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PRECISE TESTING Report No.: PTC802647160919E-FC01

TEST RESULT CERTIFICATION

Applicant’s name :  LEOTEC ELECTRONICS. LTD

Address . No0.106, Wentang North Road, Wenzhou Road, Dongcheng District,
Dongguan, Guangdong, China

Manufacture’'s name : Rider Best Inc.

Address : 428 South 9th Ave. City of Industry, CA 91746 USA

Product name . Bluetooth speaker

Model name . SPE-RA1069, SPE-RA1070, LT-BTO1UAR, LT-BTO2UAR, LT-

BTO3UAR, LT-BT590UCL, LT-BT591UCL, LT-BTX8UCL, LT-
BT1618USL, LT-BT1614USFL, LT-BT1615USFL

Standards . FCC CFR47 Part 15 Section 15.247
Test procedure » ANSI C63.10:2013, DA 00-705
Test Date . Sep.25, 2016 ~ Sep.30, 2016

Date of Issue . 0Oct.07, 2016

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 &
August Qiu Aﬁw u
Authorized Signatory

. o 7
Chris Du
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2 Test Summary

Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Conducted Spurious emissions 15.247(d) PASS

Band edge i:;g;g 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.: PTC802647160919E-FC01

3 General Information

3.1 General Description of E.U.T.

Product Name

Model Name

Model Description

Bluetooth Version
Operating frequency
Antenna installation:

Antenna Gain:

The lowest oscillator:

Type of Modulation

Power supply

Bluetooth speaker

SPE-RA1069, SPE-RA1070, LT-BTO1UAR, LT-BTO2UAR, LT-BTO3UAR,
LT-BT590UCL, LT-BT591UCL, LT-BTX8UCL, LT-BT1618USL, LT-
BT1614USFL, LT-BT1615USFL

Only the models name are different

V2.1+EDR

2402-2480MHz,79channels
PCB Printed Antenna

0dBi

26MHz
GFSK, Pi/l4DQPSK, 8DPSK

DC 6V 1800mAh Power by battery, AC 110V charging by Power port
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PRECISE TESTING Report No.: PTC802647160919E-FC01

3.2 Channel List

BT
Channel Frt(al\q/lLll_iezl;cy Channel Freélc\]/lu:;)cy Channel Fre(&u:zn)cy Channel Fre(ﬁ/lu:;)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 - -

3.3 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.

During the test, the engineering test program was provide and enabled to make EUT transmit at Low
channel/Middle channel/High channel.

During test use new and full voltage battery.

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 KEEPING TX MODE
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PRECISE TESTING Report No.: PTC802647160919E-FC01

3.4 Test Site

Dongguan Precise Testing Service Co., Ltd.

Building D,Baoding Technology Park,Guangming Road2, Dongcheng District, Dongguan,
Guangdong, China, Dongguan, 523129

China

FCC Registration Number: 371540
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PRECISE TESTING

4 Equipment During Test

4.1 Equipments List
Note: The temporary antenna connector is soldered on the PCB board in order to perform

conducted tests and this temporary antenna connector is listed in the equipment list.

Report No.: PTC802647160919E-FC01

RF Conducted Test

Kind of Manufactur . Last Calibrated | Calibration
Iltem . Type No. Serial No. o : :
Equipment er calibration until period
EMC Analyzer .
1 (9k~26.5GH2) Agilent E4407B [(MY45109572|Aug.04, 2016|Aug.03, 2017 1 year
EXA Sianal MY50520207
2 g Agilent N9010A |526B25MPB |[Aug.04, 2016|Aug.03, 2017 1 year
Analyzer
W7X
3 EMI Test 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
Temporary MXHS83Q
5 Antenna Murrata | 560 201938 |31y 15, 2016|July 14, 2017| 1year
Connector
Radiated Emissions
Kind of Manufactur . Last Calibrated | Calibration
Item . Type No. Serial No. oo : :
Equipment er calibration until period
1 EMITest  |Rohde&Sch| o 101417  |July 15, 2016 |July 14, 2017| 1 year
Receiver warz
Trilog
2 Broadband SC:&QRZ VULB9160 | 9160-3355 |July 15, 2016 |July 14, 2017| 1 year
Antenna
3 Amplifier EM EM-30180 060538  |July 15, 2016|July 14, 2017| 1 year
SCHWARZ | BBHA9120 9120D-
4 Horn Antenna BECK D 1246 July 15, 2016 (July 14, 2017| 1 year
5 | Horn Antenna SCh"Zi‘”be BBHA 9170| 9170-0741 |July 15, 2016 |July 14, 2017| 1 year
SCHWARZ 9130D-
6 Loop Antenna BECK FMZB1516 1243 July 15, 2016 {July 14, 2017| 1 year
7 | SmAnechoic | uenavy| 966 PTC-002 |[June 6, 2016 |June 5, 2017 | 1 year
Chamber
Coaxial
8 Cable(below LARGE CALB1 - July 15, 2016 [July 14, 2017| 1 year
1GHz2)
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Report No.: PTC802647160919E-FC01

Coaxial
9 Cable(above LARGE CALB2 - July 15, 2016 {July 14, 2017| 1 year
1GHz)
Conducted Emissions
Kind of Manufactur : Last Calibrated | Calibration
Item : Type No. Serial No. o : :
Equipment er calibration until period
EMI Test
1 Recei R&S ESCI 101155  (July 15, 2016|July 14, 2017| 1 year
eceiver
2 LISN SC:;&QRZ 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 Description of Support Units

Report No.: PTC802647160919E-FC01

Equipment Manufacturer Model No. Series No.

Note Book Sony PCG-51111T X16-96081

AC Adapter Sony NSW24063 SNPA-1900-11SY
AC power line(1.0m) Cold come JYD-20 C-2201

4.3 Measurement Uncertainty

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +2.2dB
Radio Frequency +1x10°6
Bandwidth +1.5x10°
Time 2%

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

DC and low frequency voltages +3%
Conducted Emissions (150kHz~30MHZz) +3.64dB
Radiated Emission(30MHz~1GH2z) +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:

Limit:

Detector:

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

Humidity:

Atmospheric Pressure:

EUT Operation :

5.2 EUT Setup

Report No.: PTC802647160919E-FC01

FCC CFR 47 Part 15 Section 15.207
ANSI C63.10:2013 ; ANSI C63.4:2014
PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz
56 dBuV between 0.5MHz & 5MHz

60 dBpV between 5MHz & 30MHz

Peak for pre-scan (9kHz Resolution Bandwidth)

25.5°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

. 1
:50Q Terminator =
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PRECISE TESTING

5.3 Measurement Description

Report No.: PTC802647160919E-FC01

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.

Remark: emission level= AMN factor+ Cable Loss +Receiver reading

5.4 Conducted Emission Test Result

Only show worst data(GFSK/Low CH)

Live line:
100.0 dBuv
Limit1: —_—
Limit2: —_
\ I
50
\ I
peak
RMS
0.0
0.150 05 (MHz] 5 30.000
Remark:
1. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
1 0.1782 34.18 10.37 44.55 64.57 -20.02 QP
2 0.1782 21.58 10.37 31.95 54.57 -22.62 AVG
3 0.2374 30.23 10.43 40.66 62.19 -21.53 QP
4 0.2374 17.89 10.43 28.32 52.19 -23.87 AVG
5 3.6841 21.77 10.65 32.42 56.00 -23.58 QP
6 3.6841 13.05 10.65 23.70 46.00 -22.30 AVG
7 11.3202 21.04 10.71 31.75 60.00 -28.25 QP
8 11.3202 12.10 10.71 22.81 50.00 -27.19 AVG
9 14.1566 16.89 10.72 27.61 60.00 -32.39 QP
10 14.1566 8.94 10.72 19.66 50.00 -30.34 AVG
11 17.6960 18.02 10.75 28.77 60.00 -31.23 QP
12 17.6960 13.52 10.75 24.27 50.00 -25.73 AVG
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Report No.: PTC802647160919E-FC01

Neutral line:
100.0 dBu¥Y
Limit1: —_—
Limit2: —_—
50 \
peak
RMS
0.0
0.150 05 (MHz) 30.000
Remark:
1. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB) (dBuVv) (dBuVv) (dB)
1 0.1782 34.18 10.37 44.55 64.57 -20.02 QP
2 0.1782 21.58 10.37 31.95 54.57 -22.62 AVG
3 0.2374 30.23 10.43 40.66 62.19 -21.53 QP
4 0.2374 17.89 10.43 28.32 52.19 -23.87 AVG
5 3.6841 21.77 10.65 32.42 56.00 -23.58 QP
6 3.6841 13.05 10.65 23.70 46.00 -22.30 AVG
7 11.3202 21.04 10.71 31.75 60.00 -28.25 QP
8 11.3202 12.10 10.71 22.81 50.00 -27.19 AVG
9 14.1566 16.89 10.72 27.61 60.00 -32.39 QP
10 14.1566 8.94 10.72 19.66 50.00 -30.34 AVG
11 17.6960 18.02 10.75 28.77 60.00 -31.23 QP
12 17.6960 13.52 10.75 24.27 50.00 -25.73 AVG
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6 Radiated Spurious Emissions

Test Requirement: :  FCC CFRA47 Part 15 Section 15.209 & 15.247
Test Method: : ANSI C63.10:2013,DA 00-705
Test Result: . PASS
Measurement Distance: :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(2400/F(kHz)) + 80
0.490 ~ 1.705 24000/F(kHz) 30 100 * 24000/F(kHz) 20log(24000/F(kH2)) + 40
1.705 ~ 30 30 30 100 * 30 20log®® + 40
30 ~ 88 100 3 100 20log(100)
88 ~ 216 150 3 150 20log*%9)
216 ~ 960 200 3 200 20log?00)
Above 960 500 3 500 20log500)

