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Test Date
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2 Test Summary

Report No.: PTCDQ03170252101E-FCO01

Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Conducted Spurious emissions 15.247(d) PASS
15.247(d)

Band edge 15.205(a) 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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3 General Information
3.1 General Description of E.U.T.

Product Name : luusmm

Model Name : SY11-1

Bluetooth Version : V21+EDR

Operating frequency : 2402-2480MHz,79channels
Antenna installation: : Ceramic Chip Antenna
Antenna Gain: : 1.5dBi

The lowest oscillator: ;. 32.768KHz

Type of Modulation : GFSK, Pi/4ADQPSK, 8DPSK
Power supply : DC 3.7V by battery

.. PTCDQ03170252101E-FCO01

Page 6 of 61



PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01

3.2 Channel List

BT
Channel Fro(elatﬁezr;cy Channel Fre(ﬁﬂu:;)cy Channel Fr?&u:;)cy Channel Frezﬁﬂu;;)cy
0 2402 1 2403 2 2404 3 2405
4 2406 5 2407 6 2408 7 2409
8 2410 9 2411 10 2412 1 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 Communication
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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.: PTCDQ03170252101E-FCO01

RF Conducted Test

Iltem | Kind of Equipment | Manufacturer Type No. Serial No. Last calibration | Calibrated until CaFl)lel})rriit(;on
EMC Analyzer .
1 k26 o) Agilent E4407B | MY45109572 | Aug.04,2016 | Aug.03,2017 1 year
. . MY50520207526
2 |EXASignal Analyzer| Agilent N9010A B25MPBW7X Aug.04, 2016 Aug.03, 2017 1 year
3 | EMI Test Receiver R&S ESCI 101155 July 15,2016 | July 14, 2017 1 year
4 | Humidity Chamber GF CTH225-40-1 |an061225 | July 15,2016 | July 14,2017 1 year
5 | Temporary Antenna |, o, |MXHS83QES0 201938 July 15,2016 | July 14, 2017 1 year
Connector 00
6 |USB RF power sensor|  DARE RPR3006W | 15100041SNOO1 | July 15,2016 | July 14, 2017 1 year
7 Attenuator Huber&Suhner| 6810.18.B 757941 July 15, 2016 July 14, 2017 1 year
Radiated Emissions
ltem | Kind of Equipment | Manufacturer Type No. Serial No. Last calibration | Calibrated until Caph:rriizon
1 | EMI Test Receiver ROhdeiSChwa ESCI 101417 July 15,2016 | July 14, 2017 1 year
| TrilogBroadband |SCHWARZBE | /) go160 | 9160-3355 | July 15,2016 | July 14,2017 1 year
Antenna CK
3 Amplifier EM EM-30180 060538 July 15,2016 | July 14, 2017 1 year
4 Horn Antenna SCHVX:';‘(RZBE BBHA9120D 9120D-1246| July 15,2016 | July 14, 2017 1 year
5 Horn Antenna Schwarzbeck | BBHA 9170 9170-0741 July 15, 2016 July 14, 2017 1 year
6 Loop Antenna SCHV&RZBE FMZB1516 9130D-1243| July 15,2016 | July 14, 2017 1 year
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Report No.: PTCDQ03170252101E-FCO01

3m Anechoic

7 CHENGYU 966 PTC-002 June 6, 2016 June 5, 2017 1 year
Chamber
8 C°ax'a'1%?_|bz")e(be'°w LARGE CALB1 ; July 15,2016 | July 14, 2017 1 year
9 Coax'a'é?_"’;‘;(above LARGE CALB2 - July 15,2016 | July 14, 2017 1 year
Conducted Emissions
Iltem | Kind of Equipment | Manufacturer Type No. Serial No. Last calibration | Calibrated until Carilé)rriztcljon
1 EMI Test Receiver R&S ESCI 101155 July 15, 2016 July 14, 2017 1 year
2 LISN SCHVéAKRZBE 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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4.2 Description of Support Units

Report No

.. PTCDQ03170252101E-FCO01

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°
Bandwidth +1.5x10°
Time +2%

