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2 Test Summary

Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Band edge 1223;8; 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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PRECISE TESTING

Report No.: PTC-DQ-01170610302-FCO01

3 General Information

3.1 General Description of E.U.T.

Product Name
Model Name

Model Description
Bluetooth Version
Operating frequency
Numbers of Channel

Antenna Type

Antenna Gain

Type of Modulation

Power supply for Test

Disco-Ball Speaker

CN2, W1, W2, KBT100, KBT-100-ASST, KBT-100-FR

Except for decorative parts in front panels, color of enclosure, are the

trade mark and model no. for trading purpose.
BT4.1+EDR

2402-2480MHz

79 channels
PCB Print Antenna

0dBi

GFSK, Pi/4DQPSK, 8DPSK

Battery charging DC 5V, Li-ion Battery cell 3.7V/1200mAh
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3.2 Channel List

Channel Frt(e&tﬁezr;cy Channel Frezﬁ/lu:;)cy Channel Fr(?ﬁ/lul_?;)cy Channel Fr?&u:;)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 - -
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3.3 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

3.4 Supported Equipment

Supported Equipment Model FCCID

Adapter Model: PS65B150Y3000S N/A
Input: AC100-240V, 50/60Hz, 1.5A
Output: DC 5V, 3000mA
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PRECISE TESTING

4 Equipment During Test

4.1 Equipments List

Report No.: PTC-DQ-01170610302-FCO01

RF Conducted Test
Kind of Manufactur . Last Calibrated | Calibration
ltem : Type No. Serial No. o : :
Equipment er calibration until period
EMC Analyzer .
1 (9k~26.5GHz) Agilent E4407B |[MY45109572|Aug.04, 2016|Aug.03, 2017 1 year
EXA Signal MY50520207
2 Keysight N9010A |526B25MPB [Aug.04, 2016(Aug.03, 2017 1 year
Analyzer
W7X
3 | EMiTest R&S ESCI 101155 |July 15, 2016|July 14, 2017| 1 year
Receiver
Humidity GTH-225-
4 Chamber GF 40-1P IAA061225 |July 15, 2016|July 14, 2017 1 year
5 |USBRFpower| nnpe | Rpr3oosw | 12TO00HSN |y 15, 2016|duly 14, 2017| 1 year
sensor 001
Radiated Emissions
Item K'T‘d o Manufacturer| Type No. Serial No. _Last_ Callbrgted Cahbr_atlon
Equipment calibration until period
1 | EMiITest RohdedSchw| — pqp 101417 |July 15, 2016|July 14, 2017| 1 year
Receiver arz
Trilog
2| Broadband [S“TVERZB| vuLBo160 | 9160-3355 |duly 15, 2016|July 14, 2017| 1 year
Antenna
3 Amplifier EM EM-30180 060538 |July 15,2016|July 14, 2017 1 year
Horn SCHWARZB
4 Antenna ECK BBHA9120D 1246 |July 15, 2016|July 14, 2017 1 year
Horn SCHWARZB
5 Antenna ECK BBHA9170D 1412 |July 15, 2016 |July 14, 2017 1 year
Coaxial
6 |Cable(below| LARGE CALB1 - July 15, 2016 |July 14, 2017 1 year
1GHz)
Coaxial
7 |Cable(above| LARGE CALB2 - July 15, 2016 |July 14, 2017 1 year
1GHz)
Conducted Emissions
ltem K'T‘d o Manufacturer| Type No. Serial No. _Last_ Callbrgted Cahbr_atlon
Equipment calibration until period
1 E'V” Test R&S ESCI 101155  |July 15, 2016 |July 14, 2017| 1 year
eceiver
2 LISN SCH&’\C’:/?(RZB NSLK 8128| 8128-289 |July 15, 2016|July 14, 2017| 1 year
3 Cable LARGE RF300 - July 15, 2016 {July 14, 2017 1 year
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PRECISE TESTING

4.2 Measurement Uncertainty

Report No.: PTC-DQ-01170610302-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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PRECISE TESTING

5 Conducted Emission

Test Requirement:

Test Method:

Test Result:

Frequency Range:
Class/Severity:
Detector:

5.1 E.U.T. Operation
Operating Environment :
Temperature:

Humidity:

Atmospheric Pressure:

EUT Operation :

5.2 EUT Setup

Report No.: PTC-DQ-01170610302-FCO01

FCC CFR 47 Part 15 Section 15.207
ANSI C63.10:2013

PASS

150kHz to 30MHz

Class B

Peak for pre-scan (9kHz Resolution Bandwidth)

255°C
51 % RH
101.2kPa

Refer to section 3.3

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

2013..

Receiver —PC System

A
10.8m
i v
] -
E:50Q Terminator =3

5.3 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

t

EUT
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5.4 Measurement Procedure:

1. The EUT was placed on a table, which is 0.8m 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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PRECISE TESTING

5.7 Conducted Emission Test Result

Report No.: PTC-DQ-01170610302-FCO01

Line-120V:
100LEYe! (@BUV) Date: 2017-06-12
90
80
70
60“\\_\_‘_3 | FCC PART158 QP
SOWH 5 i | FCC PART15BAV
iy
AL 1 WWMMW
sof |~ 4! 1
T LS | 1 b i A T e e AN G "
20 l'.f"'r”,j l'-,-J LAWY, '|,'r‘1u-a-u' P P LN e R A
10
035 2 5 1 2 5 10 20 30
Trace: {57 Frequency (MHz)
Cakle  AMN  Recewer Emigsion Chyar
Mo, Freq Loss Factor Reading Level _imit Limit Remark
bAHz db o3 dBu Bt dBuy (sla}
1. 016k 10 60 0.E0 23 ER 3476 RE1E 2040 Awarane
2. 0166 1060 060 39.56 50.76 6516 -14.40 QF
3, 0226 10 62 0.&0 22.84 3406 RZ2E1  -18.55 Awzrage
< 0.226 1062 080 36.84 43.06 261 -1455 QF
. 0471 1064 060 21.09 32.33 4649 -1416  Awvsrage
E. 047 1064 060 34.04 4533 BE49 1118 aF
7. 0.555 1065 080 21.07 32.32 46.00 -1368  Avzrage
£ 0.555 1065 060 36.07 47 32 56.00 -668 aF
g 0.943 1067 0.&0 18.84 3016 600 -15.84 Awzrane
10. 0.943 1067  0BOD 32.89 4416 56.00  -11.84 QP
11. 16.750 1076 06O 24.36 3574 5000 -1426  Averace
12. 16.750 10.78 0.&0 3636 4674 BOOD  -13.26 QF
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PRECISE TESTING

Neutral-120V:

100

Level (dBuV)