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

0.8m

< ---

“ 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

P pectrum AMP ombining
em Analyzer Network

Page 16 of 74



PRECISE TESTING Report No.: PTC802647160919E-FC01

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°

1.5mI Turn Table
. Absorbers
1
‘ AAAA
1 1
—

RN o S

6.3 Spectrum Analyzer Setup

Below 30MHz
SWEEP SPEEA....cci it Auto
IF Bandwidth...........cccooviveiiiee 10kHz
Video Bandwidth .........cccoeeeiiiiii e, 10kHz

Resolution Bandwidth ..........coooeevviiviiinnene. 10kHz
30MHz ~ 1GHz

SWEEP SPEEU......uvuvviiriiiiiiiiiinininirininiernenrniainnns Auto
DeteCtOr...cceviieieee e PK
Resolution Bandwidth ............cccoocciiiiineennnnnns 100kHz
Video Bandwidth ........ccccooeeeiiiiiiiee 300kHz
Above 1GHz
SWEEP SPEEA....cci it Auto
DeteCIOr . ..ot PK
Resolution Bandwidth ............ccooooiiiinnin, 1MHz
Video Bandwidth ..........ccoccoiiiiiiiii, 3MHz
DetecCtor......cooviiiiiiiii Ave.
Resolution Bandwidth ............cccooceviiiineeinnnnns 1MHz
Video Bandwidth .........cccoceeeiiiiiiiiiiie e, 10Hz
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6.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m for
above 1GHz.

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

Only show worst data(GFSK/Low CH)

Report No.: PTC802647160919E-FC01

Emission level = Receiver reading + ANT factor + cable loss — Preamp factor

Test Frequency: Below 30MHz

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

Antenna Polarization: Horizontal

80.0  dBu¥/m
Limit1: —_—
Margin:
' §
40 & 5
2 2
1 WWWW
LA}
30.000 40 50 &0 7D B0 [MHz) 300 400 500 600 70O 1000.000
Remark:
1. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Frequency | Reading Correct Result Limit Margin | Height | Degree Remark
(MHz) (dBuVv) | Factor(dB/m) | (dBuV/m) | (dBuV/m) | (dB) (cm) (deg.)
31.7312 5.13 18.05 23.18 40 -16.62 | 100 20 QP
70.8314 27.54 6.62 34.16 40 -5.84 200 85 QP
167.8245 2412 11.06 35.18 435 -8.32 100 133 QP
227.6913 26.23 11.12 37.35 46 -8.65 100 155 QP
470.5222 19.14 20.21 39.35 46 -6.65 100 95 QP
696.8513 17.23 24.03 41.26 46 -4.74 100 169 QP
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Antenna Polarization: Vertical

Report No.: PTC802647160919E-FC01

80.0 dBu¥/m
Limit1: —
Margin:
I
40 I
4 ]
1 ) M
3
0.0
30,000 40 50 60 Y0 B8O [MHz) 300 400 %00 600 700 1000.000

Remark:

1. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Frequency | Reading Correct Result Limit Margin | Height | Degree Remark
(MHz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) | (dB) (cm) (deg.)

35.23 11.34 14.66 26 40 -14 100 19 QP
46.34 16.35 10.38 26.73 40 -13.27 200 84 QP
64.24 15.76 8.63 13.76 43.5 -29.74 100 133 QP
400.22 9.23 18.14 27.37 46 -18.63 100 155 QP
666.22 7.23 21.55 28.78 46 -17.22 100 96 QP
870.17 8.14 23.63 31.77 46 -14.23 100 169 QP
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Test Frequency: 1GHz ~ 18GHz

Above 1000 MHz

Report No.: PTC802647160919E-FC01

Frequency | Meter Reading | Factor Erlr_usswn Limits Margin | Detector
evel Comment
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
Low Channel (2402 MHz)
4804.20 67.33 -3.62 63.71 74 -10.29 PK Vertical
4804.21 47.24 -3.62 43.62 54 -10.38 AV Vertical
7206.13 62.89 -0.9 61.99 74 -12.01 PK Vertical
7206.12 42.18 -0.9 41.28 54 -12.72 AV Vertical
4803.99 62.74 -3.65 59.09 74 -14.91 PK Horizontal
4803.99 45.37 -3.65 41.72 54 -12.28 AV Horizontal
Mid Channel (2441 MHz)
4882.08 65.65 -3.65 62.00 74 -12.00 PK Vertical
4882.07 50.23 -3.65 46.58 54 -7.42 AV Vertical
7323.22 61.46 -0.84 60.62 74 -13.38 PK Vertical
7323.21 45.06 -0.84 44.22 54 -9.78 AV Vertical
4882.18 62.14 -3.68 58.46 74 -15.54 PK Horizontal
4882.15 45.72 -3.68 42.04 54 -11.96 AV Horizontal
High Channel (2480 MHz)
4960.25 61.84 -3.59 58.25 74 -15.75 PK Vertical
4960.31 46.30 -3.59 42,71 54 -11.29 AV Vertical
7440.32 61.78 -0.83 60.95 74 -13.05 PK Vertical
7440.30 46.16 -0.83 45.33 54 -8.67 AV Vertical
4960.32 61.78 -3.59 58.19 74 -15.81 PK Horizontal
4960.30 46.13 -3.59 42.54 54 -11.46 AV Horizontal
Note:

1) 30MHz~18GHz:(Scan with GFSK, 11/4-DQPSK,8DPSK, the worst case is GFSK Mode)
2) Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Emission Level = Meter Reading + Factor
Margin = Limit - Emission Leve
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Report No.: PTC802647160919E-FC01

Band edge

Frequency | Meter Reading Factor | Emission Level Limits Margin | Detector e —

(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) | (dB) Type
GFSK
2390.0 69.54 -12.99 56.55 74 -17.45 PK Vertical
2390.0 55.18 -12.99 42.19 54 -11.81 AV Vertical
2390.0 70.20 -12.99 57.21 74 -16.79 PK Horizontal
2390.0 54.21 -12.99 41.22 54 -12.78 AV Horizontal
2483.6 71.18 -12.78 58.40 74 -15.60 PK Vertical
2483.6 54.17 -12.78 41.39 54 -12.61 AV Vertical
2483.6 71.35 -12.78 58.57 74 -15.43 PK Horizontal
2483.6 54.34 -12.78 41.56 54 -12.44 AV Horizontal
/4-DQPSK
2390.0 71.43 -12.99 58.44 74 -15.56 PK Vertical
2390.0 54.55 -12.99 41.56 54 -12.44 AV Vertical
2390.0 70.17 -12.99 57.18 74 -16.82 PK Horizontal
2390.0 55.10 -12.99 42.11 54 -11.89 AV Horizontal
2483.6 71.46 -12.78 58.68 74 -15.32 PK Vertical
2483.6 56.18 -12.78 43.40 54 -10.60 AV Vertical
2483.6 71.21 -12.78 58.43 74 -15.57 PK Horizontal
2483.6 54.63 -12.78 41.85 54 -12.15 AV Horizontal
8DPSK

2390.0 71.48 -12.99 58.49 74 -15.51 PK Vertical
2390.0 55.39 -12.99 42.40 54 -11.60 AV Vertical
2390.0 70.57 -12.99 57.58 74 -16.42 PK Horizontal
2390.0 56.19 -12.99 43.20 54 -10.80 AV Horizontal
2483.6 71.29 -12.78 58.51 74 -15.49 PK Vertical
2483.6 55.04 -12.78 42.26 54 -11.74 AV Vertical
2483.6 71.56 -12.78 58.78 74 -15.22 PK Horizontal
2483.6 54.54 -12.78 41.76 54 -12.24 AV Horizontal

Low measurement frequencies is range from 2310 to 2400 MHz, high measurement frequencies
is range from 2483.5 to 2500 MHz.
Only show the worst point data of the emissions in the frequency 2310-2400 MHz and 2483.5-

2500 MHz.
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PRECISE TESTING

Report No.: PTC802647160919E-FC01

Hopping
Frequency | Meter Reading Factor | Emission Level Limits Margin | Detector
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) | (dB) Type Comment
GFSK
2390.0 69.18 -12.99 56.19 74 -17.81 PK Vertical
2390.0 55.19 -12.99 42.20 54 -11.80 AV Vertical
2390.0 68.45 -12.99 55.46 74 -18.54 PK Horizontal
2390.0 54.19 -12.99 41.20 54 -12.80 AV Horizontal
2483.5 67.16 -12.78 54.38 74 -19.62 PK Vertical
2483.5 55.16 -12.78 42.38 54 -11.62 AV Vertical
2483.5 68.16 -12.78 55.38 74 -18.62 PK Horizontal
2483.5 55.21 -12.78 42.43 54 -11.57 AV Horizontal
/4-DQPSK
2390.0 69.03 -12.99 56.04 74 -17.96 PK Vertical
2390.0 56.23 -12.99 43.24 54 -10.76 AV Vertical
2390.0 68.09 -12.99 55.10 74 -18.90 PK Horizontal
2390.0 54.06 -12.99 41.07 54 -12.93 AV Horizontal
2483.5 68.03 -12.78 55.25 74 -18.75 PK Vertical
2483.5 54.13 -12.78 41.35 54 -12.65 AV Vertical
2483.5 69.24 -12.78 56.46 74 -17.54 PK Horizontal
2483.5 55.19 -12.78 42.41 54 -11.59 AV Horizontal
8DPSK
2390.0 69.10 -12.99 56.11 74 -17.89 PK Vertical
2390.0 55.12 -12.99 42.13 54 -11.87 AV Vertical
2390.0 68.08 -12.99 55.09 74 -18.91 PK Horizontal
2390.0 55.21 -12.99 42.22 54 -11.78 AV Horizontal
2483.5 69.14 -12.78 56.36 74 -17.64 PK Vertical
2483.5 55.22 -12.78 42.44 54 -11.56 AV Vertical
2483.5 68.11 -12.78 55.33 74 -18.67 PK Horizontal
2483.5 55.08 -12.78 42.30 54 -11.70 AV Horizontal

Low measurement frequencies is range from 2310 to 2400 MHz, high measurement frequencies
is range from 2483.5 to 2500 MHz.
Only show the worst point data of the emissions in the frequency 2310-2400 MHz and 2483.5-

2500 MHz.

Test Frequency: Above 18GHz

The measurements were more than 20 dB below the limit and not reported

Remark 1. The testing has been conformed to 10*2480 =24800MHz.