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

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

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.: PTCDQ03170252101E-FCO01

FCC CFR 47 Part 15 Section 15.207

ANSI C63.10:2013

PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5MHz

60 dBuV between 5MHz & 30MHz

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

5.3 Measurement Description

A
10.8m
v
1
:50Q Terminator —

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

DC Supply, do not apply.
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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) -
uV/m Dls(t;?ce uV/m dBuV/m
0.009 ~ 0.490 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®4oFkH2) 4 g0
0.490 ~ 1.705 24000/F (kHz) 30 100 * 24000/F (kHz) 20log®4oFkH) 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: : 23.5°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

sysen [ | Ansbzer [Tl Newvorkc
Sysiem I e

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

Semi-anechoic 3m Chamber

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

»|

0.8m Turn Table

<« ---

P pectrum AMP ombining
tem Analyzer Network
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

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

3m
| €-----mmmmmm oo >

A
1.5mi Turn Table
Absorbers
FVVVN |

omBining
NelWwOork

—1

pectrum
ANna =
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6.3 Spectrum Analyzer Setup

Below 30MHz
SWEEP SPEEA ...ttt Auto
IF Bandwidth......... ... 10kHz
Video Bandwidth..... .... 10kHz

Resolution Bandwidth..............coooooiiiiiiiiiiiiiicee e 10kHz
30MHz ~ 1GHz
SWEEP SPEEM ...
DEtECIOr ..
Resolution Bandwidth
Video Bandwidth...........cccoooiiiiiiiiie e
Above 1GHz
SWEEP SPEEM ....eeiie e
DEtECION ..
Resolution Bandwidth.
Video Bandwidth.........
[ 1] (=Tox (o SRR
Resolution Bandwidth
Video Bandwidth............oooviiiiiiii e
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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)

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

Report No.: PTCDQ03170252101E-FCO01

80.0 dBu¥/m
Limit1: —
Margin:
!
[ B
40 | 3 1
0.0
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Remark:
1. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
59.0251 27.58 5.49 33.07 40.00 -6.93 QP
95.7622 21.28 10.21 31.49 43.50 -12.01 QP
194.4533 27.92 9.10 37.02 43.50 -6.48 QP
270.3747 23.64 14.37 38.01 46.00 -7.99 QP
480.5276 20.39 19.95 40.34 46.00 -5.66 QP
721.7260 17.26 24.44 41.70 46.00 -4.30 QP
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Antenna Polarization: Vertical

Report No.: PTCDQ03170252101E-FCO01

80.0 dBu¥/m
Limit1: —_—
Margin:
I
40 .
i % ]
ol
0.0
30,000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Remark:
1. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
55.8046 24.50 6.01 30.51 40.00 -9.49 QP
93.7685 10.69 10.01 20.70 43.50 -22.80 QP
155.3642 21.04 11.82 32.86 43.50 -10.64 QP
194.4533 27.36 9.10 36.46 43.50 -7.04 QP
274.1938 17.10 14.28 31.38 46.00 -14.62 QP
480.5276 18.93 19.95 38.88 46.00 -7.12 QP
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GFSK Low Channel

