1

=701 dRm

-0 dim

CF 2,48 GHz

401 pts

DH5

Spectrurm |

Ref Level 10.00 dBm Offset 20.50 dB & RBW 100 kHz
o At 20 4B & 8WT 20ms & VBW 100 kHz
SGL

@ 1P Chrw

Dif1] 0.49 dB

30500 ms
i e o v et L S T Prrtprmstnupreneitys - FRoAE RG]
i

63000 ms

-10 dim

~20 dim

-30 deim

~40 dBm

S0 dBm
-.-‘-rlk i ALy i |
50 dBm t“F‘ ¥ 'P* "

-70 dim

-30 dim

GF 2,48 GHz H01 pts 2.0 ms/
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BDR 3M
Modulation Frequency Pulse Duration Dwell Time -
Packet Limit (s)
Type (MHz) (ms) (s)
3DH1 2402 MHz 0.55 0.18 <04
3DH3 2402 MHz 1.75 0.28 <04
3DH5 2402 MHz 3 0.38 <04
3DH1 2441 MHz 0.55 0.18 <04
GFSK 3DH3 2441 MHz 1.8 0.29 <04
3DH5 2441 MHz 3.05 0.33 <04
3DH1 2480 MHz 0.55 0.18 <04
3DH3 2480 MHz 1.85 0.30 <04
3DH5 2480 MHz 3.05 0.33 <04
Lowest Channel
DH1
Spectrum | E
Ref Level 10.00 dem Offsat 20.50 d& & RBW 100 kHz
b Att 20 dB & SWT 20 ms & YBW 100 kHz
SGL
@ 1Pk Clrw
D1[1] -0.99 dB
550.0 ps|
0 dam M1[1] 58.08 dBm
#.8000 ms|
-10 dBrr -
"lﬂd de.rl'II L A ]l hlll’l' \ | rll"JIl
=30 dBm
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13. NUMBER OF CHANNELS
13.1 TEST SETUP

EUT Spectrum
Analyzer

13.2 TEST PROCEDURE
1. The RF output of EUT was connected to the spectrum analyzer by a low loss cable.
2. The modulation types of EUT are irrelevant to number of hopping channels deviation.
3. The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = the frequency band of operation; RBW 1% of the span; VBW RBW; Sweep = auto;
Detector function = peak; Trace = max hold.
4. The number of hopping frequency used is defined as the device has the numbers of total
channel.

13.3 LIMIT

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels

13.4 RESULT: PASS

13.5 TEST DATA:
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