2. All other emissions more than 30dB below the limit.
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PRECISE TESTING

Report No.: PTC802647160919E-FC01

7 Conducted Spurious Emission

Test Requirement

Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply with

the radiated emission limits specified in Section 15.209(a) (see Section

15.205(c)).
Test Method : ANSI C63.10:2013,DA 00-705
Test Limit : Regulation 15.247 (d),In any 100 kHz bandwidth outside the

frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the
peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands,
as defined in §15.205(a), must also comply with the radiated emission
limits specified in §15.209(a) (see §15.205(c)).

Test Mode : Transmitting & Hopping
Remark . The worst case was recorded.

7.1 Test Procedure

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

spectrum;
2.
Spectrum Parameter Setting
Detector Peak
Start Frequency 30 MHz

Stop Frequency

25GHz(10th carrier harmonic)

RB / VB (emission in restricted band)

100 KHz/300 KHz

Trace-Mode: Max hold
For Band edge
Spectrum Parameter Setting
Attenuation Auto

Start/Stop Frequency

Lower Band Edge: 2310 — 2404 MHz
Upper Band Edge: 2478 — 2500 MHz

RB / VB (emission in restricted band)

100 KHz/300 KHz

Trace-Mode:

Max hold
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PRECISE TESTING Report No.: PTC802647160919E-FCO1

7.2 Test Result

Test Mode GFSK(1Mbps)-00/39/78 CH
GFSK Low CH
i Yo | Freguensy
enter Mg Typa: Log-Par TRazE T
T Trig: Fras Fom S
:Eh:f:u"_' dAizen: 30 dl WiFFPERF
= Auto Tune|
Ref Offeet 0.5 dB Mkr1 2 -1'2-: GHz
10 deidy Ref 9.31 dBm 4.307 dBm
Lag W
Center
ALE15000000 GH
F. Start Freq)
30 SO0000 Mz}
Stop Freg)
25.000000000 GHz
30 MHz Stop 25.00 GHz ITM
es BW 100 kHz #VEBW 300 kHz Sweap 2,39 5 (8001 pts) 2 il
Wan
H f 2402 GHz 4307 dBen
FE | r 24510 GHz AT.TTE dBm
i Freq Offset)
: o kg
13
T
L]
]
0
1
12
s STAPUS

Agilent Spectrum Analyzer - Swept SA

GFSK Middle CH

RL RF S0GQ  AC SENSE:INT] ALIGHN AUTO F
Center Freq 12.515000000 GHz | Avg Type: Log-Pwr TRACE[[Z 545 5 requency
PNO: Fast Trig: Free Run Y
IFGain:Low #Atten: 30 dB GErP FPF PP
Ref Offset 0.6 dB MKr1 2.440 GHZ AutoTune
10 dB/div__ Ref 6.77 dBm 1.766 dBm
Log 1
A Center Freq(f
e =77 | 12.5616000000 GHz|
232
332
430 ! StartFreq||
e M 30.000000 MHz
532 y I - . _‘.uh - e oy ey ¥ 4
o N syt B
732 Stop Freq(
832 25.000000000 GHz|
Start 30 MHz Stop 25.00 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (8001 pts) 2497000000 GHz
[Auto Man
N 1 f 2.440 GHz 177 dBm
2 N 1 f 24.813 GHz 49.14 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
(MSG ‘STATUS‘
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PRECISE TESTING

Report No.: PTC802647160919E-FC01

GFSK High CH
Agilent Spectrum Analyzer - Swept SA
RL RF S0f  AC SEMNSEINT ALIGHN AUTO 05:19:32 AM Jan 09, 2016 F
Center Freq 12.515000000 GHz | Avg Type: Log-Pwr e 3456 requency
PNO: Fast (o 1rig:FreeRun TYFE‘
IFGain:Low #Atten: 30 dB DET|F PP PP
Auto Tune|
Ref Offset 05 dB Mkr1 2.480 GHz
10 dBidiv__ Ref 9.17 dBm 4.169 dBm
JLog 1
e Center Freq(f
08 ~ -1 | 12515000000 GHz
-20.8
-30.8
g a StartFreq||
e N Ez 30.000000 MHZ,
B FFRTTRrT ry nﬁf“vw
&8 oty o L S WPRPIRE 2Y) ""MWW Ratuidiity
70.6 Stop Freq(|
08 25.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.39 s (8001 pts)

N
NI2CO®M~-NOthh W

T oo

FUNCTI

CF Step
2.497000000 GHz|
Auto Man

2.480 GHz
24,666 GHz

4.169 dBm
-48.4284 dBm

Freq Offset|
0 Hz|

=
@
[}

STATUS
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PRECISE TESTING

For Band edge

Report No.: PTC802647160919E-FC01

00 CH
Agilent Spectrum Analyzer - Swept SA
RL RF 50 @ AC SENSE:IMNT ALIGHN AUTO F
[Center Freq 2.357000000 GHz | Avg Type: Log-Pwr wacE[o 53956 requency
PNO: Fast Trig: Free Run TYPE |1 et
IFGain:Low #Atten: 30 dB DET|F PP FPF
Mkr2 2.401 838 GHZ Auto Tune
Ref Offset 0.5 dB
10 dBidiv  Ref 8.13 dBm 3.126 dBm
Log
-1.87 ?
M Center Freq
. =] 2357000000 GHz
219
319
e StartFreq
) 0 2.310000000 GHz
519
51,9 phesctusomercintumelfo pune futun s porgn gy Jerta s s WA A LA YT ey WWM%‘M}
719 Stop Freq
819 2.404000000 GHz

Start 2.31000 GHz Stop 2.40400 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MHz
DTH FUNC [Auto Man
1 N 1 f 2.399 676 GHz $4.49 dBm
N 1 f 2.401 838 GHz 3.13dBm
3 FreqOffset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS
78 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0  AC SEMSE!INT] ALIGNAUTO
Avg Type: Log-Pwr TRACE 3456 Frequency

ICenter Freq 2.489000000 GHz

n Trig: Free Run TPE [ it
|E(’;‘;?i}.fﬂff,, #Atten: 30 dB oeTfP PP PP P
Ref Offset 05 dB Mkr2 2.483 500 GHZ] Auto Tune
10 didiv Ref 9.19 dBm -56.607 dBm)|
JLog %
-0.81 J K CenterFreq(|
o 7T “eorar|| 2.489000000 GHz
208 /|
-30.8 / \
408 f\( \(\ StartFreq|

2.478000000 GHz

i % N ¢ —

b Rl

-60.8

-70e
-80.8

Start 2.47800 GHz

Res BW 100 kHz #VBW 300 kHz

Stop Freq(|
2500000000 GHz
Stop 2.50000 GHz
CF Step

Sweep 2.13 ms (1001 pts) 2200000 MHe

FUNC UNC Auto Man
1 N 1 f 2479848 GHz 422 dBm
N 1 f 2483 500 GHz -56.61 dBm
3
2 Freq Offset
5 0 Hz|
B
7
8
9
10
1
12
MSG STATUS
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PRECISE TESTING

For Hopping Band edge

Agilent Spectrum Analyzer - Swept SA

00 CH

Report No.: PTC802647160919E-FC01

RL RF S0 R SEMSE!INT) ALIGM AUTO E
ICenter Freq 2.359000000 GHz | Avg Type: Log-Pwr A= 55 5 requency
PNO: Fast Trig: Free Run T |
IFGain:Low #Atten: 30 dB DETPFPFPP
Ref Offset 0.5 dB MKr2 2.404 864 GHZ Auto Tune
10 dBidiv__ Ref 10.95 dBm 6.011 dBm|
JLog )
[ nlnl Center Freq||
o S| 2359000000 GHz

-19.1

=291

StartFreq||

-39.1
-49.1

2310000000 GHz

-59.1
-B9.1

Stop Freq(|

=791

2.408000000 GHz

|Sta|1 2.31000 GHz Stop 2.40800 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.40 ms (1001 pts) 9.800000 MH=
[ x [ v ] FUNCTION [ FUNCT Auto Man
f 2399 376 GHz 56.80 dBm
f 2.404 864 GHz 6.01 dBm
i Freq Offset
5 OHz
[
7
8
9
10
11
12
MSG STATUS
Agilent Spectrum Analyzer - Swept SA
RL RF S50 % SEMSE!INT] ALIGNAUTO
Center Freq 2.488000000 GHz | Avg Type: Log-Pur WaE[[osisg|  Frequency
PNO: Fast (5 Trig:Free Run THPE [IV] ikt
IFGainiLow — #Atten: 30 dB oerlP PPPPP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.483 584 GHz|
10 dBidiv_ Ref 11.11 dBm -57.864 dBm
JLog H
1 H Jm\ Jh me\ J( l Center Freq||
889 |+ Y “7avan||| 2.488000000 GHz|
89 !
289
. m StartFreq|
\,,\ 2.476000000 GHz
-48.9 2
L .
8.9 Stop Freq(|
780 2500000000 GHz
|Start 2.47600 GHz Stop 2.50000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.33 ms (1001 pts) 2400000 MHe
M Auto Man
2479840 GHz 6.12 dBm
2483 584 GHz 57.86 dBm
Freq Offset
0 Hz
MSG STATUS
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PRECISE TESTING Report No.: PTC802647160919E-FCO1