Frequency Reading Amplifier  Loss  Antenna Factor  Corrected Factor ~ Emission Level  Limits Margin  Detector ~Comment
(MHz) (dBuv)  (dB) (dB) (dB/m) (dB) (dBuv/m)  (dBuv/m)  (dB) Type
Low Channel (2402 MHz)
3264.85 | 48.69 | 44.70 6.70 28.20 -9.80 38.89 74.00 | -35.11 PK Vertical
3264.85 39.52 44.70 6.70 28.20 -9.80 29.72 54.00 -24.28 AV Vertical
3264.83 | 48.16 44,70 6.70 28.20 -9.80 38.36 74.00 -35.64 PK Horizontal
3264.83 37.89 44.70 6.70 28.20 -9.80 28.09 54.00 -25.91 AV Horizontal
4804.29 59.59 44.20 9.04 31.60 -3.56 56.03 74.00 -17.97 PK Vertical
4804.29 39.42 44.20 9.04 31.60 -3.56 35.86 54.00 -18.14 AV Vertical
4804.45 59.31 44.20 9.04 31.60 -3.56 55.75 74.00 -18.25 PK Horizontal
4804.45 38.21 44.20 9.04 31.60 -3.56 34.65 54.00 -19.35 AV Horizontal
5359.62 | 45.00 44.20 9.86 32.00 -2.34 42.66 74.00 -31.34 PK Vertical
5359.62 37.45 44.20 9.86 32.00 -2.34 35.11 54.00 -18.89 AV Vertical
5359.86 | 45.61 | 44.20 | 9.86 |  32.00 -2.34 43.27 7400 | -30.73 | o | Horizonta
5359.86 | 37.08 44.20 9.86 32.00 -2.34 34.74 54.00 -19.26 AV Horizontal
7205.98 51.61 43.50 | 11.40 35.50 3.40 55.01 74.00 -18.99 PK Vertical
7205.98 | 33.07 43.50 | 11.40 35.50 3.40 36.47 54.00 -17.53 AV Vertical
7205.68 51.93 43.50 | 11.40 35.50 3.40 55.33 74.00 -18.67 PK Horizontal
7205.68 | 32.91 43.50 | 11.40 35.50 3.40 36.31 54.00 -17.69 AV Horizontal
11035.89 | 40.51 43.60 | 14.30 39.50 10.20 50.71 74.00 -23.29 PK Vertical
11035.89 | 30.26 | 43.60 | 14.30 39.50 10.20 40.46 54.00 | -13.54 AV Vertical
11036.01 | 40.98 43.60 | 14.30 39.50 10.20 51.18 74.00 -22.82 PK Horizontal
11036.01 | 30.29 43.60 | 14.30 39.50 10.20 40.49 54.00 -13.51 AV Horizontal
13299.38 | 40.76 42.60 | 15.90 38.90 12.20 52.96 74.00 -21.04 PK Vertical
13299.38 | 28.54 42.60 15.90 38.90 12.20 40.74 54.00 -13.26 AV Vertical
13299.36 | 41.01 | 42.60 | 15.90 |  38.90 12.20 53.21 7400 | -20.79 | o | Horizonta
13299.36 | 29.46 42.60 | 15.90 38.90 12.20 41.66 54.00 -12.34 AV Horizontal
15999.82 | 40.19 42.70 | 18.00 37.10 12.40 52.59 74.00 -21.41 PK Vertical
15999.82 | 28.64 42.70 | 18.00 37.10 12.40 41.04 54.00 -12.96 AV Vertical
15999.60 | 40.91 42.70 18.00 37.10 12.40 53.31 74.00 -20.69 PK Horizontal
15999.60 | 28.95 42.70 | 18.00 37.10 12.40 41.35 54.00 -12.65 AV Horizontal
17997.89 | 29.89 42.70 | 19.40 46.50 23.20 53.09 74.00 -20.91 PK Vertical
17997.89 | 19.41 42.70 | 19.40 46.50 23.20 42.61 54.00 -11.39 AV Vertical
17997.79 | 30.53 42.70 | 19.40 46.50 23.20 53.73 74.00 -20.27 PK Horizontal
17997.79 | 19.12 42.70 19.40 46.50 23.20 42.32 54.00 -11.68 AV Horizontal
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GFSK Mid Channel

Frequency  Reading  Amplifier Loss Antenna Factor ~ Corrected Factor ~ Emission Level Limits Margin  Detector

(MHz) (dBuv) (dB) (dB) (dB/m) (dB) (dBpv/m) (dBuV/m) (dB) Type Comment

Low Channel (2441 MHz)