Report No.: PTC-DQ-01170610302-FCO01

Date: 2017-06-12

90
a0

70

FCC PART15B QP

|

FCC T15B AV

1{“1-,:,.'0,.] _.|l Ay i 1 -'HJ"'I"\}-_I"I

P i S

A AR i wa
-.-‘\l'i’w ks il T PR TAWER R

.
W ",

|'I -i
u

A5 .2 1 2 5 10 20 30
Trace: 152 Frequency (MHz)
Cahle  AMMN  Recewer Emission Over
Mo, Freq Loss  Factor Reading Lewvel Lirnit Lirnit Femark
hHz dB db dBuy dBuv  dBuv dB
1. 0.154 1060  0DED 29.02 40.22 ER78 -155B Average
2. 0.154 1060 060 42.02 h3.2e B5.78 -1256 QF
3. nzzz 1081 060 21.03 32.24 R2 74 -205R0 Average
4 n.222 10.61 0.60 32.03 43.24 B2.74 -1950 QF
5. 0.474 1064 060 18.99 3023 4645 1622 Average
B 0.474 1064 060 32.99 4423 BE4s  -1222 QF
7. 0.555 1065 060 18.10 29.35 4600 -1BE5 Average
g 0.555 1065 060 34.10 4535 BB.OD  -1065 QF
9. 0.943 1067 0.0 1623 2650 s 00 1850 Average
10. 0.943 1067 060 32.23 43.50 5600  -1250 QP
11. 17.291 10,78 06D 27.61 38.99 5000 -11.01 Average
12. 17.291 10.78 0.0 38.61 4999 BOOD  -10.01 QaF
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PRECISE TESTING

Report No.: PTC-DQ-01170610302-FCO01

Line -240V:
100 Level (dBuV) Date: 20170612
90
80
70 -
- "‘\\\‘ | FCC PART15E QP
4 FCC PART15B AV
50 ."‘r N 5 ﬁ\ 10 | %‘E
¥
L T e RN
] A 1 ———
. H-"L- J W /] “'\ 1( \J, 'I‘Fl" B e RITLNE WL T g Y el - "
ZU Illf -.l' L LLANE I ERES A e
10
035 2 5 1 2 5 10 200 30
Trace: 17 Frequency (MHz)
Cahle AMMN Recemer Emission Ower
MNo. Freq Loss Faclor Reading Lewvel Lirmit Lirmnit Remark
kMl 1z cD b clDu clOu cOuy clD
1. 0166 060  0DED 235k 3476 RREI1E -20.40 Awverage
2. 0166 10.6C 0.60 39.66 G076 BE1E 1440 oF
3 0226 106z 0.60 22.84 3406 hZ B -18.55 Awerage
4, 0226 106 0.60 36.84 45.06 62,61 -14.55 QF
5. 0471 064  0DEOD 21.09 32.33 B4%  -1416 Average
B. 0471 106 0.60 34.09 45 33 he4S  -11.16 QapF
7. 0EEE 10.EE 0.E0 21.07 3232 4600  -1368 Avarags
a. 0555 1065 060 36.07 47 3¢ fb.0C  -8.6H QP
4. U443 by .kl 145,84 ik dh. UL -1h5.84 Average
0. 0.943 1067 060 32.89 44 16 BGO00 1184 QP
1. 15.750 1078 06D 24.36 35.74 5000 -1426 Average
12 16.750 10.78 0.60 3536 46.74 G000 -1326 P
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Report No.: PTC-DQ-01170610302-FCO01

Neutral -240V:

Level (dBuV)

Date: 2017-06-12

100
90
80
70
50 \\\ | FCC PART158 QP
50 - a | FCC PART15B AV
T i WWL\\
g 4 7| Ly
30 v 5 N - ] = ay
) J . 1 | 'lu |.1 | | Lty A At , ..}"*"""rv'“ﬂ ,
20 i ) WJI.J" l'.j 1 LYW ! ! \r'.u.'g'i,'ll-*u.["'l'i'i"\ R AR e A ™~
10
035 2 5 1 2 5 10 20 30
Trace: 177 Frequency (MHz)
Cahle AMN Recerer Emission Ower
Mo, Freq Loss  Factor Reading Lewvel Lirmit Limit Femark
kHz dB dB dBuY dBuY  dBuv dB
1. 0.154 10,60 DED 29.02 40.2¢ BR78 -1556 Awerage
2. 0.154 1060 0.60 42.02 h32e 578 -1256 QP
3. 0.z2z2e 1061 060 21.03 32.24 K274 -2050 Average
4 0.222 10,61 0.60 32.03 43.24 274  -18.50 QP
5. 0.474 1064  0.60 15.99 3023 4645  -16.22 Awerage
b 0.474 1064 060 3294 4423 hhds -1222 apP
7. 0.555 1065  0.ED 18.10 29.35 4600 1665 Awerage
8. 0.555 1065 060D 3410 45.35 5600 -10.65 QP
9 0.943 1067 0.60 1523 2h.50 ds00 -19.50 Awerage
10. 0.943 1067 06D 32.23 4350 5600 1250 aF
1. 17.291 1076  0&D 27 61 36.99 5000 -1t Awerage
12, 17.29 10.78 0.&0 38.67 449 499 BOOD  -10.07 aF
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PRECISE TESTING Report No.: PTC-DQ-01170610302-FC01

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: ;0 3m
Limit: . See the follow table
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency (MHz) Distance
uV/m uV/m dBuV/m
(m)
0.009 ~ 0.490 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*F =) 4 g
0.490 ~ 1.705 24000/F (kHz) 30 100 * 24000/F (kHz) 20log2*0%0FkH2) 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: : 511%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°

“ pectrum AMP ombining

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°

Turn Table

o
(0]
D S

System Analyzer Network
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

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

1.5m; Turn Table

Absorbers

AAAA

6.3 Spectrum Analyzer Setup

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

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. The EUT is placed on a turntable, which is 0.8m 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.
7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table,

Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse
radiation emission was get at the X position. So the data shown was the X position only.
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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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Test plot for Horizontal:

ggl‘e"'el (dBuVim) Date: 2017-06-12

70

60
FCC PART15 B

50

40 !

30 E

20 7

10

30 50 100 200 500 1000
Frequency (MHz)

Cable AMNT Receiver Preamp Emission Over
M. Freg Loss Factor Reading Factor  Lewvel Lirnit Lirnit Remark
hiHz dB dB/m  dBuv dB dBuvym dBuvim dB

67.999 1.66  12.08 28.36 30.20 11.87 4000 -28.13 arP
191.745 273 10097 33.07 anee 16.15 4350 2735 QF
319.937 320 1365 30.86 30,79 16.92 4600 -23.08 QP
J63.932 336 1497 J0.63 30.66 26.30 46.00  -15.70 apP
447 982 350 16.33 i7.4a8 309 26.40 4600  -1960 QF
836,244 407 2199 26.30 3113 21.23 4600 2477 ap

ok wre

Remark: Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level
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PRECISE TESTING Report No.: PTC-DQ-01170610302-FC01

Test plot for Vertical:

SOLE"‘el (dBuVim) Date: 2017-06-12

70
60
FCC PART15B
50

40 !