Test Mode : n/4-DQPSK(2Mbps) —00/39/78 CH

00 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0

SEMSE!INT]

ALIGNAUTO

Frequency

ICenter Freq 12.515000000 GHz | Avg Type: Log-Pwr TRAGE[T-5 5 6
PNO: Fast (5 Trig:Free Run THPE [IV] ikt
IFGain:Low © #Atten: 30 dB perfP PPPPP
Auto Tune
Ref Offset 0.5 dB Mkr1 2.402 GHz
10 dBidiv__ Ref 2.84 dBm -2.159 dBm
JLog 1
e CenterFreq||
172 12.515000000 GHz
272 .
372
o ('\ StartFreq|
) L il ol | 30000000 MHz
57.2 — w
572
7.2 Stop Freq(|
72 25.000000000 GHz|
|Start 30 MHz Stop 25.00 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (8001 pts) 2 497000000 GHa
| FUNCT Auto Man
N 1 f 2.402 GHz 2169 ¢Bm
2 N 1 f 24.735 GHz 48117 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG STATUS
Agilent Spectrum Analyzer - Swept SA
RL RF S0 R SEMSE!INT) ALIGM AUTO F
Center Freq 12.515000000 GHz | Avg Type: Log-Pur TRACE[[23 45 & requency
PNO: Fast Trig: Free Run T |
IFGain:Low ~ #Atten: 30 dB peTlP FRPRP
Auto Tune,
Ref Offset 0.5 cB Mkr1 2.440 GHz
10 dBidiv__Ref 0.68 dBm -4.319 dBm
JLog 1
a3 CenterFreq||
e —7= | 125615000000 GHz,
293
393 2
s StartFreq||
s " ] o WP S ng&WQ 30.000000 MHz
g A g
-B9.3
79.3 Stop Freq(|
93 25.000000000 GHz|
|Stal1 30 MHz Stop 25.00 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (8001 pts) 2 497000000 GHa
| % ] Auto Man
N 2.440 GHz -4.32 dBm
2 N f 24,672 GHz -48.70 ¢Bm
i Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG STATUS
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PRECISE TESTING

78 CH

Agilent Spectrum Analyzer - Swept SA

Report No.: PTC802647160919E-FC01

RL RF S0Q  AC SEMSE!INT) ALIGM AUTO E
Center Freq 12.515000000 GHz | Avg Type: Log-Pwr A= 55 5 requency
PNO: Fast ) Trig: Free Run T |
IFGain:Low #Atten: 30 dB DETIF FFFPRP
Auto Tune,
Ref Offset 0.5 cB Mkr1 2.480 GHz
10 dBidiv__ Ref 6.65 dBm 1.648 dBm
JLog 1
o Center Freq||
134 12.515000000 GHz
-23.4 -23 32 dBm|
334
434 "? StartFreq||
534 s, ; A, ..Mé\ 30.000000 MHz
| VUSRI R ol L e ™ W
-B3.4 Wy
734 Stop Freq(|
B34 25.000000000 GHz
Start 30 MHz Stop 25.00 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 2.39 s (8001 pts)

CF Step
2.497000000 GHz

v T Ficon [
1.648 dBm

-48.696 dBm

2.480 GHz
24,413 GHz

N
NI2CO®M~-NOthh W

Auto Man

Freq Offset
0 Hz

=
@
[}

STATUS.
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PRECISE TESTING

For Band edge

Agilent Spectrum Analyzer - Swept SA
RL RF S0 R

Report No.: PTC802647160919E-FC01

00 CH

SENSE!INT

ALIGNAUTD

Center Freq 2.357000000 GHz | Avg Type: Log-Pwr A= 55 5 Frequency
PNO: Fast ) Trig: Free Run T |
IFGain:Low #Atten: 30 dB DETPFPFPP
Ref Offset0.5 dB MKr2 2.401 838 GHZ Auto Tune
10 dBidiv__ Ref 7.91 dBm 2.953 dBm|
JLog P
o ; CenterFreq||
- 7 DQHEI 2357000000 GHz
-221
Y il
421 ["J StartFreq||
' i 2.310000000 GHz,
521
521 ety i ENCEV S LS MWWWM
721 Stop Freq(|
21 2.404000000 GHz|

Start 2.31000 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.40400 GHz
Sweep 9.00 ms (1001 pts)

2.399 958 GHz
24013838 GHz

FUNCTION

-53.40 dBm
295 dBm

FUNCT

CF Step
9.400000 MHz|

Auto Man

Freq Offset
0 Hz

STATUS.

Agilent Spectrum Analyzer - Swept SA
RL RF S0  AC SEMSEINT) ALIGNAUTO

78 CH

ICenter Freq 2.489000000 GHz | Avg Type: Log-Pwr TRACE[1 -3 156 Frequency
PNO: Fast (5 Trig: Free Run THPE [ bt
IFGain:Low #Atten: 30 dB DeTfPPPPPRP
Ref Difact 05 dB MKr2 2.483 500 GHZ] Auto Tune
10 dBidiv__ Ref 8.48 dBm -57.535 dBm
JLog %
o [" W\ Center Freq|
e — ea|| 2.489000000 GHz
215 ] }
i N
415 }V Wv\ StartFreq||
I | 2 2 478000000 GHz
K
El5 Pt top ', Pl APt T P e st At sl by e A o
1.8 Stop Freq(|
B 2,500000000 GHz
|Start 2.47800 GHz Stop 2.50000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.13 ms (1001 pts) 2200000 MHe
; Auto Man
2.479 848 GHz 3.49 dBm
2.483 500 GHz 5754 dBm
Freq Offset
0 Hz|

STATUS.
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PRECISE TESTING

For Hopping Band edge

Report No.: PTC802647160919E-FC01

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0 8 SEMSE:INT| ALIGNAUTO Fi
ICenter Freq 2.359000000 GHz | Avg Type: Log-Pwr A= 55 5 requency
PNO: Fast Trig: Free Run T |
IFGain:Low #Atten: 30 dB pETIP FFPPP
Ref Offset 05 dB Mkr2 2.405 844 GHZ] Auto Tune
10 dBidiv. Ref 9.89 dBm 4.892 dBm
fiLog r‘?
nANKL,
o f LA Center Freq|
o F=arEs|  2.359000000 GHz
201 J
0.1
-40.1 / StartFreq||
| 31 2310000000 GHz
5.1
-60.1 - L . MMU}Y
701 Stop Freq(|
o 2.408B000000 GHz

Res BW 100 kHz

Start 2.31000 GHz
#VBW 300 kHz

Stop 2.40800 GHz
Sweep 9.40 ms (1001 pts)

2.399 964 GHz
2405 844 GHz

-53.71 dBm
489 dBm

FUNCT

FUNCTION

CF Step
9.800000 MHz|

Auto Man

Freq Offset
0 Hz

STATUS.

78 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0  AC SEMSEINT) ALIGNAUTO
Frequency

Center Freq 2.488000000 GHz | Avg Type: Log-Pwr TRACE[1]23 45 6
PNO: Fast Trig:Free Run THPE [IV] ikt
IFGainiLow — #Atten: 30 dB oerlP PPPPP
Rof Offect 05 dB MKr2 2.483 584 GH2Z Auto Tune
10 dBidiv__ Ref 9.82 dBm -54.999 dBm
JLog 1
e S
W W ™ b\ Center Freq||
0.2 I ~=r| 2488000000 GHz
202 |
0.2
s ' fL StartFreq||
W1 2 2.476000000 GHz,
02 VQ%M
-B0.2 S . oo
70.2 Stop Freq(|
02 2500000000 GHz|
|Start 2.47600 GHz Stop 2.50000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.33 ms (1001 pts) 2400000 MHe
M Auto Man
2.478 866 GHz 5.398 dBm
2.483 584 GHz 54,999 dBm
Freq Offset
0 Hz|

STATUS.
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PRECISE TESTING Report No.: PTC802647160919E-FCO1

Test Mode 8-DPSK(3Mbps)

00 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0

SEMSE!INT]

ALIGNAUTO

Center Freq 12.515000000 GHz | Avg Type: Log-Pwr TRACE[TT 545 6 Frequency
PNO: Fast (5 Trig: Free Run THPE [ bt
IFGain:Low #Atten: 30 dB per|P PPFPP
Auto Tune
Ref Offset0.5 dB Mkr1 2.402 GHz
10 dBidiv  Ref 5.96 dBm 0.961 dBm|
JLog 1
A CenterFreq|
- o] | 12515000000 GHz
-24.0
-34.0
10 StartFreq|
P 30.000000 MHz
e o ~ T
i MW— iniail b il
74.0 Stop Freq(|
s 25.000000000 GHz
|Start 30 MHz Stop 25.00 GHz CFstep
Res BW 100 kHz #/BW 300 kHz Sweep 2.39 s (8001 pts) 2 497000000 GHa
| FUNCT Auto Man
N 1 f 2.402 GHz 0.961 dBm
2 N 1 f 24.685 GHz 48771 dBm
3 Freq Offset
5 0 Hz|
[
7
]
]
10
11
12
MSG STATUS
Agilent Spectrum Analyzer - Swept SA
RL RF S0 R SEMSE!INT) ALIGM AUTO E
Center Freq 12.515000000 GHz | Avg Type: Log-Puwr TRACEMI]2 3 45 & requency
PNO: Fast Trig: Free Run T |
IFGain:Low #Atten: 30 dB peTlF FRFEPR
Auto Tune,
Ref Offset0.5 dB Mkr1 2.440 GHz
10 dBidiv__ Ref 8.77 dBm 3.768 dBm|
JLog 1
o CenterFreq|
12 12.515000000 GHz
21.2 2036 dEmjl
-31.2
412 2 StartFreq||
. | B ~ 30.000000 MHz
' N g AR T e e
10 i WO alniin s
712 Stop Freq(|
2 25.000000000 GHz
|Stal1 30 MHz Stop 25.00 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (8001 pts) 2 497000000 GHa
| < ] Auto Man
N 2.440 GHz 3.77 dBm
2 N 1 f 24,669 GHz -43.56 dBm
3 Freq Offset
5 0 Hz|
[
7
3
9
10
11
12

