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ITEST RESULT CERTIFICATION

Applicant’'s name " RIDER BEST.INC

Address * 428 SOUTH 9TH AVE,CITY OF INDUSTRY CA 91746 USA Minor
Outlying Islands

Manufacture's name  : poNGGUGAN FALAOU ELECTRICAL APPLIANCES CO.,LTD

Address - No.46, HuaBu Tang, ChangAnTang Village, DongKeng Town,
DongGuan City, GuangDong Province, China

Product name * BLUETOOTH SPEAKER

Model name Neon808 (Please refer to the model list on P7)

Standards " FCC CFRA47 Part 15 Section 15.247

Test procedure " ANSI C63.10:2013

Test Date July 01, 2017 to July 11, 2017

Date of Issue July 12,2017

Test Result Pass

This device described above has been tested by PTC, and the test results show that the
equipment under test (EUT) is in compliance with the FCC requirements. And it is applicable
only to the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of PTC, this

document may be altered or revised by PTC, personal only, and shall be noted in the revision
of the document.

Testing Engineer :
Aﬁugﬁ (91{,1

August Qiu

Authorized Signatory % [g %
v

Chris Du

Page 2 of 78



2]

l-" -

PRECISE TESTING Report No.: PTCDQ03170751801-FC01
Contents
Page
ITEST RESULT CERTIFICATION ...ttt sb bbbt e b b e e sne e aneenn e 2
2 TEST SUMMARY ..ottt ettt ettt h e eb e e bt ekt e s bt es e e bt e eE e e e beenbe e beeseeemeeabeeebeenbeenbeanbesreenreens 5
3 GENERAL INFORMATION ....oviitimaeiiosianessessssessssssssssssssss st 6
3.1 GENERAL DESCRIPTION OF E.U. T ..ot 6
3.2 IMODEL LIST ottt 7
3.3 CHANNEL LIST 1ttt 8
3.4 TEST IMODE ...ttt 8
4 EQUIPMENT DURING TEST ...tttk b et ahe bbbt en b et e e nbeenne et e 9
4.1 EQUIPMENTS LIST 1itiiiiiiiiiitiiit ettt ettt e et e e e e e s st a b e e e e e s s sbbbareeeeesssaares 9
4.2 MEASUREMENT UNCERTAINTY ..ottt 11
5 CONDUCTED EMISSION. ...ttt ettt h e bbb e s e s et e et enbeenbeeneannes 12
5.1 E.U.T. OPERATION ...ociiiiiiiiie ittt 12
5.2 BEUT SETUP ..ttt 12
5.3 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) ..c.veveiviiieaiierienieiesaesvesneans 13
5.4 MEASUREMENT PROCEDURE:.......ccoiiitiiiiie ittt 13
5.5 CONDUCTED EMISSION LIMIT .ciiiiiiiiiiiiiii s s 13
5.6 MEASUREMENT DESCRIPTION .....ciiiiiiiiiiiiie i 13
5.7 CONDUCTED EMISSION TEST RESULT ...coviiiiiiiiiiiisie e s 14
6  RADIATED SPURIOUS EMISSIONS ......ooooimvviieesiesessssssssessssissssssssesssssssssssssssssessssss s sssssss oo 18
6.1 EUT OPERATION ...ttt 18
6.2 TEST SETUP .ottt 19
6.3 SPECTRUM ANALYZER SETUP ...ccuviiiiiiiiiiii it 20
6.4 TEST PROCEDURE.......cciiiiiitiiiiiti i 21
6.5 SUMMARY OF TEST RESULTS ...ttt s 21
7 BAND EDGE EMISSION ...tttk b et b ettt et e b et e e bt e b e e nnenneenree 28
7.1 REQUIREMENT ...ttt 28
7.2 TEST PROCEDURE.......cci ot 28
7.3 TEST SETUP ... 28

Page 3 of 78



2]

PRECISE ';I;STtHG Report No.: PTCDQ03170751801-FC01
7.4 EUT OPERATION CONDITIONS. ... ..ottt 28
7.5 TEST RESULTS ..ttt et 29
8 20 DB BANDWIDTH MEASUREMENT .. ..ottt sttt sbe e nbe e 42
8.1 TEST PROCEDURE.......ccitiiiiititiiti ittt 42
8.2 TEST RESULT ottt 42
9 MAXIMUM PEAK OQUTPUT POWER ...ttt et sb et sneenree 49
9.1 TEST PROCEDURE.......coitiiiitiitiit ittt 49
9.2 TEST RESULT ottt 49
10 HOPPING CHANNEL SEPARATION. .. .ottt et bt et se et et enbeenbeene e 56
10.1 TEST PROCEDURE.......coitiiiiit ittt 56
10.2 TEST RESULT oottt 57
11 NUMBER OF HOPPING FREQUENCY ..ottt sttt ettt sttt ee e 63
111 TEST PROCEDURE.......coitiiiitiitiiit ittt 63
11.2 TEST RESULT oottt 63
12 DWELL TIME ..ottt h bttt h e ke bt e b e e bt e Re e e R e e e b e e bt e bt e st e e b e e eb b e nbeenbeenbeeneannas 64
121 TEST PROCEDURE.......coitiiiiti ittt 64
12.2 TEST RESULT ittt b 64
13  ANTENNA REQUIREMENT ... .ottt bttt b e bt bt st b e et e et e e nbeenbeeneaneas 67
T4 TEST PHOTOS ..ot b bbb bbbt bbb £ttt bbbt bt e s e b nn s 68
15 EUT PHOTOS . ..ttt ettt bbbt h btk e ke k£ £ b e ekt 4R b e e Re e e he e e b e e bt e abeen bt eb e e eb b e nb e e nbeenbeeneannas 70

Page 4 of 78



£

PRECISE TESTING Report No.: PTCDQ03170751801-FC01

2 Test Summary

Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Band edge E;ggg PASS

Conduct Emission 15.207 PASS

20dB Bandwidth 15.247(a)(1) PASS

Maximum Peak Output Power 15.247(b)(1) PASS

Frequency Separation 15.247(a)(1) PASS

Number of Hopping Frequency 15.247(a)(1)(iii) PASS

Dwell time 15.247(a)(1)(iii) PASS

Antenna Requirement 15.203 PASS

Remark:

N/A: Not Applicable
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Report No.: PTCDQ03170751801-FC01

3 General Information

3.1 General Description of E.U.T.

Product Name
Model Name
Bluetooth Version
Operating frequency
Numbers of Channel

Antenna Type

Antenna Gain
Type of Modulation

Power supply for Test

BLUETOOTH SPEAKER
Neon808 (Please refer to the model list on P7)

BT2.1+EDR
2402-2480MHz

79 channels
Inverse F antenna

2.1dBi
GFSK, m/4DQPSK, 8DPSK

AC 100-240V, 60Hz
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Report No.: PTCDQ03170751801-FC01

3.2 Model List

Neon880 Neonl1280 Laser880 QS-870 QS-1270 Band655 BS-6530
Neon881 Neon1281 Laser881 QS-871 QS-1271 Band656 BS-6531
Neon882 Neon1282 Laser882 QS-872 QS-1272 Band657 BS-6532
Neon883 Neonl1283 Laser883 QS-873 QS-1273 Band658 BS-6533
Neon885 Neonl1285 Laser885 QS-875 QS-1275 Band659 QS-6530
Neon886 Neon1286 Laser886 QS-876 QS-1276 Disco655 QS-6531
Neon887 Neon1287 Laser887 QS-877 QS-1277 Disco656 QS-6532
Neon888 Neon1288 Laser888 QS-878 QS-1278 Disco657 QS-6533
Neon889 Neonl1289 Laser889 QSs-879 QS-1279 Disco658 QS-6535
Neon890 Neon1290 Laser890 QS-880 QS-1280 Disco659 QS-6536
Neon891 Neonl1291 Laser891 QS-881 QS-1281 Laser808

Neon892 Neonl1292 Laser892 QS-882 QS-1282 FS-LGO1

Neon893 Neon1293 Laser893 QS-883 QS-1283 FS-LG02

Neon1080 Neonl1580 Laser1080 QS-1071 QS-1570 FS-LGO03

Neon1081 Neon1581 Laser1081 QS-1072 QS-1571 FS-LG04

Neon1082 Neon1582 Laser1082 QS-1073 QS-1572 FS-LGO05

Neon1083 Neon1583 Laser1083 QS-1075 QS-1573 FS-LGO06

Neon1085 Neonl1585 Laser1085 QS-1076 QS-1575 FS-LGO7

Neonl1086 Neonl1586 Laser1086 QS-1077 QS-1576 FS-LGO08

Neonl1087 Neonl1587 Laser1087 QS-1078 QS-1577 FS-LG09

Neon1088 Neon1588 Laser1088 QS-1079 QS-1578 FS-LG10

Neon1089 Neon1589 Laser1089 QS-1080 QS-1579 FS-LG11

Neon1090 Neon1590 Laser1090 QS-1081 QS-1580 FS-LG12

Neonl1091 Neonl1591 Laser1091 QS-1082 QS-1581 FS-LG13

Neon1092 Neon1592 Laser1092 QS-1083 QS-1582 FS-LG14

Neon1093 Neon1593 Laser1093 QS-1085 QS-1583 FS-LG15

Note: These models are identical, and all models have the same RF module and Antenna, except for
decorative parts in front panels, color of enclosure, and model no. for trading purpose.
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3.3 Channel List

Channel Fr?'\(jll;ezr;cy Channel Fr?&u:;)cy Channel Fre(ﬁ/lu:;)cy Channel Fr%c\l/lul_?zr;cy
0 2402 1 2403 2 2404 3 2405
4 2406 5 2407 6 2408 7 2409
8 2410 9 2411 10 2412 11 2413

12 2414 13 2415 14 2416 15 2417
16 2418 17 2419 18 2420 19 2421
20 2422 21 2423 22 2424 23 2425
24 2426 25 2427 26 2428 27 2429
28 2430 29 2431 30 2432 31 2433
32 2434 33 2435 34 2436 35 2437
36 2438 37 2439 38 2440 39 2441
40 2442 41 2443 42 2444 43 2445
44 2446 45 2447 46 2448 47 2449
48 2450 49 2451 50 2452 51 2453
52 2454 53 2455 54 2456 55 2457
56 2458 57 2459 58 2460 59 2461
60 2462 61 2463 62 2464 63 2465
64 2466 65 2467 66 2468 67 2469
68 2470 69 2471 70 2472 71 2473
72 2474 73 2475 74 2476 75 2477
76 2478 77 2479 78 2480 - -

3.4 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by performing
full tests, the worst data were recorded and reported.