30

= =

20

10

(=]

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Receiver Preamp Emission Ower
MNo. Freq Loss Factor Reading Factor  Level Lirnit Lirnit Femark
hMHz dB dB/m dBuV dB dBuv/m dBuvim dB

1. 31.620 1.10 13.23 26.49 29.99 10.83 40.00 -28917 QF

2. 75413 1.93 9.11 34.86 30.30 15.60 40.00 -24.40 QP

3. 217.544 2.85 10,72 29.25 3066 12.16 46.00 -33.84 QaF

4, 363.932 336 1497 29.13 30.86 16.60 46.00  -29.40 QP

B. 447 952 380 1633 33.02 3091 21.94 4600  -24.06 QP

E. 932.272 417 2309 251 Nz 21.20 4600  -24.80 QP
Remark:

Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level
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PRECISE TESTING

Test Frequency: Above 1000MHz~10" Harmonics:

GFSK Low Channel (2402MHz)

Report No.: PTC-DQ-01170610302-FCO01

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)
4804 37.96 AV Vv 33.86 6.66 31.06 47.42 54 -6.58
4804 38.04 AV H 33.86 6.66 31.06 47.5 54 -6.5
4804 46.26 PK \ 33.86 6.66 31.06 55.72 74 -18.28
4804 47.15 PK H 33.86 6.66 31.06 56.61 74 -17.39
17803 24.16 AV Vv 44.15 | 11.06 | 30.26 49.11 54 -4.89
17803 24.08 AV H 44.15 11.06 | 30.26 49.03 54 -4.97
17803 41.16 PK V 44.15 11.06 | 30.26 66.11 74 -7.89
17803 40.35 PK H 44.15 | 11.06 | 30.26 65.3 74 -8.7
GFSK Low 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 38.76 AV Vv 32.66 6.83 32.74 45.51 54 -8.49
4882 38.04 AV H 32.66 6.83 32.74 44.79 54 -9.21
4882 48.05 PK V 32.66 6.83 32.74 54.8 74 -19.2
4882 47.16 PK H 32.66 6.83 32.74 53.91 74 -20.09
17820 24.16 AV Vv 44.12 10.56 | 32.41 46.43 54 -7.57
17820 23.05 AV H 44.12 10.56 32.41 45.32 54 -8.68
17820 40.18 PK \ 44.12 10.56 32.41 62.45 74 -11.55
17820 40.69 PK H 44.12 10.56 | 32.41 62.96 74 -11.04
GFSK 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 (dBuV/m)
(dB)
4960 36.66 AV Vv 33.26 6.53 31.42 45.03 54 -8.97
4960 37.04 AV H 33.26 6.53 31.42 45.41 54 -8.59
4960 48.19 PK \ 33.26 6.53 31.42 56.56 74 -17.44
4960 47.05 PK H 33.26 6.53 31.42 55.42 74 -18.58
17826 25.46 AV Vv 44.72 10.49 | 32.66 48.01 54 -5.99
17826 24.35 AV H 44.72 10.49 | 32.66 46.9 54 -7.1
17826 41.05 PK \ 44.72 10.49 32.66 63.6 74 -10.4
17826 40.69 PK H 44.72 10.49 | 32.66 63.24 74 -10.76
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PRECISE TESTING

n /4-DQPSK Low Channel (2402MHz)

Report No.: PTC-DQ-01170610302-FCO01

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)
4804 36.25 AV Vv 32.76 6.53 30.26 45.28 54 -8.72
4804 37.49 AV H 32.76 6.53 30.26 46.52 54 -7.48
4804 45.16 PK \ 32.76 6.53 30.26 54.19 74 -19.81
4804 44.05 PK H 32.76 6.53 30.26 53.08 74 -20.92
17809 26.35 AV Y 43.07 10.43 | 31.46 48.39 54 -5.61
17809 25.14 AV H 43.07 10.43 31.46 47.18 54 -6.82
17809 40.66 PK ) 43.07 1043 | 31.46 62.7 74 -11.3
17809 39.86 PK H 43.07 10.43 | 31.46 61.9 74 -12.1
n /4-DQPSK Low 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 37.43 AV Vv 31.52 6.72 31.36 44.31 54 -9.69
4882 37.29 AV H 31.52 6.72 31.36 44.17 54 -9.83
4882 47.15 PK \ 31.52 6.72 31.36 54.03 74 -19.97
4882 46.05 PK H 31.52 6.72 31.36 52.93 74 -21.07
17817 25.17 AV Y 43.66 11.33 | 30.24 49.92 54 -4.08
17817 24.06 AV H 43.66 11.33 | 30.24 48.81 54 -5.19
17817 41.33 PK Vv 43.66 11.33 | 30.24 66.08 74 -7.92
17817 39.68 PK H 43.66 11.33 | 30.24 64.43 74 -9.57
n /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 (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4960 35.33 AV Vv 32.59 6.24 30.35 43.81 54 -10.19
4960 36.15 AV H 32.59 6.24 30.35 44.63 54 -9.37
4960 47.06 PK \ 32.59 6.24 30.35 55.54 74 -18.46
4960 46.35 PK H 32.59 6.24 30.35 54.83 74 -19.17
17822 24.17 AV \ 43.16 9.39 31.05 45.67 54 -8.33
17822 23.05 AV H 43.16 9.39 31.05 44.55 54 -9.45
17822 40.36 PK ) 43.16 9.39 31.05 61.86 74 -12.14
17822 41.72 PK H 43.16 9.39 31.05 63.22 74 -10.78
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PRECISE TESTING

8DPSK Low Channel (2402MHz)

Report No.: PTC-DQ-01170610302-FCO01

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)
4804 35.33 AV Vv 31.25 6.48 30.26 42.8 54 -11.2
4804 36.15 AV H 31.25 6.48 30.26 43.62 54 -10.38
4804 42.05 PK Vv 31.25 6.48 30.26 49.52 74 -24.48
4804 43.37 PK H 31.25 6.48 30.26 50.84 74 -23.16
17803 25.74 AV \ 42.05 9.86 31.46 46.19 54 -7.81
17803 24.16 AV H 42.05 9.86 31.46 44.61 54 -9.39
17803 39.86 PK ) 42.05 9.86 31.46 60.31 74 -13.69
17803 38.46 PK H 42.05 9.86 31.46 58.91 74 -15.09
8DPSK Low 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 36.35 AV Vv 30.33 6.63 29.68 43.63 54 -10.37
4882 35.28 AV H 30.33 6.63 29.68 42.56 54 -11.44
4882 45.15 PK \ 30.33 6.63 29.68 52.43 74 -21.57
4882 44.69 PK H 30.33 6.63 29.68 51.97 74 -22.03
17820 24.05 AV \ 41.35 10.35 | 31.36 44.39 54 -9.61
17820 23.17 AV H 41.35 10.35 31.36 43.51 54 -10.49
17820 40.35 PK V 41.35 10.35 | 31.36 60.69 74 -13.31
17820 38.66 PK H 41.35 10.35 | 31.36 59 74 -15
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 (dBuV/m)
(dB)
4960 34.26 AV Vv 31.42 5.49 29.63 41.54 54 -12.46
4960 35.02 AV H 31.42 5.49 29.63 42.3 54 -11.7
4960 46.16 PK Vv 31.42 5.49 29.63 53.44 74 -20.56
4960 45.25 PK H 31.42 5.49 29.63 52.53 74 -21.47
17815 25.48 AV \ 40.69 8.66 32.43 42.4 54 -11.6
17815 26.69 AV H 40.69 8.66 32.43 43.61 54 -10.39
17815 38.45 PK V 40.69 8.66 32.43 55.37 74 -18.63
17815 37.16 PK H 40.69 8.66 32.43 54.08 74 -19.92

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.: PTC-DQ-01170610302-FC01

7 CONDUCTED SPURIOUS & 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

Spectrum Parameter Setting
Detector Peak
Start/Stop Frequency 30 MHz to 10th carrier harmonic
RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold
. For Band edge
Spectrum Parameter Setting
Detector Peak
Lower Band Edge: 2300 — 2403 MHz
Start/Stop Frequency Upper Band Edge: 2479 — 2500 MHz
RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

Remark : Hopping on and Hopping off mode all have been tested,only worst case hopping
off is reported.