=
@
[}

STATUS.
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PRECISE TESTING

Agilent Spectrum Analyzer - Swept SA
RL RF S0 R

Report No.: PTC802647160919E-FC01

78 CH

SENSE!INT

ALIGNAUTD

AC
Center Freq 12.515000000 GHz | Avg Type: Log-Pwr A= 55 5 Frequency
PNO: Fast 0 1rig:Free Run T |
IFGain:Low #Atten: 30 dB pET|P PR PP
Auto Tune,
Ref Offset 05 dB Mkr1 2.480 GHz
10 dBidiv__ Ref 9.46 dBm 4.456 dBm
JLog 1
e Center Freq||
s === | 12515000000 GHz,
-20.5
-30.5
s 2 StartFreq||
e ] 30.000000 MHz,
) e T
-B05 vy Sl aa —"wn#mwm
706 Stop Freq(|
s 25.000000000 GHz|
|Stal1 30 MHz Stop 25.00 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (8001 pts) 2 497000000 GHa
| [ v [ FuNcTON [ FUNCT Auto Man
N 2.480 GHz 4.456 dBm
N 1 f 21.077 GHz 48.717 dBm
Freq Offset
0 Hz

N
NI2CO®M~-NOthh W

=
@
[}

STATUS.
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PRECISE TESTING

For Band edge

Report No.: PTC802647160919E-FC01

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 500 SENSE!INT) ALIGN AUTD E
Center Freq 2.357000000 GHz | Avg Type: Log-Pwr A= 55 5 requency
PNO: Fast Trig: Free Run T |
IFGain:Low #Atten: 30 dB DETPFPFPP
Ref Offset 0.5 cB Mkr2 2.401 838 GHz Auto Tune
10 dBidiv__ Ref 8.13 dBm 3.126 dBm|
JLog P
o { CenterFreq||
o “o=tEnl| 2.357000000 GHz
219
-31.9
Start Freq||
419
51 i 2310000000 GHz
51,9 et e A l Mt " i 1] WW-M
71.9 Stop Freq(|
819 2.404000000 GHz

Start 2.31000 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.40400 GHz
Sweep 9.00 ms (1001 pts)

2399 876 GHz
24013838 GHz

-54.49 dBm

313 dBm

FUNCT

FUNCTION

CF Step
9.400000 MHz|

Auto Man

Freq Offset
0 Hz

STATUS.

78 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0  AC SEMSEINT) ALIGNAUTO
TRACE Frequency

Center Freq 2.489000000 GHz | Avg Type: Log-Pwr 5156
PNO: Fast Trig:Free Run THPE [IV] ikt
IFGain:Low #Atten: 30 dB DeTfPPPPPRP
Ref Difact 05 dB MKr2 2.483 500 GHZ] Auto Tune
10 dBidiv__Ref 10.16 dBm -54.723 dBm
JLog %
150 [d ‘\ Center Freq|
e j—— “aoraEr|| 2.489000000 GHz
198 Jlf \l\
9.8
398 J W Nﬂl‘ StartFreq||
2.478000000 GH:
108 Jl LV ’2 ?
598 o e [Pl Lotfucat) ent P T o,
B9 Stop Freq(|
79g 2500000000 GHz|
|Start 2.47800 GHz Stop 2.50000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.13 ms (1001 pts) 2200000 MHe
M Auto Man
2.479 848 GHz 5.16 dBm
2.483 500 GHz 54.72 dBm
Freq Offset
0 Hz|
MSG STATUS
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PRECISE TESTING

For Hopping Band edge

Agilent Spectrum Analyzer - Swept SA

00 CH

Report No.: PTC802647160919E-FC01

RL RF S0 R SEMSE!INT) ALIGM AUTO F
Center Freq 2.359000000 GHz | Avg Type: Log-Pur TRACE[[23 45 & requency
PNO: Fast Trig: Free Run T |
IFGain:Low ~ #Atten: 30 dB peTlP FRPRP
Auto Tune,
Ref Offsct 05 dB MKkr2 2.407 020 GHZ
|1L%§B"“" Ref 8.90 dBm 5.092 dBm|
o - CenterFreq||
s el | 2-359000000 GHz
211 )
KN
i StartFreq||
) 1 2310000000 GHz
511 ¥
Bl ] it frnch e = A
711 Stop Freq(|
811 2.408000000 GHz
|Stan 2.31000 GHz Stop 2.40800 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.40 ms (1001 pts) 9.800000 MH=
FUNCT Auto Man
2399 866 GHz 52.37 dBm
2.407 020 GHz 5.09 dBm
Freq Offset
0 Hz
MSG STATUS

78 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0  AC SEMSEINT) ALIGNAUTO
Frequency

ICenter Freq 2.488000000 GHz | Avg Type: Log-Pwr TRACE[1]23 45 6
PNO: Fast Trig: Free Run THPE [ bt
IFGain:Low #Atten: 30 dB per|P PPFPP
Ref Difact 05 dB MKr2 2.483 512 GHZ] Auto Tune
10 dBidiv__ Ref 9.97 dBm -57.249 dBm
JLog 1
vt PN I
W W T/ ]Ii\ Center Freq|
o ' e | 2488000000 GHz
B |
-30.0
400 "lﬂ StartFreq|
s § 5 2.476000000 GHz
a0 w% LN R RN I
-70.0 Stop Freq(|
s 2500000000 GHz
|Start 2.47600 GHz Stop 2.50000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.33 ms (1001 pts) 2400000 MHe
M Auto Man
2.480 008 GHz 497 dBm
2.483512 GHz 57.25 dBm
Freq Offset
0 Hz
MSG STATUS
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PRECISE TESTING Report No.: PTC802647160919E-FC01

8 20 dB Bandwidth Measurement

Test Requirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013, DA 00-705
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 = 30kHz, VBW = 100kHz ; Peak detector is used

8.2 Test Result

Modulation Test Channel Bandwidth(MHz)
GFSK Low 0.831
GFSK Middle 0.883
GFSK High 0.888

Pi/4 DQPSK Low 1.284
Pi/4 DQPSK Middle 1.288
Pi/4 DQPSK High 1.289
8DPSK Low 1.278
8DPSK Middle 1.279
8DPSK High 1.280
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PRECISE TESTING

Agilent Spectrum Analyzer - Occupied BW
RL RF S0&

Report No.: PTC802647160919E-FC01

GFSK Low Channel

SEMNSEINT

ALIGN AUTO

Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
0.00 Center Freq|
00 2.402000000 GHz
-20.0
-30.0
-40.0 -
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.402 GHz Span 2 MHz|[, 2% 2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Freq Offset|
846.85 kHz 0Hz
Transmit Freq Error =3.070 kHz OBW Power 99.00 %
x dB Bandwidth 830.9 kHz xdB -20.00 dB
MSG STATUS
GFSK Middle Channel
Agilent Spectrum Analyzer - Occupied BW.
RL RF S0 & SEMNSEINT ALIGHN AUTO
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
.00 Center Freq(|
100 2.441000000 GHz
-20.0
-30.0
-40.0 o=
-50.0
-60.0
-70.0
-80.0
CF Step
Center 2.441 GHz Span 2 MHz|[, 200K
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms||—
Occupied Bandwidth Freq Offset
845.73 kHz O+
Transmit Freq Error -4.156 kHz OBW Power 99.00 %
x dB Bandwidth 882.5 kHz x dB -20.00 dB

STATUS

Page 38 of 74



PRECISE TESTING

Agilent Spectrum Analyzer - Occupied BW

Report No.: PTC802647160919E-FC01

GFSK High Channel

RL RF S0f  AC SEMNSEINT ALIGHN AUTO
Center Freq 2.480000000 GHz | Center Freq: 2460000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
.00 | Center Freq(|
100 2.480000000 GHz|
-20.0
-30.0
-40.0
500
-60.0
700
-80.0
CF Step
Center 2.48 GHz Span 2 MHz|[, 200K
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms||—_—
Occupied Bandwidth Freq Offset
844.02 kHz OHz
Transmit Freq Error -4.006 kHz OBW Power 99.00 %
x dB Bandwidth 887.8 kHz x dB -20.00 dB
MSG STATUS
Pi/4ADQPSK Low Channel
Agilent Spectrum Analyzer - Occupied BW
RL RF 50 % SEMNSEINT ALIGN AUTO -
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
0.00 Center Freqj
100 2.402000000 GHz|
-20.0
-30.0
-40.0
500
-60.0
700
600
CF Step
Center 2.402 GHz Span 2 MHz|[, 200000k
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Freq Offset|
1.1428 MHz OHz
Transmit Freq Error -25.034 kHz OBW Power 99.00 %
x dB Bandwidth 1.284 MHz x dB -20.00 dB