Test mode Low channel Middle channel High channel
Transmitting 2402MHz 2441MHz 2480MHz
Hopping 2402-2480MHz
Tests Carried Out Under FCC part 15.207
Test Item Test Mode
Conduction Emission, 0.15MHz to 30MHz BT Communication
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4 Equipment During Test

4.1 Equipments List

Report No.: PTCDQ03170751801-FC01

RF Conducted Test

Kind of Manufacture . Last Calibrated Calibration
ltem . Type No. Serial No. S : :
Equipment r calibration until period
EMC Analyzer .
1 (9k~26.5GH?z) Agilent E4407B MY45109572 | July 16, 2017 | July 15, 2018 1 year
EXA Sianal MY50520207
2 9 Keysight N9010A | 526B25MPB | July 16, 2017 | July 15, 2018 1 year
Analyzer
WT7X
3 EMI Test R&S ESCI 101155 | July 16, 2017 | July 15,2018 | 1 year
Receiver
Humidity GTH-225-
4 Chamber GF 40-1P IAA061225 | July 16, 2017 | July 15, 2018 1 year
5 |USBRFpower| e | RPR3006W [1O10004ISNO 50 16 2017 | July 15, 2018 | 1 year
sensor 01
Radiated Emissions
Item K'.nd €y Manufacturer | Type No. Serial No. .Last. Cahbr:_;tted Callbr.atlon
Equipment calibration until period
1 | EMITest |Rohde&Schw| — o 101417 |July 16,2017 | July 15,2018 | 1 year
Receiver arz
Trilog | schwaRzBE
2 Broadband CK VULB9160 | 9160-3355 | July 16, 2017 | July 15, 2018 1 year
Antenna
3 Amplifier EM EM-30180 060538 | July 16, 2017 | July 15, 2018 1 year
4  |Horn Antenna SCHVE/:';“(RZBE BBHA9120D 1246 July 16, 2017 | July 15, 2018 1 year
5 [Horn Antenna SCHVéQRZBE BBHA9170D 1412 July 16, 2017 | July 15, 2018 1 year
Coaxial
6 Cable(below LARGE CALB1 - July 16, 2017 | July 15, 2018 1 year
1GHz)
Coaxial
7 Cable(above LARGE CALB2 - July 16, 2017 | July 15, 2018 1 year
1GHz)
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Conducted Emissions

Kind of . Last Calibrated Calibration
Item Equipment Manufacturer | Type No. Serial No. calibration until period
1 | EMiTest R&S ESCI 101155 | July 16, 2017 | July 15,2018 | 1 year
Receiver
2 LISN SCHVQ’:’;RZBE NSLK 8128 | 8128-289 |July 16, 2017 | July 15,2018 | 1 year
3 Cable LARGE RF300 - July 16, 2017 | July 15, 2018 1 year
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4.2 Measurement Uncertainty

Report No

.. PTCDQ03170751801-FCO01

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +2.2dB
Radio Frequency +1x10°
Bandwidth +1.5x10°
Time +2%

Duty Cycle 2%
Temperature +1°C
Humidity +5%

DC and low frequency voltages +3%
Conducted Emissions (150kHz~30MHz) +3.64dB
Radiated Emission(30MHz~1GHz) +5.03dB
Radiated Emission(1GHz~25GHz) +4.74dB
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5 Conducted Emission

Test Requirement: . FCC CFR 47 Part 15 Section 15.207

Test Method: . ANSI C63.10:2013

Test Result: . PASS

Frequency Range: . 150kHz to 30MHz

Class/Severity: . Class B

Detector: . Peak for pre-scan (9kHz Resolution Bandwidth)

5.1 E.U.T. Operation
Operating Environment :

Temperature: . 255°C

Humidity: . 51%RH
Atmospheric Pressure: . 101.2kPa

EUT Operation : :  Refer to section 3.3

5.2 EUT Setup
The conducted emission tests were performed using the setup accordance with the ANSI C63.10: 2013..

PC System

. 1
:50Q Terminator =
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5.3 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains
T— L.I.S.N EUT

5.4 Measurement Procedure:

1. The EUT was placed on a table, which is 0.1 m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured was complete.

5.5 Conducted Emission Limit

Conducted Emission

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note:
1. The lower limit shall apply at the transition frequencies
2.The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

5.6 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.
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5.7 Conducted Emission Test Result

Report No.: PTCDQ03170751801-FC01

Line-120V:
1It]':]Lm.ml {dBu\)
ao
80
70
60 N I FCC PART15C QP
50 Y FCC PART15C AV
ll'l Il | I
do| [ {
YUNLAMAG / P 0
30 | J'*Ul'ﬂ“ al Mg TS ' 1
20 1' ldt"t‘ln : q'l".' J I ”’JIFP J[Hﬂ' | ' v’ ‘Il'nrJ‘ i 'I“I"!\Wrrh ..."';
I A
10 -
A5 2 5 1 2 5 10 20 30
Trace: Frequency (MHz)
Cable AMN BReceiver Emission Ower
MNo. Freq Loss  Factor Reading Level Lirnit Limit Remark
kHz dB dB dBuv dBuY  dBuV dB
1. 0.150 1060 0.ED 31.80 43.00 BE.O0  -13.00 Awverage
2. 0.150 10.60 0.ED 51.70 B2.90 be.O0  -3.10 0] =
3. 0.589 10.6B 0.ED 24 35 3561 4600 -10.39 Awerage
g 0.589 10.66 0.ED 31.35 42 51 EEOD  -13.39 apP
E. 1191 10.68 0.6D 13.00 24.28 46.00 -21.72 Average
E. 119 10.68 0.ED 21.00 3228 RE.OD -2372 ar
7. 1.654 10.69 0.ED 18,67 26,96 4600 -19.04 Awerage
g. 1.654 10.69 0.60 20.67 31.96 Be.O0  -24.04 ar
9. 3.454 10.72 0,60 12.65 2397 4500 -22.03 Ayerage
10. 3,454 10,72 0D 19.55 3097 BEO00  -2503 apP
11. 28.908 10,80 06O 14.02 26.42 RD.O0  -24.58 Average
12. 26.908 1080  0EO 22.02 33.42 6000 -26.58 aF
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Neutral-120V:

100 Level (dBuV)

90
80

70
FCC PART15C QP

60| | ,

50 | | r*."'Fi"‘ ; {
) V"L.n"'J‘i';”""‘“’““ il |

FCC PART15C AV

30

N 1,[,.@ J‘Hw _ Fi TR AT TV s ;'/

- -

10

a5 2 S5 1 2 5 10 20 30

Trace: - Frequency (MHz)

Cable AMN Recewner Emission Ower
Mo, Freq Loss  Factor Reading Lewvel Lirnit Limit Femark
hHz dB dB dBu dBeuY  dBuv ]

0.150 1060 06D 31.50 4270 bb.00 -1330  Average
0.150 1060 06D 50.60 62.00 bb.00  -4.00 arF

0.582 1066 06D 27.26 3852 46.00 -7.48 Average
0.582 1066 060 34.26 4552 56.00 -10.48 QP
0.683 1066 060 16.55 29.61 46.00 -1613  Awverage
0.683 1066 06D 26.55 3781 B6.00  -1819 QP
1.619 1069 060 17.11 28.40 46.00 -1760  Average
1.619 1069 06D 23.11 3440 56.00 -21.60 QP

. 2.bb4 1071 06D 14.08 25.39 46.00 -20.61 Average
10. 2664 1071 0,60 21.08 32.39 56.00 -23.61 aF

11. b6.9568 1075 0.60 13.17 2452 50.00 -25.48 Average
12. 6.988 1075 060 21.17 3252 6000 -27.48 aP

LD 00~ O O s L) PO —
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Line -240V:

100
90
80
70
60
50

40 F

30
20
10

Level (dBuV)

Report No.: PTCDQ03170751801-FC01

\ FCC PART15C QP
I

"ﬂ-‘h J[I,MHI-‘F‘ “ﬂ _

i Uik

FCC PART15C AV

Trace:

Mo.