3264.69 | 48.17 | 44.70 | 6.70 28.20 -9.80 38.37 7400 | 3563 | o | vertical
3264.69 | 38.56 | 44.70 | 6.70 28.20 -9.80 28.76 5400 | 2524 | a | vertica
3264.72 | 48.49 | 44.70 | 6.70 28.20 -9.80 38.69 7400 | 3531 | o | Horizonta
3264.72 | 37.97 | 4470 | 6.70 28.20 -9.80 28.17 5400 | 2583 | a | Horizonta
4882.49 | 59.25 | 44.20 | 9.04 31.60 -3.56 55.69 7400 | <1831 | o | vertica
4882.49 | 39.17 | 44.20 | 9.04 31.60 -3.56 35.61 5400 | <1839 | a | vertical
4882.60 | 58.91 | 44.20 | 9.04 31.60 -3.56 55.35 7400 | <1865 | o | Horizonta
4882.60 | 3830 | 44.20 | 9.04 31.60 -3.56 34.74 5400 | <1926 | ay | Horizontal
5359.66 | 45.82 | 44.20 | 9.86 32.00 -2.34 43.48 7400 | -30.52 | o | vertica
5359.66 | 37.34 | 44.20 | 9.86 32.00 -2.34 35.00 5400 | -19.00 | a | vertical
5359.85 | 45.91 | 44.20 | 9.86 32.00 -2.34 43.57 7400 | 3043 | o | Horizontal
5359.85 | 37.85 | 44.20 | 9.86 32.00 -2.34 35.51 5400 | -1849 | ' | Horizonta
7313.69 | 51.53 | 43.50 | 11.40 |  35.50 3.40 54.93 7400 | 1907 | o | vertcal
7313.69 | 3250 | 43.50 | 11.40 |  35.50 3.40 35.90 5400 |-18.10 | a | vertia
7313.88 | 5112 | 43.50 | 1140 |  35.50 3.40 54.52 7400 | -1948 | o | Horizontal
7313.88 | 3261 | 43.50 | 1140 | 3550 3.40 36.01 5400 | 1799 | | Horizonta
9607.77 | 40.10 | 43.60 | 14.30 |  39.50 10.20 50.30 7400 | -23.70 | o | vertica
9607.77 | 30.35 | 43.60 | 1430 |  39.50 10.20 40.55 5400 | <1345 | a | verical
9608.24 | 41.04 | 43.60 |14.30 |  39.50 10.20 51.24 7400 | -22.76 | o | Horizonta
9608.24 | 30.31 | 43.60 | 1430 |  39.50 10.20 40.51 5400 | <1349 | a | Horizontal
13299.16 | 40.67 | 42.60 | 15.90 |  38.90 12.20 52.87 7400 | 2113 | o | vertica
13299.16 | 28.54 | 42.60 | 1590 |  38.90 12.20 40.74 5400 | <1326 | a | vertical
13299.33 | 40.06 | 42.60 | 1590 |  38.90 12.20 52.26 7400 | 2174 | o | Horizontal
13299.33 | 29.22 | 42.60 | 15.90 |  38.90 12.20 41.42 5400 | 1258 | a | Horizonta
15999.84 | 39.90 | 42.70 | 18.00 |  37.10 12.40 52.30 7400 | 2070 | o | vertical
15999.84 | 28.64 | 42.70 | 18.00 |  37.10 12.40 41.04 5400 |-1296 | a | vertia
15999.81 | 40.54 | 42.70 | 18.00 |  37.10 12.40 52.94 7400 | 2106 | o | Horizonta
15999.81 | 29.98 | 42.70 | 18.00 |  37.10 12.40 42.38 5400 | 11162 | a | Horizonta
17997.70 | 31.18 | 42.70 | 19.40 |  46.50 23.20 54.38 7400 | 41962 | o | vertica
17997.70 | 19.88 | 42.70 | 19.40 |  46.50 23.20 43.08 5400 | <1092 | a | vertical
17997.66 | 30.05 | 42.70 | 19.40 |  46.50 23.20 53.25 7400 | -20.75 | o | Horizonta
17997.66 | 17.85 | 42.70 | 19.40 |  46.50 23.20 41.05 54.00 | -1295 | a | Horizontal
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PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01

GFSK High Channel

Frequency Reading  Amplifier Loss Antenna Factor  Corrected Factor ~ Emission Level Limits Margin Detector