STATUS
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PRECISE TESTING

Agilent Spectrum Analyzer - Occupied BW

Report No.: PTC802647160919E-FC01

Pi/4ADQPSK Middle Channel

RL RF S0f  AC SEMNSEINT ALIGHN AUTO
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
.00 Center Freq(|
100 2.441000000 GHz|
-20.0
-30.0
-40.0 =
500
-60.0
700
-80.0
CF Step
Center 2.441 GHz Span 2 MHz|[, 200K
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms||—_—
Occupied Bandwidth Freq Offset
1.1713 MHz OHz
Transmit Freq Error -3.861 kHz OBW Power 99.00 %
x dB Bandwidth 1.288 MHz x dB -20.00 dB
MSG STATUS
Pi/4DQPSK High Channel
Agilent Spectrum Analyzer - Occupied BW
RL RF 50 % SEMNSEINT ALIGN AUTO -
Center Freq 2.480000000 GHz | Center Freq: 2.460000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
0.00 Center Freqj
100 2.480000000 GHz|
-20.0
-30.0
-40.0
500
-60.0
700
600
CF Step
Center 2.48 GHz Span 2 MHz|[, 200000k
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Freq Offset|
1.1794 MHz OHz
Transmit Freq Error -7.143 kHz OBW Power 99.00 %
x dB Bandwidth 1.289 MHz x dB -20.00 dB

STATUS
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PRECISE TESTING

Report No.: PTC802647160919E-FC01

8DPSK Low Channel

Agilent Spectrum Analyzer - Occupied BW

RL RF S0f  AC SEMNSEINT ALIGHN AUTO
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
.00 Center Freq(|
100 2.402000000 GHz|
-20.0
-30.0
-40.0 b
500
-60.0
700
-80.0
CF Step
Center 2.402 GHz Span 2 MHz|[, 200K
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms||—_—
Occupied Bandwidth Freq Offset
1.1278 MHz OHz
Transmit Freq Error -7.289 kHz OBW Power 99.00 %
x dB Bandwidth 1.278 MHz x dB -20.00 dB
MSG STATUS
8DPSK Middle Channel
Agilent Spectrum Analyzer - Occupied BW
RL RF 50 & SEMNSEINT ALIGN AUTO -
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
0.00 Center Freqj
100 2.441000000 GHz|
-20.0
-30.0
-40.0 AN
500
-60.0
700
600
CF Step
Center 2441 GHz Span 2 MHz|[, 200000k
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Freq Offset|
1.1282 MHz OHz
Transmit Freq Error -7.178 kHz OBW Power 99.00 %
x dB Bandwidth 1.279 MHz x dB -20.00 dB

STATUS
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PRECISE TESTING Report No.: PTC802647160919E-FCO1

8DPSK High Channel

Agilent Spectrum Analyzer - Occupied BW

RL RF S0f  AC SEMNSEINT ALIGHN AUTO -
Center Freq 2.480000000 GHz | Center Freq: 2460000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
.00 | Center Freq(|
100 _ 2.480000000 GHz|
-20.0
-30.0
-40.0 |
-50.0
-60.0
-70.0
-50.0
CF Step
Center 2.48 GHz Span 2 MHz|[, 200K
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms||—_—
Occupied Bandwidth Freq Offset
1.1301 MHz OHz
Transmit Freq Error -6.197 kHz OBW Power 99.00 %
x dB Bandwidth 1.280 MHz x dB -20.00 dB
MSG STATUS
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PRECISE TESTING

9 Maximum Peak Output Power

Test Requirement
Test Method
Test Limit

Test Mode

9.1 Test Procedure

Report No.: PTC802647160919E-FC01

FCC CFR47 Part 15 Section 15.247

ANSI C63.10:2013, DA 00-705

1W or 0.125W

if channel separation > 2/3 bandwidth provided the systems operate with

an output power no greater than 125 mwW(20.97dBm)
Refer to section 3.3

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 =3 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

Modulation Test Channel Output Power (dBm) Limit (dBm)
GFSK Low 4.564 30
GFSK Middle 4.173 30
GFSK High 4.325 30

Pi/4 DQPSK Low 3.846 20.97
Pi/4 DQPSK Middle 3.759 20.97
Pi/4 DQPSK High 4.018 20.97
8DPSK Low 4.400 20.97
8DPSK Middle 5.676 20.97
8DPSK High >.887 20.97

Page 43 of 74




PRECISE TESTING

Agilent Spectrum Analyzer - Swept SA
RL RF S0&

Report No.: PTC802647160919E-FC01

GFSK Low Channel

SEMNSEINT ALIGN AUTO

Center Freq 2.402000000 GHz | Avg Type: Log-Pur WiE[sisg|  Frequency
PNO: Fast Trig: Free Run Avg|Hold:> 100100 TVPE“ 1
IFGainiLow = HAtten: 30 dB cerfP PPPP P
Ref Offset 05 dB Mkr1 2.402 000 GHz Auto Tune
1L%gBldiv Ref 14.56 dBm 4,564 dBm
$ Center Freqj|
456 2.402000000 GHz|
-5.44
StartFreq||
154 2.399500000 GHz|
-25.4
Stop Freq(]
2.404500000 GHz|
-35.4
-15.4 CF Step
500.000 kHz|
[Auto Man
554
54 Freq Offset|
0Hz
-75.4
Center 2.402000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
MSG STATUS
GFSK Middle Channel
Agilent Spectrum Analyzer - Swept SA
RL RF S0 & SEMNSEINT ALIGHN AUTO F
Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRecE[T3 35 6 requency
PNO: Fast Trig: Free Run Avg|Hold:> 1001100 TYFE‘
IFGainiLow ~ #Atten: 30 dB perfP PPEF P
Ref Offcet 05 dB Mkr1 2.441 000 GHz Auto Tune
[0 geiciv_Ref 14.17 dBm 4.173 dBm
‘ Center Freq|
417 2.441000000 GHz
583
StartFreq||
158 2.438500000 GHz|
=258
Stop Freq(|
2.443500000 GHz|
-358
458 CF Step
500.000 kHz|
[Auto Man
-55.8
8 Freq Offset|
0 Hz|
-758
Center 2441000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
MSG STATUS
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PRECISE TESTING

Agilent Spectrum Analyzer - Swept SA

Report No.: PTC802647160919E-FC01

GFSK High Channel

RL RF S0f  AC SEMNSEINT ALIGHN AUTO F
Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRecE[T3 35 6 requency
PNO: Fast 0 Trig: Free Run Avg|Hold:> 1001100 TYFE‘
IFGainiLow ~ #Atten: 30 dB perfP PPEF P
Auto Tune|
Ref Offset 0.5 dB Mkr1 2.479 942 GHz
[0 geiciv_Ref 14.32 dBm 4.325 dBm
d T
’ Center Freq|
432 2.480000000 GHz
568
StartFreq||
457 2.477500000 GHz|
257
Stop Freq(|
2.482500000 GHz|
357
457 CF Step
500.000 kHz|
[Auto Man
557
BT Freq Offset|
0 Hz|
757
Center 2.480000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
MSG STATUS
Pi/4ADQPSK Low Channel
Agilent Spectrum Analyzer - Swept SA
RL RF 50 & SEMNSEINT ALIGN AUTO
Center Freq 2.402000000 GHz | Avg Type: Log-Pur WiE[sisg|  Frequency
PNO: Fast Trig: Free Run Avg|Hold:> 100100 TVPE|M
IFGainiLow ~ HAtten: 30 dB oeF FPRE
Ref Offset 05 dB Mkr1 2.401 73 GHz Auto Tune
[0 gesiv__ Ref 13.85 dBm 3.846 dBm
. ‘ Center Freqj|
35 . 2.402000000 GHz|
B15 -1
StartFreqf
162 2.399000000 GHz|
262
Stop Freq(]
2.405000000 GHz|
362
452 CF Step
600.000 kHz|
JAuto Man
562
662 Freq Offset
0 Hz|
762
Center 2.402000 GHz Span 6.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
MSG STATUS
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PRECISE TESTING

Agilent Spectrum Analyzer - Swept SA

Report No.: PTC802647160919E-FC01

Pi/4ADQPSK Middle Channel

RL RF S0f  AC SEMNSEINT ALIGHN AUTO F
Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRecE[T3 35 6 requency
PNO: Fast 0 Trig: Free Run Avg|Hold:> 1001100 TYFE‘
IFGainiLow ~ #Atten: 30 dB perfP PPEF P
Auto Tune|
Ref Offset 0.5 dB Mkr1 2.440 86 GHz
[0 geiciv_Ref 13.76 dBm 3.759 dBm
d T
’ Center Freq|
378 2.441000000 GHz
524 A
StartFreq||
162 2.438000000 GHz|
262
Stop Freq(|
2.444000000 GHz|
362
<152 CF Step
600.000 kHz|
[Auto Man
562
e Freq Offset|
0 Hz|
762
Center 2441000 GHz Span 6.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
MSG STATUS
Pi/4DQPSK High Channel
Agilent Spectrum Analyzer - Swept SA
RL RF 50 & SEMNSEINT ALIGN AUTO
Center Freq 2.480000000 GHz | Avg Type: Log-Pur WiE[sisg|  Frequency
PNO: Fast Trig: Free Run Avg|Hold:> 100100 TVPE“ d
IFGainiLow ~ HAtten: 30 dB cerfP PPPP P
Ref Offset 05 dB Mkr1 2.479 79 GHz Auto Tune
[0 gesiv__Ref 14.03 dBm 4.018 dBm
0 Center Freqj|
40 2.480000000 GHz|
597 -
StartFreqf
160 2.477000000 GHz|
6D
Stop Freq(]
2.483000000 GHz|
D
4510 CF Step
600.000 kHz|
JAuto Man
560
660 Freq Offset
0 Hz|
760
Center 2.480000 GHz Span 6.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)

MSG

STATUS
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PRECISE TESTING Report No.: PTC802647160919E-FCO1