oD OWmND O L WwN =

A5 2 5 1 2 5 10 20 30
o Frequency (MHz)
Cable AMN Receiver Emission Orver
Freq Loss  Factor Reading Lewvel Limit Limit Femark
hMHz dB dB dBuY dBuY  dBuY dB
0.150 10.60 0.60 2967 40.87 5600  -1513 Average
0.150 10.60 0.60 5067 61.87 b6.00 -413 aP
0.166 10.60 0.60 2755 38.75 5516 -16.41 Average
0.166 10.60 0.60 49,55 60.75 B5.16 -4.41 QP
0.182 10.61 0.60 2b.22 37.43 b4.42 -16.99 Awverage
0182 10.61 0.60 4322 5943 (442 -4 99 QP
0.601 10.66 0.60 19.04 30.30 46,00 -15.70 Average
0.601 10.66 0.60 34.04 45.30 6600 -10.70 QP
5623 10.74 0.60 11.00 22.34 D00 -276b Average
5.623 10.74 0.60 25.00 36.34 60.00 -2366 aP
30.000 10.80 0.60 12.92 24.32 50.00 -25.68 Awverage
30.000 1080 060 2492 36.32 60.00  -23.68 QP
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Neutral -240V:

Report No.: PTCDQ03170751801-FC01

mﬂLevel (dBuv)
a0
a0
70
60 | FCC PART15C QP
" ” ! “' “'7 m | FCC PART15C AV
" | ‘\II p ' rlr r'r‘l'u i ] h
1 |-I -\.f | |[I‘H|“|1nfﬂ iy 1
o [y PR
\ L bl
20 i [ “.'Pw L rwﬁ‘ J'*"'*Wd-« )
Ah‘"‘ﬂ—w-*’rn
10
A5 2 1 2 5 10 20 30
Trace: 7 Frequency (MHz)
Cable AMN Recerer Emission Cher
MNo. Freq Loss  Factor Reading Lewvel Lirnit Lirnit Remark
MHz dB dB dBuv dBuY  dBuY dB
1. 0.150 10,60 0.60 24.40 3560 56.00 -20.40 Average
2. 0.150 10.60 0.60 49.20 60.40 b6.00 -5.60 QP
3. 0.608 1066 0.60 20.498 3224 46.00 -13.76 Average
4 0.608 10.66 0.60 32.98 4424 56.00 -11.76 QP
5. 1.088 10,66 0.60 15,57 26.65 46.00 -19.15 Awverage
b. 1.068 10,68 0.60 2757 38.85 e.OD -17.15 QP
7. 1.800 10.69 0.60 15.69 26.98 46.00 -19.02 Awverage
8. 1.500 10.69 0.60 2b.69 37.96 bb6.00 -18.02 QP
g 7137 10.75 0.60 15.46 26,81 KO.OD -23.19 Average
10. 7137 10.75 0.60 2746 38.81 60.00  -21.19 QP
11. 29.527 10.80 0.60 12.44 23.64 50.00 -26.16 Average
12. 29527 10.80 0.60 23.44 3484 6000  -25.16 apP
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6 Radiated Spurious Emissions

Test Requirement: . FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: . ANSI C63.10:2013
Test Result: . PASS
Measurement Distance: :3m
Limit: . See the follow table
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency (MHz) Distance
uVv/m uVv/m dBuV/m
(m)
0.009 ~ 0.490 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log 4 kH2) 4 80
0.490 ~ 1.705 24000/F(kHz) 30 100 * 24000/F(kHz) 20log®400FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100 3 100 20log®®?
88 ~ 216 150 3 150 20log™®*?
216 ~ 960 200 3 200 20log®®
Above 960 500 3 500 20log®®

6.1 EUT Operation

Operating Environment :

Temperature: . 235°C

Humidity: : 51.1%RH
Atmospheric Pressure: . 101.2kPa

EUT Operation : . Refer to section 3.3
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6.2 Test Setup
The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0°to 360°

Turn Table

D ne U AMP O 9 O
em Analyzer “ Network

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

Turn Table From 0°to 360°

»>|

0.1m Turn Table

<---
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0°to 360°

0.1m; Turn Table

Absorbers

AAAA

6.3 Spectrum Analyzer Setup

Spectrum Parameter Setting
Attenuation Auto
1000 MHz

Start Frequency

Stop Frequency

10th carrier harmonic

RB / VB (emission in restricted

1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average

band)
Receiver Parameter Setting
Attenuation Auto

Start ~ Stop Frequency

9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RB 120kHz for QP
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6.4 Test Procedure

1. Below 1000MHz, The EUT was placed on a turn table which is 0.1m above ground plane. And above
1000MHz, The EUT was placed on a styrofoam table which is 0.1m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the maximum
emissions. The spectrum was investigated from the lowest radio frequency signal generated in the device,
without going below 9 kHz, up to the tenth harmonic of the highest fundamental frequency or to 40 GHz,
whichever is lower. In the frequency above 1GHz, Place the measurement antenna 3m away from the EUT
for each area of the EUT determined to be a source of emissions at the specified measurement distance,
while keeping the measurement antenna aimed at the source of emissions at each frequency of significant
emissions, with polarization oriented for maximum response. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m to 4 m above the ground or
reference ground plane.

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

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

6.5 Summary of Test Results
Test Frequency: Below 30MHz

The measurements were more than 20 dB below the limit and not reported.
Test Frequency: 30MHz ~ 1GHz

Remark: only the worst data(GFSK modulation mode) were reported.
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

Test Plot : Horizontal

!
suLeveI (dBuV/m)

70

60
FCC PART15C|

50 -y

40 l ]

30

20

10

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Receiver Preamp Emission Cwer
No. Freq Loss Factor Reading Factor Lewvel Limnit Limit  Remark
hHz dB dB/m  dBuV dB dBuv/m dBuv/m dB

1 30.000 106 1324 37 62 29.97 21.95 40.00  -18.05 arF
2 B9.114 181 1031 40.06 3028 21.92 40.00  -18.08 apP
3. 124.569 234 1231 44.36 30.47 29.14 4350  -1436 aF
4. 176.588 266 1271 46.37 3059 3115 4350  -1235 arF
b, 228.430 2.89 1.7 43.63 3068 27.01 46.00  -18.499 aF
b 517.248 363 1729 42.92 30.96 32.88 46.00 -1312 ap
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

Test plot : Vertical

i
aoLevel (dBuV/m)

70

60
FCC|PART1SC

50 -6l

400
1 \~z\ | ]

30

20

10

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Receiver Preamp Emission Ohwer
MNo. Freq Loss Factor Reading Factor Lewvel Limit Lirnit Femark
kAHz dB dB/m dBu¥ dB dBuv/m dBuV/m dB

30531 1.07 13.24 52.40 29.95 36.73 40.00  -3.27 QP
34.276 1.18 1335 51.33 3002 3584 40.00  -4.16 QP
124569 234 1231 46.80 3047 3098 4350 1252 apP
143.830 247 1357 46.27 3052 3179 4350  -11.71 arF
221.392 286 1083 43.26 3067 26.28 4600 1872 QP
348.027 327 1421 37.66 joez 24.32 46.00 -2168 QP

oW =
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PRECISE TESTING

Above 1000MHz:

Report No.: PTCDQ03170751801-FC01

GFSK Low Channel (2402MH2z)

Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuVv) (dB/m) (dB) Gain (dBuVv/m)
(dB)
4804 30.33 AV \Y 28.56 4.23 27.46 35.66 54 -18.34
4804 35.05 AV H 28.56 4.23 27.46 40.38 54 -13.62
4804 34.16 PK V 28.56 4.23 27.46 39.49 74 -34.51
4804 34.28 PK H 28.56 4.23 27.46 39.61 74 -34.39
17805 26.28 AV Vv 31.06 6.18 26.53 36.99 54 -17.01
17805 25.48 AV H 31.06 6.18 26.53 36.19 54 -17.81
17805 32.14 PK V 31.06 6.18 26.53 42.85 74 -31.15
17805 33.09 PK H 31.06 6.18 26.53 43.8 74 -30.2
GFSK Middle Channel (2441MHz)
Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4882 31 AV V 29.43 5.96 29.46 36.93 54 -17.07
4882 30.59 AV H 29.43 5.96 29.46 36.52 54 -17.48
4882 34.82 PK \Y 29.43 5.96 29.46 40.75 74 -33.25
4882 36.12 PK H 29.43 5.96 29.46 42.05 74 -31.95
17806 26.28 AV Vv 31.06 6.83 32.14 32.03 54 -21.97
17806 25.06 AV H 31.06 6.83 32.14 30.81 54 -23.19
17806 28.72 PK \Y 31.06 6.83 32.14 34.47 74 -39.53
17806 27.46 PK H 31.06 6.83 32.14 33.21 74 -40.79
GFSK High Channel (2480MHz)
Frequency SA Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuVv) (dB/m) (dB) Gain (dBuV/m)
(dB)
4960 31.25 AV V 24.82 2.93 23.45 35.55 54 -18.45
4960 30.49 AV H 24.82 2.93 23.45 34.79 54 -19.21
4960 29.86 PK \Y 24.82 2.93 23.45 34.16 74 -39.84
4960 28.45 PK H 24.82 2.93 23.45 32.75 74 -41.25
17808 26.33 AV \Y 33.27 3.85 28.75 34.7 54 -19.3
17808 27.04 AV H 33.27 3.85 28.75 35.41 54 -18.59
17808 32.16 PK \Y 33.27 3.85 28.75 40.53 74 -33.47
17808 31.46 PK H 33.27 3.85 28.75 39.83 74 -34.17
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PRECISE TESTING

Report No.: PTCDQ03170751801-FC01

/4-DQPSK Low Channel (2402MHz)

Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuVv/m) (dB)
(dBuVv) (dB/m) (dB) Gain (dBuVv/m)
(dB)
4804 29.86 AV \Y 27.86 5.53 26.96 36.29 54 -17.71
4804 33.24 AV H 27.86 5.53 26.96 39.67 54 -14.33
4804 32.05 PK \Y 27.86 5.53 26.96 38.48 74 -35.52
4804 31.69 PK H 27.86 5.53 26.96 38.12 74 -35.88
17809 27.43 AV V 30.46 7.05 25.73 39.21 54 -14.79
17809 28.66 AV H 30.46 7.05 25.73 40.44 54 -13.56
17809 29.15 PK \Y 30.46 7.05 25.73 40.93 74 -33.07
17809 30.46 PK H 30.46 7.05 25.73 42.24 74 -31.76
T/4-DQPSK Middle Channel (2441MHz)
Frequency SA Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuVv) (dB/m) (dB) Gain (dBuV/m)
(dB)
4882 32.66 AV \Y 28.72 5.43 30.42 36.39 54 -17.61
4882 31.25 AV H 28.72 5.43 30.42 34.98 54 -19.02
4882 30.29 PK V 28.72 5.43 30.42 34.02 74 -39.98
4882 29.46 PK H 28.72 5.43 30.42 33.19 74 -40.81
17800 33.04 AV \Y 30.22 5.83 31.26 37.83 54 -16.17
17800 32.16 AV H 30.22 5.83 31.26 36.95 54 -17.05
17800 31.42 PK V 30.22 5.83 31.26 36.21 74 -37.79
17800 30.26 PK H 30.22 5.83 31.26 35.05 74 -38.95
1/4-DQPSK High Channel (2480MHz)
Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuVv/m) (dB)
(dBuVv) (dB/m) (dB) Gain (dBuVv/m)
(dB)
4960 30.26 AV \Y 23.05 2.96 22.49 33.78 54 -20.22
4960 29.43 AV H 23.05 2.96 22.49 32.95 54 -21.05
4960 28.04 PK Vv 23.05 2.96 22.49 31.56 74 -42.44
4960 27.66 PK H 23.05 2.96 22.49 31.18 74 -42.82
17825 30.26 AV \Y 31.63 3.24 25.73 39.4 54 -14.6
17825 31.46 AV H 31.63 3.24 25.73 40.6 54 -13.4
17825 28.49 PK \Y 31.63 3.24 25.73 37.63 74 -36.37
17825 35.05 PK H 31.63 3.24 25.73 44.19 74 -29.81
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PRECISE TESTING

8DPSK Low Channel (2402MHz)

Report No.: PTCDQ03170751801-FC01

Frequency SA Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4804 30.22 AV V 29.63 4.69 27.83 36.71 54 -17.29
4804 31.24 AV H 29.63 4.69 27.83 37.73 54 -16.27
4804 29.52 PK V 29.63 4.69 27.83 36.01 74 -37.99
4804 28.41 PK H 29.63 4.69 27.83 34.9 74 -39.1
17804 29.62 AV \Y 31.04 6.72 26.96 40.42 54 -13.58
17804 28.46 AV H 31.04 6.72 26.96 39.26 54 -14.74
17804 30.66 PK V 31.04 6.72 26.96 41.46 74 -32.54
17804 32.04 PK H 31.04 6.72 26.96 42.84 74 -31.16
8DPSK Middle Channel (2441MHz)
Frequency SA Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuVv/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuVv/m)
(dB)
4882 30.33 AV \Y 29.63 4.72 29.68 35 54 -19
4882 30.15 AV H 29.63 4.72 29.68 34.82 54 -19.18
4882 29.68 PK \Y 29.63 4.72 29.68 34.35 74 -39.65
4882 28.42 PK H 29.63 4.72 29.68 33.09 74 -40.91
17809 31.06 AV \Y 31.25 6.29 30.18 38.42 54 -15.58
17809 32.45 AV H 31.25 6.29 30.18 39.81 54 -14.19
17809 30.69 PK \Y 31.25 6.29 30.18 38.05 74 -35.95
17809 29.59 PK H 31.25 6.29 30.18 36.95 74 -37.05
8DPSK High Channel (2480MHz)
Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuVv/m)
(dB)
4960 31 AV V 25.85 5.72 25.04 37.53 54 -16.47
4960 32.26 AV H 25.85 5.72 25.04 38.79 54 -15.21
4960 29.46 PK V 25.85 5.72 25.04 35.99 74 -38.01
4960 28.05 PK H 25.85 5.72 25.04 34.58 74 -39.42
17843 31.26 AV \Y 30.44 4.86 26.69 39.87 54 -14.13
17843 30.69 AV H 30.44 4.86 26.69 39.3 54 -14.7
17843 29.75 PK \Y 30.44 4.86 26.69 38.36 74 -35.64
17843 28.68 PK H 30.44 4.86 26.69 37.29 74 -36.71
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Radiated band edge:

GFSK
Pre- Emission o .
Frequency S.A Ant. Cable Limit Margin
Readin Pol. Factor | Loss Amp. Level (dBuV/m) (dB)
9 Gain | (dBuv/m)

(MHz) (dBuV) | (H/V) | (dB/m) | (dB) | (dB) PK AV PK | AV PK AV
2398.66 42.26 V 30.59 | 7.04 | 22.69| 57.2 |43.06| 74 | 54 | -16.8 | -10.94
2399.61 40.69 H 30.59 | 7.04 | 22.69 | 55.63 | 4158 | 74 | 54 | -18.37 | -12.42
2484.56 41.95 V 30.59 | 7.04 | 22.69 | 56.89 | 42.15| 74 | 54 | -17.11 | -11.85
2484.12 39.56 H 3059 | 7.04 | 2269 | 545 |3945| 74 | 54 | -19.5 | -14.55

/4-DQPSK
Ant. | Cable | Pre- Emission - .
Frequency Resaltﬁn Pol. Factor | Loss | Amp. Level ( déhn\}l}m) M(zg])' :
9 Gain |  (dBuv/m)

(MHz) (dBuVv) | (H/V) | (dB/m) | (dB) | (dB) PK AV | PK | AV PK AV
2398.66 41.22 \Y 3059 | 7.04 | 22.69 | 56.16 | 40.22 | 74 | 54 | -17.84 | -13.78
2399.61 40.65 H 3059 | 7.04 | 22.69 | 55.59 | 4062 | 74 | 54 | -18.41 | -13.38
2484.56 42.84 \Y 3059 | 7.04 | 2269 | 57.78 | 39.46 | 74 | 54 | -16.22 | -14.54
2484.12 43.18 H 30.59 | 7.04 | 22.69 | 58.12 | 38.42 | 74 | 54 | -15.88 | -15.58

8DPSK
Ant. | Cable | Pre- Emission - .
Frequency Resalc'JAing Pol. Factor | Loss | Amp. Level ( déhn\}l}m) I\/I(erg; :
Gain (dBuVv/m)

(MHz) (dBuV) | (H/V) | (dB/m) | (dB) | (dB) PK AV PK | AV PK AV
2398.74 44.25 V 30.59 | 7.04 | 22.69 | 59.19 | 3952 | 74 | 54 | -14.81 | -14.48
2399.05 43.15 H 30.59 | 7.04 | 22.69 | 58.09 | 40.22 | 74 | 54 | -1591 | -13.78
2483.95 42.19 V 30.59 | 7.04 | 22.69|57.13 | 39.7 | 74 | 54 | -16.87 | -14.3
2484.13 42.08 H 30.59 | 7.04 | 22.69 | 57.02 | 38.16 | 74 | 54 | -16.98 | -15.84

Note: 1. The testing has been conformed to 10*2480MHz=24800MHz.
2. All other emissions more than 30dB below the limit.
3. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Emission Level = Reading + Factor
Margin=Emission Level-Limit
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

7 CONDUCTED SPURIOUS AND BAND EDGE EMISSION

7.1 REQUIREMENT

According to FCC section 15.247(d), in any 100kHz 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 20dB below that in
the 100kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement.

7.2 TEST PROCEDURE

For Conducted Test

1. The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set
to 100KHz. The video bandwidth is set to 300KHz.

2. The spectrum from 30MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

EMI Test Receiver Setting
Attenuation Auto
RBW 100KHz
VBW 300KHz
Detector Peak
Trace Max hold

7.3 TEST SETUP

o } ]

Spectrum Analyzer EUT

7.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

7.5 TEST RESULTS

Conducted Spurious

GFSK

Low Channel

Spectrum 'n.?