7.3 TEST SETUP

oo ] O

Spectrum Amalyzer EHT

The EUT is coupled to the Spectrum Analyzer; the RF load attached to the EUT antenna terminal is
500hm; the path loss as the factor is calibrated to correct the reading. Make the measurement with
the spectrum analyzer's resolution bandwidth(RBW) = 100 kHz. In order to make an accurate
measurement, set the span greater than RBW.

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

7.5 TEST RESULTS

For Non-Hopping Mode:

Report No.: PTC-DQ-01170610302-FCO01

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

Output (dBm) (dBc) Limit (dBc)

(dBm)
2402.15 GFSK 0.14 -55.15 55.29 >20dBc
2402.15 T/4-DQPSK -0.01 -51.66 51.65 >20dBc
2402.15 8DPSK 0.1 -51.47 51.58 >20dBc
2480.15 GFSK 5.65 -60.30 65.95 >20dBc
2479.98 /4-DQPSK 3.93 -64.41 68.34 >20dBc
2479.82 8DPSK 4.03 -62.23 66.26 >20dBc
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PRECISE TESTING

Spectrum

GFSK

Report No.: PTC-DQ-01170610302-FCO01

(=)

Ref Leval 10.00 dBm
o ALL 20 dB

& RBW 100 kHz

SWT 18.9 pys & VBW 300 kHz  Mode Awto FFT

1Pk Max

0 dBm
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0.1+ dam
-51.61 d8 |
-EE.15 d&

i

- b
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o

m

(]

Ref Leval 10.00 dBm
o ALL 20 dB

& RBW 100 kHz

SWT 18.9 pys & VBW 300 kHz Mode Awto FFT

1Pk Man
J'“\K i

0 dBm

/N

=10 d&amn

60.30 dB
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A
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Function Result

M1 1
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D3 M1 1
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5.65 dam
-63.59 dg |
-60.30 d&
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i

- b

"
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PRECISE TESTING

Spectrum

Report No.:

T/4-DQPSK

PTC-DQ-01170610302-FCO01

(]

Ref Leval 10.00 dBm
o ALL 20 dB

& RBW 100 kHz
SWT 18.9 pys & VBW 300 kHz Mode Awto FFT
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Mi[1]

0 dBm

D2[1] r’/\f‘-‘_\

0.01 dBm

2. 402150250 GHZ|
-51.66 di
-2.150245 MHz

=10 d&amn

[

\

-20 dam

/

\

-30 digm

./

\me-\,

40 ggm

I

-50 dam

50 dgm

A, M"’"{W

b2, R T el

20 digm

CF 2.4 GHz

42001 pts

Span 10.0 MHz

Marker
Type | Ref | Trc |

X-valua [ ¥ -valus | Function I

Function Result |

M1 1]
bzl M1 1
P3| M1 1

240215025 GHz
-2, 150245 MHz
-2, 97366 MHz

-0.01 dim |
51,88 db |
-56.11 d&

i

L 8 -

Spectrum

w

(=]

Ref Leval 10.00 dBm
o ALL 20 dB

& RBW 100 kH:z
SWT 18.9 ps & VBW 300 kHz Mode auto FFT

1Pk Max

pRay:

TETEN]

0 dEm

L =

M1[1]

G441 dB
4.017370 MHz
3.93 dBm
2479989480 GHZz

=10 dBin

I

——

=) dim

<50 dém

L}
L)

&) dim

‘w..\,\,\{:

=70 R

£0 dim

CF 2.4835 GHz

42001 pts

Span 10.0 MHz

Marker
Type | Ref | Tre |

¥-valug | ¥-valug | Function |

Function Result |

M1 1]
pel M1 1)
o3 M1 1

2,470983948 GHz
3.510515 MHz
4, 01737 MHz

3,03 dém |
-64,47 4B |
-64.41 dB

i

L8 o A

T Heasurno.. WO WO

"
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PRECISE TESTING

Spectrum

Report No.: PTC-DQ-01170610302-FCO01

8DPSK

(=)

Ref Leval 10.00 dBm
o ALL 20 dB

& RBW 100 kHz
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PRECISE TESTING

For Hopping Mode:

Report No.: PTC-DQ-01170610302-FCO01

Peak .
. Power Emission Result of Band Edge
Frequency(MHz) | Modulation Read Value | Band edge | [. .
Output (dBm) (dBc) Limit (dBc)
(dBm)
2404.82 GFSK 1.40 -58.13 59.53 >20dBc
2403.99 T/4-DQPSK 1.34 -54.61 55.95 >20dBc
2404.15 8DPSK 1.53 -55.41 56.94 >20dBc
2480.04 GFSK 3.24 -61.49 64.73 >20dBc
2478.98 T/4-DQPSK 3.84 -61.35 65.19 >20dBc
2478.98 8DPSK 2.77 -60.61 63.38 >20dBc
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PRECISE TESTING

Report No.: PTC-DQ-01170610302-FCO01

-

GFSK
Spectrum |':%.
Ref Lewval 10,00 dBm & RBW 100 kHz
e ALL 20 dB  SWT 18.9 ps & VBW 200 kHz  Mode suto FFT
1Pk Man
Da[1] 50.13,d
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Type | ®ef | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1] 2,4048211 GHz 1.40 dim |
b2 M1 1] -4,821099 MHz -59.53 d& |
03 M1 1 -5,60451 MHz -58.13 d&

w

o A
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M1 i 2. 4800423 GHz 3.24 dom |
L2 M1 1| 3457704 MHz -G8, 44 8 |
03| M1 1 3. 94706 MHz -61.49 d&

"
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Spectrum

Report No.: PTC-DQ-01170610302-FCO01

1/4-DQPSK
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Report No.: PTC-DQ-01170610302-FCO01

-

Spectrum

8DPSK
Spectrum |':%.
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PRECISE TESTING

Report No.: PTC-DQ-01170610302-FCO01

8 20 dB Bandwidth Measurement

Test Requirement
Test Method
Test Mode

FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013

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 = 30kHz, VBW = 100kHz

8.2 Test Result

Test Mode: CHOO / CH39 / CH78 (GFSK/(1Mbps)Mode)
Channel frequency 20dB Down
Channel number (MHz) BW(kHz)
00 2402 842
39 2441 817
78 2480 819