8DPSK Low Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0f  AC SEMNSEINT ALIGHN AUTO F
Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRecE[T3 35 6 requency
PNO: Fast 0 Trig: Free Run Avg|Hold:> 1001100 TYFE‘
IFGainiLow ~ #Atten: 30 dB perfP PPEF P
Ref Offcet 05 dB Mkr1 2.401 90 GHz AutoTune
[0 geiciv_Ref 14.01 dBm 4.400 dBm
g T
. Center Freq(|
A 2.402000000 GHz
599 b
StartFreq||
460 2.399000000 GHz|
=260
Stop Freq(|
2.405000000 GHz|
-36.0
<4510 CF Step
600.000 kHz|
[Auto Man
-56.0
650 Freq Offset|
0 Hz|
-76.0
Center 2.402000 GHz Span 6.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
MSG STATUS
8DPSK Middle Channel
Agilent Spectrum Analyzer - Swept SA
RL RF 50 & SEMNSEINT ALIGN AUTO
Center Freq 2.441000000 GHz | Avg Type: Log-Pur WiE[sisg|  Frequency
PNO: Fast Trig: Free Run Avg|Hold:> 100100 TVPE“ d
IFGainiLow ~ HAtten: 30 dB cerfP PPPP P
Ref Offset 05 dB Mkr1 2.440 93 GHz Auto Tune
[0gesiv__Ref 1566 dBm 5.676 dBm
1
’ Center Freqj|
556 2.441000000 GHz|
234 | -
StartFreqf
143 2.438000000 GHz|
243
Stop Freq(]
2.444000000 GHz|
2343
443 CF Step
600.000 kHz|
JAuto Man
543
643 Freq Offset
0 Hz|
-T43
Center 2.441000 GHz Span 6.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
MSG STATUS
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PRECISE TESTING Report No.: PTC802647160919E-FCO1

8DPSK High Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0f  AC SEMNSEINT ALIGHN AUTO F
Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRecE[T3 35 6 requency
PNO: Fast 0 Trig: Free Run Avg|Hold:> 1001100 TYFE‘
IFGainiLow ~ #Atten: 30 dB perfP PPEF P
Ref Offcet 05 dB Mkr1 2.479 91 GHz Auto Tune
[0 geiciv_Ref 15.89 dBm 5.887 dBm
d T
. Center Freq|
589 2.480000000 GHz
FRI = —
StartFreq||
141 2.477000000 GHz|
241
Stop Freq(|
2.483000000 GHz|
ETh
441 CF Step
600.000 kHz|
[Auto Man
541
Bl Freq Offset|
0 Hz|
740
Center 2.480000 GHz Span 6.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)
MSG STATUS
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PRECISE TESTING Report No.: PTC802647160919E-FC01

10 Hopping Channel Separation

Test Requirement . FCC CFR47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013, DA 00-705
Test Limit : Frequency hopping systems operating in the 2400-2483.5 MHz band

may have hopping channel carrier frequencies that are separated by
25 kHz or two-thirds of the 20 dB bandwidth of the hopping
channel, whichever is greater.

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 = 30KHz. VBW = 100KHz , 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.

10.2 Test Result

Modulation Test Channel Separation (MHz) Limit (MHZz) Result
GFSK Low 1.000 0.831 PASS
GFSK Middle 1.005 0.883 PASS
GFSK High 1.285 0.888 PASS

Pi/4 DQPSK Low 1.000 0.856 PASS

Pi/4 DQPSK Middle 1.000 0.859 PASS

Pi/4 DQPSK High 1.000 0.859 PASS
8DPSK Low 1.000 0.852 PASS
8DPSK Middle 1.000 0.853 PASS
8DPSK High 1.000 0.853 PASS

For GFSK: Ch. Separation Limits: >20dB bandwidth
For 11/4-DQPSK(2Mbps): Ch. Separation Limits: > two-thirds 20dB bandwidth
For 8-DPSK(3Mbps): Ch. Separation Limits: > two-thirds 20dB bandwidth
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PRECISE TESTING

GFSK Low Channel

Agilent Spectrum Analyzer - Swept SA

Report No.: PTC802647160919E-FC01

RL RF 50 & SEMSEINT) ALIGNAUTO "
Reference Level 10.00 dBm | Trig:Free Run Avg Type: Log-Pwr [ IPEREY: Amplitude
PNO: Wid - i
o ide O ghsten: 30 dB wap PPR e RefLevell
Ref Offset0.5 dB Mkr2 2.402 840 GHz 10.00 dBm
10 dBidiv_ Ref 10.00 dBm 4.317 dBm
JLog X1 XZ
o )t pyevave Wv-.,r\ Attenuation
0.0 Jj oy [30 dB]
200 ik L"\'\'—\ M
300 /‘IJ \/\‘ .
o -~ I Scale/Div
S i 10 dB
-50.0
-60.0
-70.0 Scale Type
800 Log Lin
|Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #/BW 100 kHz #Sweep 5.00 ms (601 pts) Presel Center
; [ % [ | NN
1 N 1 f 2.401 840 GHz 4.309 dBm
N 1 f 2,402 840 GHz 4.317 dBm
3 Presel Adjust]
5 0 Hz|
6
7
8
9 More|
}‘1’ 10f2
12
MSG STATUS
GFSK Middle Channel
Agilent Spectrum Analyzer, - Swept SA
RL RF 500 SEMSEIINT ALIGHN AUTO F
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr TRecE[[T5 95 6 requency
PNO: Wide Trig: Free Run TYFE‘
IFGainiLow ~ #Atten: 30 dB perlP PPEF P
Auto Tune|
Ref Offset 0.5 dB Mkr2 2.441 840 GHz
[0 gaic__ Ref 848 dBm 2.063 dBm
62 X g ngw T Center Fre
r/ o M n [N |
115 2.441500000 GHz|
-21.5 Fr( JJ‘/f A‘J ‘l
K /\f V\“ﬂ
P A [ StartFreq(|
51'5 K N 2.440000000 GHz
-B1.5
716 Stop Freq(|
A5 2.443000000 GHz|

|Center 2441500 GHz

Res BW 30 kHz #VBW 100 kHz

Span 3.000 MHz

L e ——— e ST O] FUNCTIO

2440835 GHz 2.109 dBm

2.441840 GHz 2.063 dBm
3
4
5
6
7
8
9
10
1
12

#Sweep 5.00 ms (601 pts)

H

FUNCTIO E

CF Step
300.000 kHz|

Auto Man

Freq Offset|
0 Hz|

STATUS
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PRECISE TESTING

Agilent Spectrum Analyzer - Swept SA

Report No.: PTC802647160919E-FC01

GFSK High Channel

RL RF S0f  AC SEMNSEINT ALIGHN AUTO F
Center Freq 2.479500000 GHz | Avg Type: Log-Pwr w3456 requency
PNO: Wide 0 Trig: Free Run TYFE‘
IFGain:Low #Atten: 30 dB DETIF PFPP P
Ref Offset 05 dB MKkr2 2.480 120 GHz Auto Tune
10 dBidiv__ Ref 8.53 dBm 0.961 dBm
JLog 7 !2
o /v’ﬂ T Y Center Freq||
e = o - 2479500000 GHz
215 I ,,FNJ e
5 i —\f'"/d I“J\\_\
i “r\/\’ "\W StartFreq(|
2.478000000 GHz|
515
-B1.5
715 Stop Freq|
a5 2.481000000 GHz|

|Center 2479500 GHz

Span 3.000 MHz

CF Step
Res BW 30 kHz #/BW 100 kHz #Sweep 5.00 ms (601 pts) 300,000 kHz
[ v | FUNCTION [ FUNCTIONW Auto Man
2.478 835 GHz 2.315 dBm
2.480 120 GHz 0.961 dBm
Freq Offset|
0 Hz|
MSG STATUS
Pi/4ADQPSK Low Channel
Agilent Spectrum Analyzer - Swept SA
RL RF 50 % SEMSE:INT ALIGN AUTO o
Reference Level 10.00 dBm | Trig:Free Run Avg Type: Log-Pwr [ IPEREY: Amplitude
PNO: Wid : i
PHO: Wide O gatten: 30 4B v PPR RefLevell
Ref Offset 05 dB Mkr2 2.402 835 GHz 10.00 dBm
10 dBidiv__ Ref 10.00 dBm 1.157 dBm
fLog 1 ,2
000 /, Ty WJ\ Attenuation
00 V’\ "\_Jﬂ‘\/ Vf\ - [30 4]
0.0 1’\1/ \ P}
300 / \ i
o A I Scale/Div|
o A 10 dB
0.0
70.0 Scale Type
-80.0 Log Lin
|Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #/BW 100 kHz #Sweep 5.00 ms (601 pts) Presel Center
[ x [ v | FUNCTION ] FUNCT
2.401 835 GHz 1.113 dBm
2.402 835 GHz 1.157 dBm
3 Presel Adjust]
5 0Hz
[
7
8
9 More|
ﬁ 10f2
12
msa| 1) Storing Hardware Statistics STATUS
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PRECISE TESTING

Agilent Spectrum Analyzer - Swept SA

Report No.: PTC802647160919E-FC01

Pi/4ADQPSK Middle Channel

RL RF S0f  AC SEMNSEINT ALIGHN AUTO Fi
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr w3456 requency
PNO: Wide (0 1rig:FreeRun TYFE‘
IFGain:Low #Atten: 30 dB DET|F PP PP
Ref Offset05 dB MKr2 2.441 840 GHZ AutoTune
10 dBidiv__ Ref 7.06 dBm -0.648 dBm
JLog 7 '2
294 I~ JJ"L'J\/W 7 ~ "‘-YJ\.!L"J‘\ Center Freq(j
-129 ¥ Y ~ 2.441500000 GHz
2249 ﬂ«f \/\
-329 JF'
429 [y StartFreq||
v =/ 2.440000000 GHz
-52.89
-62.9
728 Stop Freq(|
829 2.443000000 GHz