(MHz) (dBuv) (dB) (dB) (dB/m) (dB) (dBuv/m)  (dBuv/m)  (dB) Type  Comment

Low Channel (2480 MHz)

3264.82 | 48.98 | 44.70 6.70 28.20 -9.80 39.18 74.00 | -34.82 PK Vertical
3264.82 | 38.14 | 44.70 6.70 28.20 -9.80 28.34 54.00 | -25.66 AV Vertical
3264.66 | 48.52 | 44.70 6.70 28.20 -9.80 38.72 74.00 | -35.28 PK Horizontal
3264.66 | 38.58 | 44.70 6.70 28.20 -9.80 28.78 54.00 | -25.22 AV Horizontal
4960.31 | 58.97 | 44.20 9.04 31.60 -3.56 55.41 74.00 | -18.59 PK Vertical
4960.31 | 39.15 | 44.20 9.04 31.60 -3.56 35.59 54.00 | -18.41 AV Vertical
4960.31 | 59.54 | 44.20 9.04 31.60 -3.56 55.98 74.00 | -18.02 PK Horizontal
4960.31 | 38.67 | 44.20 9.04 31.60 -3.56 35.11 54.00 | -18.89 AV Horizontal
5359.76 | 45.49 | 44.20 9.86 32.00 -2.34 43.15 74.00 | -30.85 PK Vertical
5359.76 | 38.06 | 44.20 9.86 32.00 -2.34 35.72 54.00 | -18.28 AV Vertical
5359.71 | 46.39 | 44.20 9.86 32.00 -2.34 44.05 74.00 | -29.95 PK Horizontal
5359.71 | 37.15 | 44.20 9.86 32.00 -2.34 34.81 54.00 | -19.19 AV Horizontal
7439.88 | 51.23 | 43.50 | 11.40 35.50 3.40 54.63 74.00 | -19.37 PK Vertical
7439.88 | 33.93 | 43.50 | 11.40 35.50 3.40 37.33 54.00 | -16.67 AV Vertical
7439.88 | 51.62 | 43.50 | 11.40 35.50 3.40 55.02 74.00 | -18.98 PK Horizontal
7439.88 | 33.56 | 43.50 | 11.40 35.50 3.40 36.96 54.00 | -17.04 AV Horizontal
9919.83 | 41.15 | 43.60 | 14.30 39.50 10.20 51.35 74.00 | -22.65 PK Vertical
9919.83 | 30.59 | 43.60 | 14.30 39.50 10.20 40.79 54.00 | -13.21 AV Vertical
9920.18 | 41.01 | 43.60 | 14.30 39.50 10.20 51.21 74.00 | -22.79 PK Horizontal
9920.18 | 30.40 | 43.60 | 14.30 39.50 10.20 40.60 54.00 | -13.40 AV Horizontal
13299.39 | 40.46 | 42.70 | 18.00 37.10 12.40 52.86 74.00 | -21.14 PK Vertical
13299.39 | 28.54 | 42.70 | 18.00 37.10 12.40 40.94 54.00 | -13.06 AV Vertical
13299.26 | 39.83 | 42.70 | 18.00 37.10 12.40 52.23 74.00 | -21.77 PK Horizontal
13299.26 | 29.27 | 42.70 | 18.00 37.10 12.40 41.67 54.00 | -12.33 AV Horizontal
17997.88 | 30.58 | 42.70 | 19.40 46.50 23.20 53.78 74.00 | -20.22 PK Vertical
17997.88 | 19.57 | 42.70 | 19.40 46.50 23.20 42.77 54.00 | -11.23 AV Vertical
17997.67 | 29.91 | 42.70 | 19.40 46.50 23.20 53.11 74.00 | -20.89 PK Horizontal
17997.67 | 18.44 | 42.70 | 19.40 46.50 23.20 41.64 54.00 | -12.36 AV Horizontal

Note:
1)  Scan with GFSK, n/4-DQPSK,8DPSK,the worst case is GFSK Mode

2) Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Emission Level = Reading + Factor
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Report No.: PTCDQ03170252101E-FCO01