Ref Lewval 10.00 dBm
o ALL 20 dB

@ 1Pk Max

& RBW 30 kHz
BWT 63.2 us & VBW 100 kHz

Pl
=

Mode Auto FFT

1.80 dBm
24019916570 GHz
20,00 gy
842130000000 kHz|
2852.3

M1[1)

(LCE nda

- B
W
\

,
UT_‘I;\?"ll

-10 d&m

-20 dim

-30 dam

=40 d&m i
-~

[t

50 dim

u"\\l \v i

=70 AR

20 dim

CF 2.402 GHz

Marker

Type | Ref | Tre |
M1 1
Tl 1
T2 1

37001 pts Span 3.0 MHz

Function Result |
B42.13 kHz
20,00 da
2852.3

Function |
ndB down
ndB
Q factor

—
Measuring... [ ENARRRNN G

| ¥-valug |
1.80 dBm
-18.19 d&m
-18.21 dém

¥-walue
2.401991657 GHz
2. 401579263 GHz
2, 402421393 GHz

¥
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Spectrum |u1§'

Ref Lewval 10.00 dBm & RBW 30 kHz
b ALt 20 0B BWT £3.2 ps & VBW 100 kH:  Mode &Auko FFT
1Pk Max
ML Mi[1] 2.35 dBm

b N 24409898750 GHz

0 dBm YT T ndB 20.00 diy
;‘/\‘N L\Hw 817.287000000 kHz

-10 dam /_;,ff‘/‘ w[‘t:‘:\ 2086.7

-20 dam r\ _.fr' \\’\.r\

TS A N
hownc] 1 VA,

-"‘"w
50 dim
=70 i
20 dim
CF 2.441 GHz 2001 pts Span 3.0 MHz
'nglwr
Type | Ref | Tre | ¥-walus | ¥-valug | Function | Function Result |
M1 1 2. 440989875 GHz 2,35 dém ndg down £17.287 kHz
T1| 1| 2. 440570607 GHI -17.66 dém | ndé 20,00 da
T2 1 2.4413959%4 GHz -17.66 dBm Q factor =5B6.7
L E | HMeasuring... - -_- ’g

Spectrum |':%l

Ref Lewval 10.00 dBm & RBW 30 kHz
b ALt 20 0B BWT £3.2 ps & VBW 100 kH:  Mode &Auko FFT
1Pk Max
HN} M1} 4,49 dBm
WAL 2.4799900630 GHzZ
0 dBm r‘;' w ndB 20.00 di
819, 162000000 kHz
10 dian IUJ-./_VH'“' ) I027.5
-20 dim 7 v\‘

:: d&»ﬂ' ,\,_r-‘mxvfr \\MJ LAV

50 dim
=70 i
20 dim
CF 2.48 GHz 2001 pts Span 3.0 MHz
'nglwr
Type | Ref | Tre | ¥-walus | ¥-valug | Function | Function Result |
M1 1 2479990043 GHz 4,49 dim ndB down £819.162 kHz
T1| 1| 2.4TR5T0982 GHI -15.51 dém | ndé 20,00 da
T2 1 2.480398 144 GHz -15.51 d&m Q factor 2027.5
L E | HMeasuring... _ -_- ’g
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Test Mode:

Report No.: PTC-DQ-01170610302-FCO01

CHOO / CH39 / CH78 (1/4-DQPSK /(2Mbps)Mode)

Channel number Channel frequency 20dB Down
(MHz) BW(kHz)
00 2402 1262
39 2441 1251
78 2480 1254
Spectrum |‘%’
Ref Lewval 10.00 dBm & RBW 30 kHz
b ALL 20 dB BWT £3.2 ps & VBW 100 kH:  Mode &Auko FFT
@ 1Pk Max
Mi[1] 0.63 dBm
i 2.4019913750 GHz
0 d&rm \f\/ﬁl‘ nde 20.00 dB)
B 1. 261 /42000 MHZ
-10 d&m fq“"“‘-,; W N, “L‘;.:l‘}('ﬂ-\ 1903.7
£ =
-20 dém b \ll
-30 diam Jr)."“ y
f \1 e
=40 c00 WW AL N AT
S0 ddm
50 dim
=70 i
20 dhim
CF 2.402 GHz 2001 pts Span 3.0 MHz
o /
| Type | Ref | Tro | ¥-walus | ¥-valug | Function | Function Result |
M1 1 2. 401991375 GHz -0,63 dém ndg down 1.281742 MHz
Ti 1 2.401368051 GHI -20.63 dém ndé 20,00 da
T2 1 2. 402629793 GHz -20.63 dém Q factor 1803.7 ||
r S—
L Jj | | HMeasuring..  EEANSEAED G |
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Spectrum

Report No.: PTC-DQ-01170610302-FCO01

(]

Ref Lewval 10.00 dBm

& RBW 30 kHz

b ALt 20 0B BWT £3.2 ps & VBW 100 kH:  Mode &Auko FFT
1Pk Max
ML ETEN] 2.37 dBmy
:’ 2. 44098987 50 GHZ
0 d&rm ',_,\ur nds 20.00 dB)
mw 1,251 242000 MHz
=10 dim ‘}]’J Q factor T2 1950.9)
=20 dgm (’ L{\
-30 dam
e T, mru"j \V\. A A
i e 7 =y
S0 dim
50 dim
=70 i
20 dim
CF 2.441 GHz 2001 pts Span 3.0 MHz
'nglwr
Type | Ref | Tre | ¥-walus | ¥-valug | Function | Function Result |
M1 i| 2. 440989875 GHz 2,37 dém | ndg down 1.251242 MHz
T1| 1| 2. 440360739 GHT -17.63 dém | ndé 20,00 da
T2 1 2.441611981 GHz -17.63 dém Q factor 1950.9
L ﬂ | HMeasuring... - -_- ’g

Spectrum |':%.
Ref Lewval 10.00 dBm & RBW 30 kHz
b ALt 20 0B BWT £3.2 ps & VBW 100 kH:  Mode &Auko FFT
1Pk Max
ML Mi[1] 3.19 dBm
— ] ) 2.4799906250 GHZ
i ndB 20.00 dBy|
MNH\% w 1.253680000 MHz
-10 dim :ij_‘lr Q factor T2 1978.2
-20 dim [r \"l
=30 dam r\/; 1II'
<50 ditm
&0 dim
=70 diim
20 diin
CF 2.48 GHz 2001 pts Span 3.0 MHz
'nglwr
Type | Ref | Tre | ¥-walus | ¥-valug | Function | Function Result |
M1 i| 2. 479990425 GHz 3.19 dém | ndg down 1.25368 MHz
Ti| 1] 2479361395 GHz -15.81 dém | ndB 20,00 d&
T2 1 2, 480615075 GHz -16.81 dém Q factor 1978.2
L ﬂ | Measuring... - -_- .&@
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Report No.: PTC-DQ-01170610302-FCO01

CHOO / CH39 / CH78 (8DPSK(3Mbps)Mode)