Ref Level 10.00 dém & RBW 100 kHz
b ALL 20dB  BWT 250 ms & VBW 300 kHz Mode aAuto Sweep
@ 1Pk Max

D1[1] -49.20 dBj

M 104,560 MHZz|
1.95 dBm|
2.401690 GHz|

0 dBm- Mi[1]

CF 12.515 GHz F2001 pts

Span24.97 Gz |
1 ]'[ | Measuring... - = P
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PRECISE TESTING

Spectrum

Report No.: PTCDQ03170751801-FC01
Middle Channel
(=]

Ref Level 10.00 dém
b ALL 20 dB

& RBW 100 kHz

SWT 250 ms & VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

D1[1] -53.30 dBy
104, 560 MHZ|

0 dBm-

Mi[1] 4.29 dBm
2.440700 GHz|

-10 dém

=20 d&m

=30 dam

-40 desr

50 dam—T}-

60 AR }

CF 12.515 GHz

| |

Spectrum

32001 pts Span 24.97 GHz
#I
J Measuring... P

High Channel
=)

Ref Level 10.00 dém

b ALt 20 dB

& RBW 100 kHz

SWT 250 ms & VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

M1

D1[1] -52.77 dBy
102,780 MHz|

0 dBm-

Mi[1] 5.04 dBm
2.480490 GHZ|

-10 dém

=20 d&m

=30 dam

-40 desr

50 dem—f-

=50 dam:

AN i pstreesodsd

Start 30.0 MHz

L

|

32001 pts Stop 25.0 GHz
ﬁl
J Measuring... &
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PRECISE TESTING

Spectrum

Report No.: PTCDQ03170751801-FC01

/4-DQPSK

Low Channel

(]

Ref Level 10.00 dém
b Att 20 dB

& RBW 100 kHz
SWT 250 ms & WBW 300 kHz

Mode auto Sweep

@ 1Pk M

0 dBrm

D1[1] -47.57 dBj|

103.780 MHz|

-10 dBin

Mif1] 3.16 dBm|

Z.402470 GHz|

-20 dam

=30 dam

=40 dar

50 dBm—

=60 dim:

=80 dém

Ftart 30.0 MHz

FZ00
—_—

A

Spectrum

Htop 25.0 GHz

Heasuring...

Middle Channel

(]

Ref Lewel 10.00 dBm

o ALt

20 dB

& RBW 100 kHz
SWT 250 ms & VBW 300 kHz

Mode auto Sweep

@ 1Pk Man

0 dBm

Di[1]

-10 d&m

Mif1]

-52.61 dB|
104,560 MHz|
1.30 o B
2.440700 GHz|

-20 dam

=30 dim

=40 diar

<50 dam—4t

=60 dim:

=80 dém

Htart 30.0 MHz

FZ2001
—_—

A

Heasuring...
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PRECISE TESTING

o ALL

Spectrum

High Channel

Report No.: PTCDQ03170751801-FC01

=)

Ref Level 10.00 dBm

20 dB

& RBW 100 kHz
SWT 250 ms & VBW 300 kHz Mode suto Sweep

@ 1Pk Man

0 dBm-

D1[1]

-10 cim

Mif1]

-51.46 dB|
103,780 MHZz|
0.08 dBm|
2480490 GHZ|

-20 dém

=30 dam

-50 dam

=50 d&m

Start 30.0 MHz

L

b ALL

|

Spectrum

32001 pts Stop 25.0 GHz
#I
J Measuring... &

8DPSK

Low Channel

(7]

Ref Leval 10.00 dBm

20 dB

& RBW 100 kHz
SWT 250 ms & YBW 300 kHZ Mode auto Sweep

@ 1Pk Max

H

0 dBm-

Di[1]

-10 cim

T

Mi[1]

-45.74 dB|
104,560 MHz|
#.17 dBm)|
2401690 GHz|

-20 dém

=30 dam

-50 dém

=50 dim

=80 dim

Lemudasanes it maesrmasonoen|

Start 30

0 MHzZ

L

i

32001 pts Stop 25.0 GHz
J Measuring... - = /é
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Middle Channel

Spectrum 'uél
Ref Leval 10.00 dBm & RBW 100 kHz
o AL 20 dB  SWT 250 ms @ VBW 300 kHZ  Mode Auto Sweep
@ 1P Max
Di[i] -50.15 di|
| 103,780 MHz|
0 dBm— mi[1] 1.54 dBm
2.441480 GHZ
-10 cim
-20 dém
=30 dém
40 digar
-50 dém
=60 dém:
80 dim
Start 30.0 MHz 32001 pts Stop 25.0 GHz
#I
L J'[ J Measuring... P

High Channel
Spectrum [@

Ref Lewel 10.00 dBm & RBW 100 kHz
o ALt 20dB  SWT 250 ms @ VBW 300 kHz  Mode suto Sweep
@ 1Pk Max

Di[1] -53.70 dB

104, 560 MHZ|
0 dBm Mi[1] Z2.06 dBim|
2.4797 10 GHz|

MpL

-10 d&m

-20 dam

=30 dim

=40 diar

<50 dam—+

60 dam—}

=80 dém

Start 30.0 MHz FZ001 pts Ftop 25.0 GHz
—
Measuring... y
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

Conducted Band Edge

For Non-Hopping Mode:

Peak —
_ Power Emission Result of Band Edge
Frequency(MHz) | Modulation Read Value | Band edge | . .

Output (dBm) (dBc) Limit (dBc)

(dBm)
2399.48 GFSK 3.37 -47.07 50.44 >20dBc
2399.68 T/4-DQPSK 3.37 -33.24 36.61 >20dBc
2399.52 8DPSK 3.33 -34.57 37.90 >20dBc
2483.85 GFSK 0.86 -50.97 51.83 >20dBc
2484.12 m/4-DQPSK 0.84 -44.84 45.68 >20dBc
2484.17 8DPSK 0.80 -50.45 51.25 >20dBc
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PRECISE TESTING

GFSK

Report No.: PTCDQ03170751801-FC01

Spectrum | |?
Raf Lovel 10,00 cém - RAW 100 kHz
At MO SWT 18.9 is & VYBW 100 kHr Modae Auto FFT
l.mm
[FETHY] ML ~47.07 B
< 2521170 Mk
0 dBm CETEY] 9.97 dBen
2. 4025145560 GH2
~10 f \
s - %
30 dBar 1,
-4 g e "'\.-'/ \V.--"‘\
o b b ¥
P ,..ﬂr-/ o
b T =
=70 diimy
30 g
CF 2.4 GHz AZ001 pts Span 10.0 MHz
(MarkiT
| Typs | Rot|Tre|  volwe | ¥-valwe | Function | Function Result |
{ M1l [ 1]  2.40014556 GHz 3.37 dm | i .
o2 w1l 1 -2, 145588 Mihiz | -42.54 ¢8|
b3l w1 -2.52317 Mg | 470748 |

rr—

=

Rof Lavel 10.00 dém
Att

® RBW 100 WHz

0GR SWT 18.9 us & VBW 300 kM2

Mode Auto FFT

1Pk Mak

My
0 dir

naf1])

M)

-50.97 di
FBHAZH0 Mk
0,06 dim

2,400 144400 QHz

~10 di

X
Y \l

f

~20 da
-

hoi-

\ 4
AN

Nes

50 da

60 dan

=70 di

B0 din

CF 2.4835 GHz

32001 pts

Span 10.0 MHz

m-[mh’ml
M1 13
|2 M1 3
__D3l w1 1l

*-valug |

Y-value | Function |

Function Result |

3 46014445 GHz |
3,35552 Mitz |
385425 MHz

0,66 oo |
-42,08 0B |
-50.97 b |
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PRECISE TESTING

m/4-DQPSK

Report No.: PTCDQ03170751801-FC01

(=]

Spectrum
Rof Lovel 10.00 d&m & RAW 100 inz
At 30d8  SWT 18.9us @ VBW 300 kHz Mode Auto FFT
1Pk Mas
Do) ™1 EEETTT
-2.320240 MH2|
i PTRY| .47 i)
2. 401977750 GHz
10 dir !f ‘\
20 dia /w-g_._; WV \
i
<30 dBamy J,-l_. VL.J'A\/
4D 381 P e

20 i

&0 B

70 B

80 8T

CF 2.4 GHE 42001 pts Span 10.0 MHz

Markr ]

Typo | Rof | Tre | X-volue | v-vawe | Function | Function Result |

T I 2,40197775 GHz | 3.37 diw | |
pal M1 -1.977751 Mz | ~34.69 ¢a I
pal M1 3l -2.32024 Mz S33.24 08 |

o=
Spectrum I l =3
Raf Lavel 10.00 d&m & RBW 100 kHz
ALt J0EE SWT 15.9 ys & VBW 300 kHr Mode suto FFT
O )
e GETEN] —44.84 d)
- v 4.124560 MHz
D PEA v Mif1] 0,84 dim
[ h 2. 400143850 GHz|
=10 .ﬂ‘/ \
ey A~
=30 dmr
\“'\H"'\
<40 dlur \rrv‘-c T3
s
-50 dam
W
BA T
-&0 dam
=70 dily
80 B
CF 2.4835 GHz J2001 pts u 10.0 MHz
| Markor
Type | Ref | Tre X-volue | v-value | Function | Function Result |
Ml: 1 1 2.48014395 GH2 | 0.94 dlem |
Q?i M1 1 3.356145 MHz | -41.42 4B | |
_03| M1 1 4.12456 MHz -44.84 db | 1 F
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8DPSK

Report No.: PTCDQ03170751801-FC01

&

Spectrum
Raf Lovel 10,00 diém = RBW 100 kHz
Alt 08 SWT 18.0 us @ VBW 300 IH: Mode Auto FFT
1PE Max
Dl 1] Wi “BA4.57 a0
-2.470990 MHE
0 danx M) 2.08 ditm
2. 401977750 GHz|
-10 B / \
-20 dén Y
30 o1 __pb f A\
o fﬁu \.nﬂ.J\..fL
A diin A v
7
<50 dBir
=
50 diim
.70 8
B0 dBm
CF 2.4 GHZ 32001 pis Span 10.0 MHEZ
Markor
Type | Rof | Tre | X-volug | v-walue | Function | Function Result |
Y I3l 240197775 GHz | 3.33 dim | i ]
o2 mal 1] -1.977751 Mz | -34.65 a8 |
pal w1 1l -2.47899 MHz | 2345708 |
'I !nn
Spectrum =
Raf Level 10.00 d&m & RBW 100 kHz