Band edge
Frequency Meter Reading Factor Emission Level Limits Margin Detector

Comment

(MHz) (dBpv) (dB) (dBpv/m) (dBpVv/m) (dB) Type
GFSK
2399.9 68.75 -12.99 55.76 74 -18.24 PK Vertical
2399.9 54.33 -12.99 41.34 54 -12.66 AV Vertical
2399.9 69.20 -12.99 56.21 74 -17.79 PK Horizontal
2399.9 52.94 -12.99 39.95 54 -14.05 AV Horizontal
2483.6 70.23 -12.78 57.45 74 -16.55 PK Vertical
2483.6 53.23 -12.78 40.45 54 -13.55 AV Vertical
2483.6 70.23 -12.78 57.45 74 -16.55 PK Horizontal
2483.6 53.16 -12.78 40.38 54 -13.62 AV Horizontal
n/4-DQPSK
2399.9 70.39 -12.99 57.4 74 -16.6 PK Vertical
2399.9 53.37 -12.99 40.38 54 -13.62 AV Vertical
2399.9 69.40 -12.99 56.41 74 -17.59 PK Horizontal
2399.9 54.12 -12.99 41.13 54 -12.87 AV Horizontal
2483.6 70.74 -12.78 57.96 74 -16.04 PK Vertical
2483.6 55.25 -12.78 42.47 54 -11.53 AV Vertical
2483.6 69.98 -12.78 57.2 74 -16.8 PK Horizontal
2483.6 53.71 -12.78 40.93 54 -13.07 AV Horizontal
8DPSK

2399.9 70.60 -12.99 57.61 74 -16.39 PK Vertical
2399.9 54.54 -12.99 41.55 54 -12.45 AV Vertical
2399.9 69.71 -12.99 56.72 74 -17.28 PK Horizontal
2399.9 55.11 -12.99 42.12 54 -11.88 AV Horizontal
2483.6 70.08 -12.78 57.3 74 -16.7 PK Vertical
2483.6 54.05 -12.78 41.27 54 -12.73 AV Vertical
2483.6 70.37 -12.78 57.59 74 -16.41 PK Horizontal
2483.6 53.73 -12.78 40.95 54 -13.05 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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Report No.: PTCDQ03170252101E-FCO01

Hopping
Frequency Meter Reading Factor Emission Level Limits Margin Detector

Comment

(MHz) (dBuV) (dB) (dBuV/m) (dBuVv/m) (dB) Type
GFSK
2390.0 68.31 -12.99 55.32 74 -18.68 PK Vertical
2390.0 54.10 -12.99 41.11 54 -12.89 AV Vertical
2390.0 67.56 -12.99 54.57 74 -19.43 PK Horizontal
2390.0 52.94 -12.99 39.95 54 -14.05 AV Horizontal
2483.5 66.41 -12.78 53.63 74 -20.37 PK Vertical
2483.5 54.43 -12.78 41.65 54 -12.35 AV Vertical
2483.5 66.94 -12.78 54.16 74 -19.84 PK Horizontal
2483.5 54.23 -12.78 41.45 54 -12.55 AV Horizontal
n/4-DQPSK
2390.0 68.07 -12.99 55.08 74 -18.92 PK Vertical
2390.0 55.32 -12.99 42.33 54 -11.67 AV Vertical
2390.0 67.13 -12.99 54.14 74 -19.86 PK Horizontal
2390.0 52.92 -12.99 39.93 54 -14.07 AV Horizontal
2483.5 67.16 -12.78 54.38 74 -19.62 PK Vertical
2483.5 53.25 -12.78 40.47 54 -13.53 AV Vertical
2483.5 68.35 -12.78 55.57 74 -18.43 PK Horizontal
2483.5 53.97 -12.78 41.19 54 -12.81 AV Horizontal
8DPSK