Test Mode:
Channel frequency 20dB Down
Channel number (MHz) BW(kHz)
00 2402 1229
39 2441 1256
78 2480 1260

Spectrum

(]

Ref Lewval 10.00 dBm
o ALL 20 dB

BWT 63.2 ys & VBW 100 kHz

& RBW 30 kHz
Mode Auto FFT

@ 1Pk Max

0.76 dBm|

M1 1]

0 dBm

NI 3

-10 d&m

L -

24019910940 GHz

1. 229399000 MHZ

20.00 di

1953.8

-20 dam

-30 dam I|'r

=) digbm

rw

50 dim

50 dm

=70 dRiry

20 dim

CF 2.402 GHz

7001 pts

Span 3.0 MHZ

Markor
¥-wvalue

| ¥-valug | Function

Function Result

1.229399 MHz

| Type | Ref | Tre |
M1 1
T1 1
T2 1

2,4019910%94 GHz
2.401392988 GHr
2. 402622387 GHE

ndB down
ndf
Q factor

-0, 76 dém
-20.75 dém
-20.75 dim

20,00 d8
1953.8 ||

4

S—
Measuring...  LALANLAND W0

#
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Report No.: PTC-DQ-01170610302-FCO01

] ||:n:l
Spectrum v
Ref Lewval 10.00 dBm & RBW 30 kH:z
b ALL 20 dB BWT 63.2 ps = YBW 100 kHz  Mode auto FFT
1Pk Max
ML MA[1] Z.41 dBm
i ? o 24409904380 GHz|
ndB 20,00 B
HWAJW A 1.255930000 MHz,
-10/ dim = P qQ factor 19436
-20 d&m /?“ -\
=20 d&m /\’wj \N
Wa’k MWM = VWF\_
<50 dim
50 dim
=70 d&m
20 digm
CF 2.441 GHz A2001 pts Span 3.0 MHz
'Murlwr
Type | Ref | Tre | ¥-value | ¥-valua | Function | Function Result |
M1 1] 2.440990438 GHz 2,41 dém | ndB down 1.25583 MHz
Ti| i 2, 440344802 GHz -17.60 dém | ndB 20,00 d&
T2 1 2, 441600731 GHz -17.59 dém Q factor 1943.6
L E | Measuring... - L g

*

Spectrum |':%.
Ref Lewval 10.00 dBm & RBW 30 kHz
b ALt 20 0B BWT £3.2 ps & VBW 100 kH:  Mode &Auko FFT
1Pk Max
Mi[1] 2.87 dBm
— R A 2.4799891250 GHZ
\-f\’_;' ndf 20.00 di
W!“j W 1. 259773000 MHz
=10 d&m
T1 b 0 factor 1968.6
-20 dim /'}N
=30 dam .Il"\l\'v\/
%6 mn v i Wlad¥s Wi e
<50 ditm
&0 dim
=70 diim
20 diin
CF 2.48 GHz 2001 pts Span 3.0 MHz
'nglwr
Type | Ref | Tre | ¥-walus | ¥-valug | Function | Function Result |
M1 i| 2. 479989125 GHz 2,87 dém | ndg down 1.259773 MHz
Ti| 1] 2.479342646 GHz -17.13 déem | ndB 20,00 d&
T2 1 2, 480602419 GHz -17.12 dém Q factor 1968.6
L ﬂ | Measuring... - -_- .&@
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9 Maximum Peak Output Power

Test Requirement . FCC CFRA47 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/Fail
Test | Frequency Powerp Peak Power LIMIT
Channel

(MHz) (dBm) (mW) (mW)
CHOO0 2402 0.79 1.199 1000 Pass
CH39 2441 -0.34 0.925 1000 Pass
CH78 2480 -1.5 0.708 1000 Pass

Page 42 of 70




PRECISE TESTING

Report No.: PTC-DQ-01170610302-FCO01

(=)

Raf Level 10,00 dém & RBW 3 M

All 30488 SWT 1.3us & VBW 10 MMz  Mode Auto FFT
1Pk Max ]
Mi[1] 0,79 dim]
11 2. 402093090 GHZ
_/"’rf H\\
M\
32001 pts Span 0.0 MHz
Spectrum .2
Rof Lovel 10.00 dém & RBW 3 MeHz
ALt 0488 SWT 1.3pys & VAW 10 MMz Mode Auto FFT
1Pk Max
Maf1] -0.34 dBm
M1 2. 440721570 GHz
x
/‘H
\“-—\
CF 2.441 GHz 22001 pts Span 9.0 MHz
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Ref Level
All

10,00 cBm
30 dé

Report No.: PTC-DQ-01170610302-FCO01

& RBW 3 MHZ

SWT 1.3ys & YBW 10MHZ Mode auto FFT

&G

1P Mao
&if1] -1.50 dBm
"y 479 T36F00 GHz
0ol _r'_'_"_‘_,_,_.—-—""" - = = ---.____‘_hh“
e //_ o "‘“—-—».___‘____‘_ \\
210 GE""";‘
o~ Mo
30 dim \\\
=4 cliEum
<S50 dim
-5 i
=70 dém
A0 A
CF 2.48 CHz 42001 pts Span 9.0 MHz
1 [4QPSK(2Mbps)
Test Frequency Bower p Peak Power LIMIT
Channel
(MHz) (dBm) (mW) (mW)
CHOO 2402 -0.57 0.877 125 Pass
CH39 2441 -2.89 0.514 125 Pass
CH78 2480 -2.33 0.585 125 Pass
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Raf Lovel 10.00 d&ém & RBW 3 Mz

o
v
Att 0B SWT 1.3 us @ VBW 10 M4z Mode Auto FFT
1Pk Max ]

Mi[1) -0.57 dBm]
M1 2402201090 GHE

_,_,,,..--"'"'_‘ ‘_"""--_____‘

‘-‘_,,.-‘-"‘
- o)

-

oy

22001 pts Span 9.0 MHz
Ref Lavel 10.00 dém & RBW 3 MMz
Alt 0 EE  SWT L3 ps & VBW 10 MMz Moda AutoFFT
1P Max |
CITEY] -2.89 ditm|

2. 440562110 GHz

'__..-—"-"'_'_d '__“—--..._____

=t e

<~

CF 2.441 GHz J2001 pts Epan 9.0 MHz
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Spectrum

Report No.: PTC-DQ-01170610302-FCO01

ka

Ref Level 10,30 dém

& RBW 3 M-z

| ALl J0CE SWT 1.3 us & VAW L0 Me2  Mode Auto FFT
1Pt M
IR 2.33 dBm
2 479601760 CHZ
O di e
_.—-"'_-.'_ Srep _"‘—\—._.__1

< 10 By fﬂ,ﬂ ‘\-‘H‘-‘H‘_"--..