ALt 3048  SWT 189 & VBW 300 kHr Mode auto FFT
‘“’H Max

M1
X

0 dBr

Da[1]

P

Mif1]

-50.45 dB
4174560 MHz
080 dim
2479978060 GHZ|

=10 dibm

/
/

h
) \
i“:} l"\I\./\--/'.L

=30 dimr

~40 dBim

\0:-

50 dam

P

50 dam

=70 e

80 i

32001 pts

Span 10.0 MHz

X-volus |

Y-value | Function |

Function Result |

2.470907886 GHz |
3,52114 Mtz |
4.17456 MHz

0.80 dém |
-42.24 08 |
=50.45 di |
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PRECISE TESTING

For Hopping Mode:

Report No.: PTCDQ03170751801-FC01

Peak o
_ Power Emission Result of Band Edge
Frequency(MHz) | Modulation o Read Value | Band edge | /. .
utput (dBm) (dBc) Limit (dBc)
(dBm)
2399.50 GFSK 3.29 -50.86 54.15 >20dBc
2399.58 /4-DQPSK 3.32 -33.51 36.83 >20dBc
2400.02 8DPSK 3.25 -35.74 38.99 >20dBc
2483.85 GFSK 0.80 -53.01 53.81 >20dBc
2484.36 T/4-DQPSK 0.80 -47.93 48.73 >20dBc
2483.52 8DPSK 0.73 -53.24 53.97 >20dBc

Page 38 of 78



PRECISE TESTING

Report No.: PTCDQ03170751801-FC01
GFSK
Spectrum [a
Ref Level 10.00 d8m ® RBW 100 kHz
At 3068 SWT 18.9 us & VBW 300 kHz  Mode Auto FFT
| T
Daf1] M1 -50,86 dB]
. -2 AP S50 M
0 dem M) 20 tifm
o 7. 401974940 @z
~10 dir / v v 7
20 diir f
=30 didur J
40 dBm - r
- DR
‘3 r‘lﬂv ,.J"Mjr
70 dim
B0 dir
CF 2.4 GHZ 32001 pts Span 10.0 MHz
arker
7 | vwvalue | Function | Function Result |
| M1 LA 240197494 GHz 3.29 dm | 1 |
o2| M1 1| ~1.074038 MHz | -48.06 d8 |
pal M1 1 -2.50058 Mz -50.86 ¢& |
Raf Lavel 10,00 dém & RBW 100 kHz
Att I0GE  SWT 18.9 us & VBW 300 kHz  Mode Auto FFT
o 1Pk May
P Do) ~50.01 ai)
- b5 ABHAZH0 Mg
i "'\ safi) 0,00 divm
o /' \ 24610 44400 CGHz
Yo
-20 dir \
Do I LW
. VAN
5 e W, -,
&0 dim: wiﬂ Vo Tars = S
70 din
80 d8m
CF 2.4B05 GHz 2001 pis Bpan 10.0 MHz
Markor
Type | Rot | Tre | X-volus | wvoluw | Function | Funetion Result Il
TOMI| | §| 746014448 Gra 0.80 dim | : !
o2 w1 1 3.35552 itz | 5284 08 |
_D3 M1l 1| FQSdIE M 530108 | L
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

/4-DQPSK

Spectrum

Ref Level 10.00 ¢&m
ALt

1Pk Mast

=

& RBW 100 kHz

0GB SWT 19.9 ys & VBW 300 kHz  Mode Auto FFT

]
naf1] L} -33.51 di|
ot 740 MH

Mif1) = |

A9 TES00 GH z|

//\.m-/

/"ﬁw
¥l

0 dBm

-10 din

=20 diur

-30 g

=40 dBarv

<30 dBmy

50 diir

=70 diry

80 d&m

CF 2.4 GHz 32001 pts Span 10.0 MHz

Function Result |

| Xovolue |
f 2.4019765 Ghz |
=1.978501 MHz |
-2.32274 MHz

Y-valus |
3.32 dim |
-36.40 db |
-33.61 8 |

Function |

Spectrum

Raof Lavel 10.00 d&m
AL 30 g
1Pk Max

&

& RBW 100 kHz

SWT 18.9 ys & VBW 300 iz Mode Auto FFT

oafn] ~47.99 i)
4.0 1400 Mpaz|
0,80 him)

2. ATV IHI G

w1
1

Ria T

- 10 giimy \
20 danr

\ A

Ml

30 dBm

40 dir

60 dBir

b N

<70 ol

80 dim

CF 2.4835 GHz J2001 pis

Bpan 10.0 MHz

Function Result |

5

X-valug | Y-velue | Function |

Type | Raf | Tre |
11 [ |

| oal W1l 1
D3l M1l 1]

_2.47907600 GHa |
3,523015 Mz |
4.36143 Mtz |

0.80 din |
-4£.63 g8 |
-47.9308 |
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

8DPSK
Spectrum | "
Rof Level 10.00 d&m & RBW 100 kHz
ALt J08E SWT 189 ys & VBW 300 kHr Mode suto FFT
= 1

FTEY]

0 dB

p2(1]

G /
/*wf

-30 dBarr ’..J

40 diir <
50 dan /\_‘.{‘f\-" - ,.I\f’

<70 i

-4 DTDEIT Mg

CF 2.4 GHz2 J2001 pts 10.0 MHz
by} Spae J0.0 Ve )
Type | Rt | Trc X-walus |

M1 1 240497953 GHz
o2l M1 1 =4.979532 Miiz |

o3 M 1 -5.23515 MHa |

Funetion Result |

Spectrum !?]
Rof Level 10.00 d&m ® RBW 100 kHz

Al 0GB SWT 16.9 ys » VBW 300 kHz  Mode auto FFT
1Pk Man

03[1] -53.24 d@
4.520000 MHZ

M1

od L
d \'\'\.,J//'ﬂu\_ Maf1) 0.73 dBm|
2479143570 GHz|

=10 iy
20 dBm

Y Ly
40 dam

- 1%-\’
-\'\-‘\._n.

60 dém A S v
-70 dam
80 den
(CF 2.4895 GHz Span 10.0 MHz |
arkir
Type | Rof | Trc | K-wolus 1 1 Function Result |
I w1 247914357 GHz 1 |
| o2 m 1 4.356426 MHz 1 _
pal M1 1 4.5208 MH2 |
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

8 20 dB Bandwidth Measurement

Test Requirement FCC CFR47 Part 15 Section 15.247

Test Method ANSI C63.10:2013

Test Mode Refer to section 3.3

8.1 Test Procedure
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

8.2 Test Result
CHOO0 / CH39 / CH78 (GFSK/(1Mbps)Mode)

Test Mode:
Channel frequency 20dB Down
Channel number (MH2) BW(kH2)
00 2402 1129
39 2441 1120
78 2480 1120
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PRECISE TESTING

T

Report No.: PTCDQ03170751801-FC01

=

Raf Lavel 10.00 dBm

& RBW 100 kHz

ALt 3048 SWT 19us & VBW 300 ki: Mode Auto FFT
1Pk Max
M1 mia1] 2.48 dim|
- S— 240214760 GHZ|
0d il 20,00 8|
] 1. 128000000 Mz
~10 dim Ey_.,— Qfa - 2120.1)
20 dam _,_/ \\
30 dim- / /\
50 dim
<50 g
70 di
B0 i
ICF 2.402 CH2z 691 E 3.0 MHz
|Marker
Type | Ref | Tre | X-valug | ¥-walue | Function | Function Result |
m1| 11 2.4021476 GHz 348 dBm | ndB down | 1.1288 MHz |
11 i 2.4014226 GHz | -16.49 dim | __nda 20.00 dé |
T2| 1] -16.66 dom | Q factor | 2128.1
—
Spectrum 1?
Rof Laval 10,00 d8m ® RBW 100 kHz
Al 30 ab MIBE-“\IJMIH! Mode Auto FFT
1Pk Max
sy ML) FET T
- P 2. 44114760 GHe
i R et 20,00 d8
oo '/ 1. 120100000 Mtz
=10 dim- yk’f q fa T2 FLTO.4
30 dBm /\\—
Itha.—
d ~
50 dam
50 i
=80 dim-
CF 2.441 QHz 691 pts Span 3.0 MHz
Marker
Type | Raf | Tre | X-volus | ¥walue | Funetion | Function Result |
M1/ | 24411476 GHz | 2.30 dBm | Nl down 1.1201 Mz |
1 | 2.4404226 Ghz | 17,67 dim | ndd | 20.00 g8 |
T3 | 1 24415427 Gz | -17.52dBm | Q factor | Z179.4 |
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PRECISE TESTING

Test Mode:

Spectrum |

Report No.: PTCDQ03170751801-FC01

&

Rof Lavel 10.00 dém

& RBW 100 kHz

& VBW 300 kM:  Mode suto FFT

Att 3048 SWT 19 us
j@ 1Pi Man
i 2 -mmg-?u(:;:?:;
0 dBm 4 o il : 20,00 rlh.
/ v 1.120100000 MHz
"M Q ¥ 2214.2)
20 dan ol -L\,
P 7 N ]
o e
50 dim
£0 d8m
-70 dem
£0 dem
CF 2.48 GHz 691 pts Span 9.0 MHz
Marker ]
Type | Ref | Trc | K-value | ¥-walue | Function | Function Result |
M| 1 24801378 GHz 0.62 dom | ndB down 1.1201 MHz
Ta__ | 1 24794226 Ghz | -19.05 dom | nde | 20.00 d8 |
T2| 1 2.4805427 GHz =18.92 dim | Q factor 2214.2
CHOO / CH39 / CH78 (M/4-DQPSK /(2Mbps)Mode)
Channel frequency 20dB Down
Channel number (MHZ) BW(kHz)
00 2402 1420
39 2441 1428
78 2480 1415
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PRECISE TESTING