2390.0 68.23 -12.99 55.24 74 -18.76 PK Vertical
2390.0 54.12 -12.99 41.13 54 -12.87 AV Vertical
2390.0 67.02 -12.99 54.03 74 -19.97 PK Horizontal
2390.0 53.99 -12.99 41 54 -13 AV Horizontal
2483.5 68.41 -12.78 55.63 74 -18.37 PK Vertical
2483.5 54.30 -12.78 41.52 54 -12.48 AV Vertical
2483.5 66.96 -12.78 54.18 74 -19.82 PK Horizontal
2483.5 53.97 -12.78 41.19 54 -12.81 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

[ Conducted Spurious Emission
Test Requirement :

Report No.: PTCDQ03170252101E-FCO01

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
Test Limit

ANSI C63.10:2013,DA 00-705
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
Remark

7.1 Test Procedure

Transmitting & Hopping
The worst case was recorded.

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

7.2 Test Result

Test Mode :

GFSK(1Mbps)-00/39/78 CH

GFSK Low CH
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PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01

= Agilent RL

Mkrl 2.402 GHz
#Atten 30 dB 2.482 dBm

Trace Type X Axis Amplitude
(1) Freq 2.402 GHz 2.482 dBm
(1) Freq 24.526 GHz -48.46 dBm

GFSK Middle CH
- Agilent RL
Mkrl 2.443 GHz
#Atten 30 dB 0.353 dBm

Amplitude
0.353 dBm
-40.66 dBm
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PRECISE TESTING

- Agilent

Trace
(1
Q)]

GFSK High CH

#Atten 30 dB

#VBW 300 kHz
Type X Axis
Freq 2.480 GHz
Freq 24.675 GHz

Report No.: PTCDQ03170252101E-FCO1

Mkrl 2.480 GHz
2.21dBm

Stop 25 GHz

Amplitude
2.21dBm
-45.71 dBm
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PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01

For Band edge

00 CH

= Agilent RL
Mkr2 2.40181 GHz
#Atten 30 dB 3.05dBm

Trace Type X Axis Amplitude
(1) Freq 2.39961 GHz -46.53 dBm
(1) Freq 2.40181 GHz 3.05dBm

Mkr2 2.483500 GHz
-46.15 dBm

#VBW 300 kHz

Marker Trace Type X Axis Amplitude
1 (1) Freq 2.479815 GHz 2.765 dBm

2 (1) Freq 2.483500 GHz -46.15 dBm

For Hopping Band edge

00 CH
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PRECISE TESTING

Report No.: PTCDQ03170252101E-FCO01

: | hug TMMI.M [ r Maricer
PR Fam g 1T Frws Fam Avg|Held> 10N00 D e
Flior  Ater: 0 40 SelectMarker
Mkr1 2.401 8268 GHZ 1
Offset 5 dB N N
10 deidy Ref 20,00 3,068 dBm
Lag
‘ . Normall
Deltal
. . e
Fixed:
231000 GHz Stop 240800 GHz
ﬁl;:m1muu EVBW 300 kHz Sweep 040 ms (1001 pts) onl
[ f 2801 ik GHz 3060 dBm
2 N T Z.400 000 GHz 58 53T dBm
I N f 2300 000 GHz &8 88T dBm
11 Properties®
&
T
L]
]
ﬁ 102
12
s STaPs
78 CH
L AL NORLRLT
Hug Typa: Leg-Pur TRAC] . Marigs
PHIE Fam g 17 Fres Rem Ay glHele= 1201103 I:':n P
Flailow Ao 30 40 : Select Marker
Ref CEE st 05 B MEri 2.479 840 GHz q
10 deid e Ref 20,00 dBm 3.092 dBm
Log
¢ Normalf
Deltay
) Fixed:
ZATH00 GHz Stop 2.50000 GHz
ﬁlur:mmu-n #FYEW 300 kHz Sweep .33 ms (1001 pts) ol
N f 2.4TH B0 GHz JoE2 dBm
i M T 2483500 GHz 45311 dBm
3 H f 2807 288 GHz £8 803 dBm
1‘! Properties»
6
7
8
8
:2 10f2
12
e STAPLE
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PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01
Test Mode : /4-DQPSK(2Mbps) —00/39/78 CH
00 CH
= Agilent RL