_i'ija};,f z

<30 dgum

40 dium

R0 Ry

<60 dBiry

-70 daam

<80 dgum

CF 2.48 GHz 2001 pts Hpan 9.0 MHz

8DPSK(3Mbps)
Test Frequency Bower p Peak Power LIMIT
Channel
(MHz) (dBm) (mWw) (mWw)

CHOO 2402 -3.33 0.465 125 Pass
CH39 2441 -3.16 0.483 125 Pass
CH78 2480 -3.44 0.453 125 Pass
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=]

RafLevel 10.00 démn & RABW 3 MH:z

Alt 03 SWT 1.3 pys & VBW 10 MH:  Mode bSuto FFT
]
Mif1] -3.33 diten]
2402350500 GHz
W
..—--""‘r-_ﬁ
] -“HH"'--.._
\-\
dz001 pts Span 9.0 MHz
o
Spectrum =
el Lovel 10,30 dém & REBW 3 Mwr
Alt 0B SWT 1.3 us & VAW 10MME  mMode auto FFT
1Pk Max |
Mil1l -a.16 dism]
2. 440631570 GOHZ
0 dErm asi
__—--J--—_
’___',..u—-"'_'_-‘ --_'_'‘—'—---»-.___4___-_-_‘_‘ﬂ
=40 desary ///'_____F-"’" ‘“"""-q._‘
qﬁfy’ \\
-3 fam \\"“\
-0 d8im
=50 BTy
&0 S8y
=70 d8amr
B Ay
CF 7.441 GHz 42001 pts Hpan 9.0 MHz
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Report No.: PTC-DQ-01170610302-FCO01

=]

Raf Lavel 10.00 dém
ALt 30 d&

& RBW 3 MEHz
SWT 1.3 s & YBW 10 Mz

Mode auta FFT

1Pk M

]

Malal

2419599510 CH2

.44 dim]

0 dem

‘—-—-___-'-_-‘-‘

=110 cilry

[

e

e

=30 gy

-40 dBury

=0 didm

50 B

-0 diamr

G0 diamy

CF 2.48 GHz

42001 pts

Span 5.0 MHzZ
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Report No.: PTC-DQ-01170610302-FCO01

10 Hopping Channel Separation

Test Requirement
Test Method
Test Limit

Test Mode

10.1 Test Procedure

FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013

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.

Hopping

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 , 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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10.2 Test Result

Report No.: PTC-DQ-01170610302-FCO01

Test Mode:

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

Channel Separation Read Separation Limit
Channel number
frequency (MHz) Value (kHz)
(kHz)
00 2402 1001 >842
39 2441 1001 >817
78 2480 1001 >819

Spectrum

()

Ref Lewval 10.00 dBm
o ALL 20 dB

& RBW 300 kHz

BWT 6.3 ps & VBEW

1 MHz Mode auto FFT

1Pk Max

0 dBm

Dz[1]

=10 d&m

Zl

N

3.89 dB|

() MHZ

0. dBm
2.4020000000°GH=Z

-20 dim

I~

-

<30 dém

/

—H0 i

-=U dgm

50 i

-7 dam

=20 dam

CF 2.402 GHz
b—

7001 pts

Measuring...

Spamn 3.0 MHz

| | REEERRR P
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] ||:n:l
Spectrum v

Ref Lewval 10.00 dBm & RBW 300 kHz
b AL 20 dE  SWT 6.3 ps & YVEBW 1 MHZz Mode awuto FFT
1Pk Max

g _H_‘_\“‘\\ | '.1'.

N \
=10 d&m

-20 dim

Dz[1]

<30 dém

=40 dEin

-50 dém

-7 dam

20 dim

CF 2.441 GHz

F2001 pts Span 3.0 MHz
L b | | Measuring... - L g

*

] ||:n:|
Spectrum 7

Ref Lewval 10.00 dBm & RBW 300 kHz
b AL 20 dE  SWT 6.3 ps & YVEBW 1 MHZz Mode awuto FFT
1Pk Max

Aol i A
= 7

=10 dim

20 dém \

<30 dém \"“-\.

D2[1] 0.01 de
=1 0LV OEAERL) PMIHE|
G.61 dBm|

24800000000 GHEz

=40 dEin

-50 dém

50 i

-7 dam

20 dim

CF 2.48 GHz

F2001 pts Span 3.0 MHz
L b | | Measuring... - L g

*
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PRECISE TESTING Report No.: PTC-DQ-01170610302-FC01
Test Mode: CHOO0 / CH39 / CH78 (n/4-DQPSK(2Mbps) Mode)
Channel Separation Read Separation Limit
Channel number
frequency (MHz) Value (kHz) 2/3 20dB Down BW(kHz)
00 2402 1001 >841
39 2441 1001 >834
78 2480 1001 >836

Spectrum ||:%:

Ref Lewval 10,00 dBm & RBW 300 kHz
o ALL 20 dB BWT 6.3 ps & VYBW 1 MHZ  Mode awto FFT
1Pk Ma

nz[1] 1.95 di

sl oz 1.0010000 MHZ
@ dém — . ML - :

=
L~ | 2.4020000000 GHZ]
=10 diBbm /"/‘

=20 dim 7

-30 d&m /

-0 dim

20 dam

=50 dim

-70 dam

20 dim

'CF 2402 EH; 32001 pts Spamn 3.0 MHz

Feasuring...  [UUARRLLE &0 P
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Spectrum |':$'

Ref Lewval 10.00 dBm & RBW 300 kHz
b AL 20 dE  SWT 6.3 ps & YVEBW 1 MHZz Mode awuto FFT
1Pk Max

Dz[1] 0.03 dis

O 3 bz o000 MHz,
dEm —— = "H‘_‘_-FL-H‘\‘WnT fom i I

24410000000 GHZ

=10 dim

-20 dim

<30 dém

=40 dEin

-50 dém

-7 dam

20 dim

CF 2.441 GHz

32001 pts Span 3.0 MHz
L JL | Measuring... - = ,ﬁ

] ||:n:|
Spectrum =

Ref Lewval 10.00 dBm & RBW 300 kHz
b AL 20 dE  SWT 6.3 ps & YVEBW 1 MHZz Mode awuto FFT
1Pk Max

A D[] -0.01 B
L .
| ] | — -1.0010000 MHz
B dem e — TN 3.90 dim
2.4800000000 GHz,

=10 dim

s N

<30 dém

=40 dEin

-50 dém

50 i

-7 dam

20 dim

CF 2.48 GHz

32001 pts Span 3.0 MHz
L JL | Measuring... - = ,ﬁ
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Report No

.. PTC-DQ-01170610302-FCO01

Test Mode:

CHOO / CH39 / CH78 (8DPSK(3Mbps)Mode)

Channel Separation Read Separation Limit
Channel number
frequency (MHz) | Value (kHz) 2/3 20dB Down BW(kHz)
1 2402 1001 >819
40 2441 1001 >837
79 2480 1001 >840

Spectrum

(=]

Ref Lewval 10.00 dBm
o ALL 20 dB

& RBW 300 kHz
SWT 6.3 ps & YBW 1 MHZ

Mode Auto FFT

1Pk Ma

nz[1]

0 dBm

=10 il

M1 j__w_,__.—ﬂ-"_“‘—"T_'—“&

1.93 di
oz 1.0010000 MHZ

24020000000 GHz

=20 dim

-30 d&m

-0 dim

20 dam

=50 dim

-70 dam

20 dim

CF 2.402 GHz
r i

32001 pts

Measuring...