Report No.: PTCDQ03170751801-FC01

Spectrum | I‘%’
Ref Lavel 10.00 d&m & RBW 100 kMz
Al 3068  SWT 19 us @ VBW 300 kM:  Mode auto FFT
1Pk Max
& mil1] 3.35 dBm
o f\_.r""“—-"“t 240197830 GHz|
- @ 20,00 8|
Bw 1. 419700000 MHZ|
=30 /Tv/ Q tactor 1691.9
-znm:,_..w___ —
-30 dim
<40 di
50 dém
&0 dam
<70 das
80 dir
CF 2.402 GHz BOL pis Span 3.0 MHz
| Markor
Type | Ref | Tre | X-valug | v¥-value | Function | Function Result |
M1 1 24019783 GHs 3.3508m | nod down 1.4197 MHz |
T3 |- i 2.4012793 GHz | -16.72 dim | __nd@ | 20.00 d& |
T2 . 2.402699 GHz =16.75 dém | Q factor | 1691.9
Spectrum !EVI"]

Raf Leval 10.00 d8m
Al

J06E  SWT 19 us & VBW 300 ki

& RBW 100 kMz
Mode auto FFT

1Pk Man
™ mi1] 2.26 dBm
i . 2.44097830 GHz
. 20,00 48
= /_Vf_ B 1428400000 MHz
-X0 ,y./ Q factor 1708.9
~20 diamy
th_f \'“-./"‘—-.,_,-’"
-30 dBmr
~40 daar
<50 diur
60 dgmr
=70 diy
691 ﬁs 3.0 MHz
¥-value | ion | Function Result |
226 dBm |  ndd down | 1.4264 Mz |
=17.81 dim | nd@ 20.00 d8 |
~17.87 dim | Q factor | 1708.9
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PRECISE TESTING

Test Mode:

Report No.: PTCDQ03170751801-FC01

Spectrum @
Rof Lavel 10.00 d&ém & RBW 100 kM2
ALt 3068 SWT 19 us & VBW 300 kM:  Mode Auto FFT
j@ 1Pi Man
wl — 2 -l:qgg:z.'(::lt::jrl:;
0 dBm |~ \.luk_q_\ - 20,00 rlﬂ.
. Sy, e
‘:i'u"f.—l"'—“—-ﬁ_.__‘/__-— \\/--.,._m_,f‘-..___,f"’_
30 dBm
<40 dim
50 dim
£0 d8m
-70 dam
80 dBm
CF 2.48 GHz 691 pis Span 3.0 MHz
Markor ]
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M| 1 2. 4709826 GHz 0.75 dom | ndB down 1.4153 MHz
T1 | 2479275 Ghz | -19.35 dam | ndg 20,00 d8 |
T2| 1| 24806903 GHz =19.28 diém | Q factor 1752.2
CHO0 / CH39 / CH78 (8DPSK(3Mbps)Mode)
Channel frequency 20dB Down
Channel number (MHZ) BW(kHz)
00 2402 1437
39 2441 1433
78 2480 1415

Page 46 of 78




PRECISE TESTING

[ovemran ]

Report No.: PTCDQ03170751801-FC01

&

Raf Lovel 10.00 dém

& RBW 100 kMz

Att 3048 SWT 15 ys @ VBW 300 kH:  Mode Auto FFT
o7 s
WL mif1] 3.8 dbm
e M 2.40214760 GHz|
- 20,00 B
1437000000 Mz
e V.
,}/ 1671.8
B U ep—— RS o e—_
-30 dam
40 dBr
-50 i
50 &
-70 de
CF 2.402 GHz 691 pis Span 3.0 MHz
arkor
Type | Rof | Tre | X-value | ¥-value | Function | Function Result |
Ml 1 2.4021476 GHz | 3,38 dém | nd down 1,437 MHz |
11 1 2.4012619 GHz | ~16.73 B | __nd® | ;
12| 1] 2.402699 GHz |_____-16.73 dim | Q factor |
Spectrum &3
Rof Lavel 10,00 dém ® RBW 100 kHz
At J0SB  SWT 19 us & VBW 300 kH:  Mods duto FFT
@ 1FE Max
M =il 2.27 iifhmy|
3 244097030 GHz
e P e 20,00 dil
1492700000 M
00 -.,l// 17005
Sk oy e e T ~— A~
30 dBm
40 dBer
50 dem
&0 d8m
70 diin
CF 2.441 GHz 691 pis Span 1.0 MHz
Em
Type | vet | Tre | ®-valus | ¥velue | Function | Function Rosult Il
T 24400783 Ghz | 2.27 dBm | nd® down 1.4327 Mz |
1 1| 2.4402663 Giiz | -17.61 déen | nos | 20.00 d& |
12| 1 2.441698 GHa | ____-17.65 dam | Q factor 17038
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Report No.: PTCDQ03170751801-FC01

PRECISE TESTING
Spectrum 7
Raf Level 10.00 dém & RBW 100 kHz
Att 0L SWT 19 ys & VBW 300 kM:  Mode Auto FFT
1Pk Max
L ma1) 0.79 dibm|
e 2. 48014760 GHZz
0 - 20,00 o)
|~ By 1.415300000 MHz
=10 diir 0O tactor 1752.3
T&/’ T2
-20 dB
-30 dam
40 dam
50 dBm
60 dam
70 dan
B0 diar
CF 2.48 GHz 691 pts Span 3.0 MH2
arkor
e | Ref | Trc | X-walue |  ¥-walue | Function | Function Result |
i 1] 2.4801476 GHz 0.79 dom | nd8 down 1.4153 MHz |
11 i 2479275 GHz | -19.17 dém | __nd8 | 20.00 d8 |
T2| 1 2.4806903 GHz | -18.95 dbm | Q factor 1752.3
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

9 Maximum Peak Output Power

Test Requirement . FCC CFR47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit

Regulation 15.247 (b)(1), For frequency hopping systems operating in the
2400-2483.5 MHz band employing at least 75 non-overlapping hopping
channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt (30dBm). For all other frequency hopping systems in the
2400-2483.5 MHz band: 0.125 watts.

Refer to the result “Number of Hopping Frequency” of this document. The
0.125watts (20.97 dBm) limit applies.

Test Mode . Refer to section 3.3

9.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyser: RBW = 3 MHz. VBW =10 MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

9.2 Test Result

GFSK(1Mbps)
Conducted Output Peak |Conducted Output Pass/Fall
Test | Frequency Bower Y Peak Power LIMIT
Channel

(MHz) (dBm) (mWw) (mWw)
CHOO0 2402 3.40 2.188 125 Pass
CH39 2441 2.33 1.710 125 Pass
CH78 2480 0.85 1.216 125 Pass
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

Spectrum I @
Raf Lavel 10,00 d&m & RBW 3 MHz

Attt 30d8  SWT 1.3 s & VBW 10 MMz Mode Auto FFT
@17k Max

M1 Ml ERTTY
o —t 2.402 105 740 GHz

] e
L~ ~

0 dém

«10

™~

<

b

B 8 i\ 8

CF 2.402 GHz 42001 pts Span 9.0 MHz

Spectrum | |‘%’
Ref Lavel 10,00 dém ® RBW 3tz
ALt 08 SWT 1.3 s & VBW 10 MM  Mode Auto FFT

1Pk Max

M1 Mif1] 2.33 dBm

2.441226400 GHz|
o

s /"—_ 1‘\

< ==

B0

CF 2.441 GHz 42001 pts 9.0 MHz
oS-y —— L
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

e} [
Raf Lavel 10.00 d&m - RBW 3 MHz
Alt 088 SWT 1.3us & VBW 10 M4z Mode Auto FFT
|@ 1P Max
Mif1]) 0.85 dBim)|
Ml 2. 400155010 GHz|
0 dBm = —]
10 dBm / \—\
L~ ~
e \‘
T
=20 dam
40 d&m
S0 dBm
&0 iy
70 dimy
80 dBm
CF 2.48 GHz 32001 pts Span 9.0 MHz
T/4QPSK(2Mbps)
Conducted Output Peak | Conducted Output Pass/Fail
Test Frequency Power P Peak Power LIMIT
Channel
(MHz) (dBm) (mW) (mW)
CHOO 2402 3.61 2.296 125 Pass
CH39 2441 2.59 1.816 125 Pass
CH78 2480 1.12 1.294 125 Pass
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PRECISE TESTING

T

Report No.: PTCDQ03170751801-FC01

&)

Raf Laval 10.00 dém

& RBW 3 MeHz

At 3048 SWT 12%.9”10#‘2 Mode Auto FFT

1Pk Max

M1 M)

3,61 dbm
2402331580 GHz

0 dim

L—

roch

-20 dirr

-20 d&m

40 dér

50 dir

60 dar

=70 dim

80 ciar

32001 pts

Span 9.0 MHz

Spectrum

&)

Rof Lavel 10.00 dém

® RBW 3 MMz

ALt 3088 SWT 1.3 s & VBW 10 M4z Mode duto FFT

EI.PI: Man

wa M)