Center 2.441500 GHz

Span 3.000 MHz

CF Step
Res BW 30 kHz #/BW 100 kHz #Sweep 50.0 ms (601 pts) 300,000 kHz
[ v | FUNCTION [ FUNCTIONW Auto Man
2.440 840 GHz 0.647 dBm
2.441 840 GHz 0.648 dBm
Freq Offset|
0 Hz|
MSG STATUS
Pi/4DQPSK High Channel
Agilent Spectrum Analyzer - Swept SA
RL RF 50 & SEMNSEINT ALIGN AUTO .
Reference Level 10.00 dBm | Trig:Free Run Avg Type: Log-Pwr [ IPEREY: Amplitude
PNO: Wid : i
PHO: Wide O gatten: 30 4B v PPR RefLevell
Ref Offset 05 dB Mkr2 2.479 835 GHz 10.00 dBm
10 dBidiv__ Ref 10.00 dBm 1.914 dBm
fLog 1 r'z
0.00 ) AT \,V\)ftrm_f\ Attenuation
na AN FaY FAN
f\,r/ 19 YTV ~7 \ [30 dB]
200 It
300 ‘( .
e < Scale/Dly
-50.0
0.0
70.0 Scale Type
-80.0 Log Lin
|Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #/BW 100 kHz #Sweep 5.00 ms (601 pts) Presel Center
[ x [ v | FUNCTION ] FUNCT
N 1 f 2.478 835 GHz 1.876 dBm
N 1 f 2.479 835 GHz 1.914 dBm
3 Presel Adjust]
5 0Hz
[
7
8
9 More|
1? 10f2
12
MSG STATUS
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8DPSK Low Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0 & SEMNSEINT ALIGHN AUTO A litud
Reference Level 10.00 dBm \Trig_FreeRun Avg Type: Log-Pwr TCE[E395 8 mpiitude
PNO: Wid -
P ide ' shsten: 70 dB vrilF FFEEE refLevell
Mkr2 2.402 835 GHz 10.00 dBm
Ref Offset 0.5 dB !
10 dB/div _ Ref 10.00 dBm -0.332 dBm
JLog 7 02
o /r\_qf\/\_,\ [~ Attenuation
-10.0 ",‘\U ,\‘,"V ”ﬂ\[\u‘n [30 dB]
0 ek s
/ [
-a0.0 ]
D — Al o Scale/Div
10 dB
-50.0
-B0.0
700 Scale Type
-800 Log Lin
|Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #/BW 100 kHz #Sweep 5.00 ms (601 pts) Presel Center
[ v | FUNCTION [ FUNCTIONW
2.401 835 GHz 0.378 dBm
2.402 835 GHz 0.332 dBm
Presel Adjustj
0 Hz|
More|
10f2
MSG STATUS
8DPSK Middle Channel
Agilent Spectrum Analyzer - Swept SA
RL RF 50 % SEMSE:INT ALIGN AUTO o
Reference Level 10.00 dBm | Trig:Free Run Avg Type: Log-Pwr [ IPEREY: Amplitude
PNO: Wid - M
PHO: Wide O gatten: 30 4B v PPR RefLevell
Ref Offset 05 dB Mkr2 2.441 835 GHz 10.00 dBm
10 dBidiv__Ref 10.00 dBm 1.426 dBm
'LD"UQD i L2
T e Y Attenuation
-10.0 ’/f W\llﬂ\ AN AN Hﬂ\tﬂ\ | “ 0 dB:
~ -~ o A [30 dB]
=200
o ﬁfﬂ : Scale/Di
) N n cale/Div
oo ¥ 10dB
-50.0
-60.0
70.0 Scale Type
-80.0 Log Lin
|Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #/BW 100 kHz #Sweep 5.00 ms (601 pts) Presel Center
[ x [ v | FUNCTION ] FUNCT
N 1 f 2.440 835 GHz 1.414 dBm
N 1 f 2.441835 GHz 1.426 dBm
3 Presel Adjust]
5 0Hz
[
7
8
9 More|
ﬁ 10f2
12
MSG STATUS

Page 53 of 74



PRECISE TESTING

Agilent Spectrum Analyzer - Swept SA

Report No.: PTC802647160919E-FC01

8DPSK High Channel

RL RF S0&  AC SEMNSEINT ALIGHN AUTO F
Center Freq 2.479500000 GHz | Avg Type: Log-Pwr w3456 requency
PNO: Wide (0 1rig:FreeRun TYFE‘
IFGain:Low #Atten: 30 dB DET|F PP PP
Ref Offset 05 dB MKr2 2.479 835 GHZ AutoTune
10 dBidiv__ Ref 9.17 dBm 1.608 dBm
JLog 7 !2
e T ik MY Center Freql|
0 — Gl ENA NELY FT\V\ 2.479500000 GHz
-20.8 / LL\
-30.8 =
a0 b 7 laTASS StartFreq(|
N T 2.478000000 GHz
-50.5
-B0.8
70.6 Stop Freq(|
08 2481000000 GHz|

|Center 2479500 GHz

Span 3.000 MHz

CF Step
Res BW 30 kHz #/BW 100 kHz #Sweep 5.00 ms (601 pts) 300,000 kHz
[ v ] FUNCTION ] FUNCII Auto Man
N 1 f 2478835 GHz 1.553 dBm
N o1 f 2.479835 GHz 1.608 dBm
i Freq Offset|
5 0 Hz|
6
7
8
9
10
11
12
MSG STATUS
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11 Number of Hopping Frequency

Test Requirement . FCC CFR47 Part 15 Section 15.247

Test Method : ANSI C63.10:2013, DA 00-705

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 = 1MHz. 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

First Channel :2402.088MHz

10 ast Cinanned 2458 1600 2 - RMS

(dBmj)

200 24100 26200 24300 24400 24500 24500 24700 248002453 500
(MHZ)

Page 55 of 74



PRECISE TESTING Report No.: PTC802647160919E-FC01

12 Dwell Time

Test Requirement . FCC CFR47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013, DA 00-705
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

DH5 Packet permit maximum 1600/ 79/ 6 hops per second in each channel (5 time slots RX, 1 time
slot TX).

DH3 Packet permit maximum 1600/ 79 / 4 hops per second in each channel (3 time slots RX, 1 time
slot TX).

DH1 Packet permit maximum 1600 / 79 /2 hops per second in each channel (1 time slot RX, 1 time
slot TX). So, the Dwell Time can be calculated as follows:

Data Packet Dwell Time(s)

DH5/2DH5/3DH5 | 1600/79/6*0.4*79*(MkrDelta)/1000

DH3/2DH3/3DH3 | 1600/79/4*0.4*79*(MkrDelta)/1000

DH1/2DH1/3DH1 | 1600/79/2*0.4*79*(MkrDelta)/1000

Remark: Mkr Delta is once pulse time. Only the worst data(DH5)

were show as follow.
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Data Packet Frequency Pulse Duration Dwell Time Limits(s)
(ms) (s)
DH1 2441 MHz 0.430 0.138 0.4
DH3 2441 MHz 1.640 0.262 0.4
DH5 2441 MHz 2.940 0.314 0.4
CH39-DH1

10 1.200
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CH39-DH3

109 Linei o rams
Line2:2.43ms i
ol Pulsewidth 1 6ams [

=20

-30

(dBm)

-40

-60

=70

-80

o 10 20 30 3.200
(ms)

CH39-DH5

Line1 :0.58ms
Line2 . 3.53ms TRvE
Pulze Width 2 8dms|

=20

-30

-40

(dBm)

=70

-80

-80,
a

10 20 30 4.000
{ms)
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Pulse Duration Dwell Time .
Data Packet Frequenc Limits(s
2DH1 2441 MHz 0.420 0.134 0.4
2DH3 2441 MHz 1.640 0.262 0.4
2DH5 2441 MHz 2.930 0.313 0.4
CH39-2DH1
o ﬂ:ﬁ v?f;jnsnmz a2ms W‘*‘“‘\WWWWWWWWM i

(dBm)
" .
3

o 10 1.200
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CH39-2DH3

Line1 :0.79ms

Ling2 2 44ms - RMS

-20

=30

(dBm)

-a0

-60

70

-80

o 10 20 30 3.200
(ms)

CH39-2DH5

Line1 :0.58ms
Line2 . 3.52ms TRvE
FUlse Vidth T2 Sam:

-20

-20

(dBm)

-40

-60

=70

-80

a 10 20 30 4.000
{ms)
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Pulse Duration Dwell Time .
Data Packet Frequenc Limits(s
3DH1 2441 MHz 0.420 0.134 0.4
3DH3 2441 MHz 1.630 0.261 0.4
3DH5 2441 MHz 2.930 0.313 0.4
CH39-3DH1
o ;D:ﬁ V?n:lshm; 42me M“mwwmnmwnw L
I e

10 1.200
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CH39-3DH3

Linet :0.80ms
Line2 2 43ms “RE

Pulse Widin 1 53ms Y

o

-20

=30

(dBm)

-40

-s0

60
70
-a0
0 10 20 30 3200
{ms)
Line1 :0.59ms
Line2 :3.53ms
- RMS
U1 pusewiath 2 34ms|
A0
20
-30
-0
2
-50
60
70
-80
-an
10 20 30 4.000
(ms)
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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 PCB printed antenna, it meet the requirement of this section.
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14 Test Setup

Spurious Emissions
From 30MHz-1000MHz

Above 1GHz
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Conducted Emissions
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15 EUT Photos

External Photos
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