Spamn 3.0 MHz

T ) y)
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Spectrum

Report No.: PTC-DQ-01170610302-FCO01

&

Ref Lewval 10.00 dBm
o ALL 20 dB

& RBW 300 kHz

BWT 6.3 ps & YEBW 1 MHZz Mode auto FFT

1Pk Max

 rdem—|

i _r._'_._.__..r'_‘—'_ -

Dz[1] 0.07 dis

DI MHE|

=10 dim

24410000000 GHZ

-20 dim

<30 dém

=40 dEin

-50 dém

-7 dam

20 dim

CF 2.441 GHz

A e

32001 pts Span 3.0 MHz
| Measuring... - = (g

Spectrum ||:$|
Ref Lewal 10.00 dBm & RBW 300 kHz
b AL 20 dE  SWT 6.3 ps & YVEBW 1 MHZz Mode awuto FFT
1Pk Max
== il D2[1] -0.01 dB
_.,,_'_i_._._.,_h_‘_hhf__,_,d—.ﬂ_._'l = 1.0010000 MHz
dBm ML[1] 3.90 dBm|
24800000000 GHE
=10 d&m
-20 dam
]
=30 dim
=40 dim
50 dim
=60 dim
-70 dam
=20 dém
CF 2.48 GHz F2001 pts Spamn 3.0 MHz
L Tl | Measuring... - = (g
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11 Number of Hopping Frequency

Test Requirement . FCC CFR47 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
Spectrum [ug]
Ref Leval 10.00 dBm & RBW 300 kHz
o ALL 20 da SWT 6.3 us & VEW 1 MHz Mode auto FFT
i@ 1Pk Mas
D[] 0.01 dg)
e — 1. 0010000 MHz
b dBm e M1[1] 2.90 dBm
2.4800000000 GHZ
=10 di2m
-20 dm
]
=30 i
—4a01 iy
<20 didme
=50 di2m
-70 digm
20 i
CF 2.48 GHz 32001 pts Spam 3.0 MHz
. ' Bl o sibnm W B L
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12 Dwell Time

Test Requirement . FCC CFR47 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 = 1MHz and VBW = 3MHz.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)
Number of transmission in a Leng.th .Of Result Limit
Mode 31.6( 79 Hopping*0.4) transmissions (msec) (msec)
' ppINg"L. time(msec)
DHA1 1600/(2*79) x 31.6 = 320 0.413 132.16 400
DH3 1600/(4*79) x 31.6 =160 1.634 261.44 400
DH5 1600/(6*79) x 31.6 =106.67 2.919 311.37 400
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Spectrum | n%:
Ref Level 10.00 dBm @ RBW 1 MHz
o Att 20dE @ SWT 1ms @ VBW 2 MHz
@ LAP View
D2[1] 0.26 dB
413.5000 ps
0 dBm M1[1] -20.88 dBm
387.1563 ps
-10 dBm
M1 o
-20 dBm L2
-30 dBm
-40 dBm F
-50 dem [
-60 dBm
CF 2.402 GHz 32001 pts 100.0 ps/
n | Measuring..  QRANNERED y
L 7

Spectrum | n%:
Ref Level 10.00 dBém @ RBW 1 MHz
o Att 20dE @ SWT 3ms @ VBW 2 MHz
@ LAP View
A1 D2[1] D2 0.06 dB
r—' 1.6335937 ms
0 dBm M1[1] 4.83 dBm
633.2813 ps
-10 dBm
-20 dem
-30 dem
-40 dBm
-50 dem
-60 dBm
'. L|I 17| T ‘ | ‘l.
mlmu.nllﬂm MMWW
CF 2.441 GHz 32001 pts
n | Measuring..  QRANNERED y
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Spectrum | [@
Ref Level 10.00 dBém @ RBW 1 MHz
jo Att 20dE @ SWT S ms @ VBW 3 MHz
@ 1AP View
M1[1] -20.96 dBm
{ 1.543125 ms
0 dBm D2[1] 0.78 dB
2919219 ms
-10 dBm
-20 dBm i o}
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-80 dBm—
CF 2.48 GHz 32001 pts 500.0 ps/
H ] Measuring... l-llllllll i y
T/4-DQPSK(2Mbps)
Number of transmission in a Leng.th .Of Result Limit
Mode 31.6( 79 Hopping*0.4) transmissions (msec) (msec)
' ppINg L. time(msec)
2DH1 1600/(2*79) x 31.6 = 320 0.378 120.96 400
2DH3 1600/(4*79) x 31.6 =160 1.671 267.36 400
2DH5 1600/(6*79) x 31.6 =106.67 2.885 307.74 400
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Spectrum | n%:x
Ref Level 10.00 dBm @ RBW 1 MHz
b Att 20de @ SWT 1 ms @ VBW 3 MHz
@ LA View
i D2[1] 0.54 dB
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= Att

Spectrum |

Report No.: PTC-DQ-01170610302-FCO01

(=)

Ref Level 10.00 dBm @ RBW 1 MHz

20dB @ SWT Sms @ YBW 3 MHz

@ LAP View

0 dBm

x
el Ll

D2[1]

D2 0.42 dB

-10 dBm

mM1[1]

‘A 885469 ms
5.10 dBm
1.560469 ms

-20 dBm

-20 dem

-40 dBm

-50 dBmn

-60 dBm

-20 dBm—
CF 2.48 GHz 32001 pts 500.0 ps_f
H | Measuring... l-llllllll (7 Yy
8DPSK(3Mbps)
Number of transmission in a Leng.th .Of Result Limit
Mode 31.6( 79 Hopping*0.4) transmissions (msec) (msec)
: ppINg"L. time(msec)
3DH1 1600/(2*79) x 31.6 = 320 0.414 132.48 400
3DH3 1600/(4*79) x 31.6 =160 1.669 267.04 400
3DH5 1600/(6*79) x 31.6 =106.67 2.919 311.36 400
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(=)
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(¥

Raf Lewel 10.00 dam & RBW 1 MHz
ALE W & EWT 5ms & YEBW 3 MH
LAP View

CYTEN 0.11 dB
2.918900 mis|
Mil1) 20_44 dfim

033 rﬁ,

32001 pts 500.0 ps/
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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

Page 65 of 70



Report No.: PTC-DQ-01170610302-FCO01

Page 66 of 70



PAFS
PRECISE ;Es'rme Report No.: PTC-DQ-01170610302-FC01

15 EUT PHOTOS

18 19

-
|
w

m—t

Page 67 of 70



PRECISE TESTING Report No.: PTC-DQ-01170610302-FC01

:—I-lillll'

1

FHE

-

=

<=
=
)
-
3
[ =3
LEDH
-

=3

Page 68 of 70



PRECISE TESTING Report No.: PTC-DQ-01170610302-FC01

el T
o

Page 69 of 70



PRECISE TESTING Report No.: PTC-DQ-01170610302-FC01

&

el | - ¥l

sk THE END REPORT*x

Page 70 of 70