2.59 dBm|
2441396360 GHZ|

0 dérm

-10 d8im J""'f

"'\.,_\

B

32001 pts

Span 9.0 MHz
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01
(Spectrum &
Raf Lavel 10.00 d8m & RBW 3 Mz
'il. JOEE SWT 1.3 4us & VBW 10 Mz  Mode aduto FFT
@ 1Py M
Ml L% diim
41 T AHOIN 1430 Gz
o diim =
.// \\\
10 dB
B
| i S
30 dBm
e
50 dBm
60 cin
70 iy
B0 B
CF 2.48 GHz A2001 pts Span 9.0 MHz
8DPSK(3Mbps)
Conducted Output Peak | Conducted Output Pass/Fail
Test Frequency Power P Peak Power LIMIT
Channel
(MHz) (dBm) (mW) (mW)
CHOO0 2402 3.55 2.265 125 Pass
CH39 2441 2.66 1.845 125 Pass
CH78 2480 1.08 1.282 125 Pass
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PRECISE TESTING

Spectrum

Report No.: PTCDQ03170751801-FC01

&

Raf Lavel 10.00 d&m & RBW 3 MHz

0GR SWT 1.3 us & VBW 10 MMz  Moda suto FFT

o ri s

M1 Mal]
r— -

A.55 dim)
2402426000 GHz

0 derm

—

=10 dBirr

<20 diary

CF 2.402 GHz 32001 pts

Span 9.0 MHz

Al

T

Raf Lavel 10.00 dém & RBW 3 Mez

&

0 A8 SWT 1.3us & VBW 10 MMz  Mode Auto FFT

1Pk Max

M1 maf1)
e

2.66 dim)
2441185620 GHz

O dirm

.-—""’.‘—_

s |

=10 dBrr——=

=20 i

-20 dém

40 dBny

50 di

CF 2.441 GHz 32001 pts

Spon 9.0 MHz
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(=]

PRECISE TESTING

Spectrum

Raf Loval 10,00 d&m - RBW 3 MHz
Atk J0EE BWT L3 us & VBW 10 MMz  Mode suto FFT

7=

1.00 @i

Ml
L ABDLYANGD CH2)

o dan — —-.._____\\
30 g8 —|—r
J’ \‘-.

32001 pts Span 9.0 MHz |
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

10 Hopping Channel Separation

Test Requirement :  FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit . Regulation 15.247(a)(1) Frequency hopping systems shall have

hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater. Alternatively, frequency hopping systems operating in the
2400-2483.5MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of
the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 1W.

Test Mode : Hopping

10.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 100KHz. VBW = 300KHz , Span = 3MHz. Sweep = auto;
Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section
Submit this plot.
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PRECISE TESTING

10.2 Test Result

Report No.: PTCDQ03170751801-FC01

Test Mode:

CHO0 / CH39 / CH78 (GFSK(1Mbps) Mode)

Channel Separation Read Separation Limit
Channel number
frequency (MHz) Value (kHz) 2/3 20dB Down BW (kHz)
00 2402 1003 >753
39 2441 1003 >747
78 2480 1033 >747
) =
Raf Level 10.00 d&m & RBW 100 kHz
Al 3098 SWT 19 ps & VAW 300 kHz  Mode Auto FFT
@ 1PE Max
e " 1] 1 llfl;‘l‘l)-r:‘::l:!‘j
0 dBm y .!.‘ MI[L) ey, 0.58 #BM
/ 2_-Ib'}'{\: 760 CHz|
-10 dam . ~ T —~
20 dim ‘/—l’ B it
30 dBm = /
~0 T
/}P
-50 déum
70 d@ar
S0 dim
CF 2.402 GHz 691 pts Span 3.0 MHz
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PRECISE TESTING

Spectrum

Report No.: PTCDQ03170751801-FC01

=

Ref Level 10.00 d&m & RBW 100 kHz

ALt 30 d8  SWT 19 ys & VBW 300 kH: Mug!mtoFFI‘

1Pk Max

-0.05 db)|
100290 MH2|

2.19 didm)
2. 439497970 GHz|

=

~40 dimv

50 dibr

60 iy

=70 diar

80 din

CEXEITE £91 pts

3.0 MHz

T

&

Raf Lavel 10.00 d&m & RBW 100 kHz

ALt 3048 SWT 19 us & VBW 300 kH:  mode auto FFT

1Pk Max
pi[1] 0,09 dB
M1 i 1.00290 MHz
0 dBm X Mi[1] 0.76 dBm
\ 2.47897540 GHZ
7 -
10 -
=20 dan q
o e
40 d8uy \\//
-50 dir
&0 il
-70 dién
B i
CF 2.48 GHz 691 pts Spoan 3.0 MHz
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PRECISE ';ESTIHG Report No.: PTCDQ03170751801-FC01
Test Mode: CHO00 / CH39 / CH78 (T1/4-DQPSK(2Mbps) Mode)
Channel Separation Read Separation Limit
Channel number
frequency (MHz) Value (kHz) 2/3 20dB Down BW(kHz)
00 2402 1003 >947
39 2441 1003 >952
78 2480 1003 >943
Faswen ) =
Rof Lavel 10.00 dém & RBW 100 kWz
Al 30 48 SWT ].‘:lu_s & VBW 300 kM:  Mode Auto FFT
@ 1PE: Max
pif1] o -0,04 dg)|
Vo NP
e /_/M n\——l{L‘—v"—"_"# W z.-lulwu:ﬁi—m
-10 dim /
=30 By
~40 d&my
-50 dém
50 diur
-70 d@my
80 iy
CF 2.402 GHz 691 pis Spon 3.0 MHz
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

spectrum | i
Raf Leval 10.00 d&m - RBW 100 kHz

Att 30 B SWT 19 ys & VBW 300 kH:  Mode Auto FFT
| R
D] -0.08 dB
o1 1.00290 MiHz

0 dBm: r__/“‘a,_fl"-;f" mi[1] 2.19 dilem
Lt b 2.440078

=10

<20 dBmr

=30 dar

~40 dBiy

50 dir

=70 dir

80 g
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01
Test Mode: CHOO0 / CH39 / CH78 (8DPSK(3Mbps)Mode)

Channel Separation Read Separation Limit
Channel number
frequency (MHz) Value (kHz) 2/3 20dB Down BW(kHz)
00 2402 1003 >058
39 2441 1003 >058
78 2480 1003 >043
Fanean ) (=
Rof Lavel 10.00 d&ém & RBW 100 kMz
ALt 048 SWT 19 us & VBW 300 kM Mﬂiﬂ Auto FFT
@ 1P Max
r:\ vy 0y ||tl;’l'lr-llll-:llnt—li1j
0 dBm ISP " i Jeb G
|~ ‘"M\'Jvr/ 2.402 14760 CH
10 d8s -
=20 gan ‘/
30 B 3
50 didur
70 d@ar
<80 i
CF 2.402 GHz 691 pts SE 2.0 MHZ
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

11 Number of Hopping Frequency

Test Requirement :  FCC CFRA47 Part 15 Section 15.247

Test Method : ANSI C63.10:2013

Test Limit . Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the 2400-
2483.5 MHz band shall use at least 15 channels.

Test Mode : Hopping(GFSK)

11.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 300KHz. VBW = 1MHz. Sweep = auto; Detector Function = Peak.
Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to clearly
show all of the hopping frequencies. The limit is specified in one of the subparagraphs of this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.483GHz. Sweep=auto;

11.2 Test Result

Channel Number Limit
79 215
Speectrum E}
Raf Lovel 10,00 de - RBW 300 EHZ
ALt 20 dB BWT 31.6 s = VAW L MHr  Moda de FET
l-m: Mg

"rr'] 'I ""_'l r-i-'l*.']-* r*l---_ i -| A A fL'-m PERLE .-.u...] - ‘h .:;.
T1|'I' ALEAY LR LA r SLALLAT iR 'l” (!r |J|I|H f\lr' I fﬁl""

I'I-‘“I diimn

~50 dB!

-60 dim
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B0 dB:

Btan 2.4 GHz 32001 pis - ) " Blop 24835 GHz
il Mesturing... = : A;
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

12 Dwell Time

Test Requirement :  FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit . Regulation 15.247(a)(1)(iii) Frequency hopping systems in the 2400-

2483.5 MHz band shall use at least 15 channels. The average time of
occupancy on any channel shall not be greater than 0.4 seconds within
a period of 0.4 seconds multiplied by the number of hopping channels
employed.

Test Mode : Hopping

12.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set spectrum analyzer span = 0. Centred on a hopping channel;

3. Set RBW = 3MHz and VBW = 10MHz.Sweep = as necessary to capture the entire dwell time per hopping
channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different modes of

operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is specified in
one of the subparagraphs of this Section. Submit this plot(s).

12.2 Test Result

GFSK(1Mbps)
vode | Mumberofuansmissionina | yondiling | Resut | Limit
' ' time(msec)
DH1 1600/(2*79) x 31.6 = 320 0.421 134.72 400
DH3 1600/(4*79) x 31.6 =160 1.678 268.48 400
DH5 1600/(6*79) x 31.6 =106.67 2.925 312.01 400

Remark: The results of worst cased was recorded.
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Spactrum u{-_y’
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PRECISE TESTING
Spectrum I 2
Ref Level 10.00 dém ® RBW 3 MMz
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PRECISE TESTING Report No.: PTCDQ03170751801-FC01

13 Antenna Requirement

According to the FCC part15.203, a transmitter can only be sold or operated with antennas with which it was
approved. This product has an internal PCB Antenna, it meet the requirement of this section.
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14 TEST PHOTOS
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