Mkrl 2.402 GHz
#Atten 30 dB 1.816 dBm

Amplitude
1.816 dBm
-45.55 dBm

Mkrl 2.443 GHz
1.952 dBm

Stop 25 GHz

#VBW 300 kHz
Marker Trace Type X Axis Amplitude
1 (1) Freq 2.443 GHz 1.952 dBm
2 (1) Freq 24.775 GHz -40.75 dBm
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PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01

- Agilent L
Mkrl 2.480 GHz
#Atten 30 dB 0.681 dBm

Type X Axis Amplitude
Freq 2.480 GHz 0.681 dBm
Freq 24.950 GHz -47.09 dBm
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PRECISE TESTING

For Band edge

= Agilent

Trace
(@]
Q)]

- Agilent

Marker Trace
1 (@]
2 (1)

For Hopping Band edge

Type
Freq
Freq

Type
Freq
Freq

00 CH

#Atten 30 dB

X Axis
2.39993 GHz
2.40181 GHz

#VBW 300 kHz
X Axis

2.479815 GHz

2.483555 GHz

00 CH

Report No.: PTCDQ03170252101E-FCO1

RL

Mkr2 2.40181 GHz
2.223 dBm

Amplitude
-46.46 dBm
2.223 dBm

RL

Mkr2 2.483555 GHz
-45.76 dBm

Amplitude
1.901 dBm
-45.76 dBm
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PRECISE TESTING

Report No.: PTCDQ03170252101E-FC01

Agilent Spectrum Analyzer - Swept SA
RF S0&  AC

SEMSEINT| ALIGN AT 03:09:35 PM Jun 25, 2016

L
Marker 1 2.405844000000 GHz

Avg Type: Log-Pwr TRACE 3456 Marker

PNO: E Trig: Free Run Avg|Hold:>100/100 TYPE [ okt
IFGain:flf:M(:) Atten: 30 dB perl SelectMarker’
Ref Offset 0.5 dB Mkr1 2.405 844 GHz 1
10 dBidiv _ Ref 20.00 dBm 2.194 dBm
fLog
10.0 A,
g ¥ Normal
00
417.51 dBm|
200
-30.0 Deltajl
-40.0
-50.0
BOLD ot B - - - - — Fixed
700
Start 2.31000 GHz Stop 2.40800 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.40 ms (1001 pts) o
[ [ x [ v __ ] FuNcTion _JFUNCT
f 2.405 844 GHz 2.194 dBm
f 2.400 000 GHz 56.535 dBm
f 2.390 000 GHz -60.143 dBm
Properties»
More
10f2
MSG STATUS
78 CH

Agilent Spectrum Analyzer - Swept SA

L RF S0 AC SENSEINT ALIGN AUTO 03:07:19 PM Jun 25, 2018 Mark
Marker 1 2.476840000000 GHz | Avg Type: Log-Pwr TRACE|| 2345 6 arker
PNO: Fast Trig: Free Run Avg|Held:>100/100 T
inl Atten: 30 dB e
IFGain:Low : Select Marker
Rof Offset05 dB Mkr1 2.476 840 GHz 1
10 dB/div _ Ref 20.00 dBm 1.889 dBm
JLog
100 —'
G Normal
0.0
-18.12 dBm|
200
0.0 Delta}l
400
-&0.0
600 R .
Fixed
700
Stop 2.50000 GHz

Start 247600 GHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 2.33 ms (1001 pts)

0
1 oo e
N f 2476 840 GHz 1389 dBm
2 N f 2.483500 GHz 58.736 dBm
3 N f 2.487 168 GHz 58246 dBm
g Properties®
6
7
3
9 More|
ﬁ 10f2
12
MSG [ STATUS
Test Mode : 8-DPSK(3Mbps)
00 CH
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PRECISE TESTING

- Agilent

#Atten 30 dB

#VBW 300 kHz
Type X Axis
Freq 2.402 GHz
Freq 24.925 GHz

#VBW 300 kHz
Marker Trace Type X Axis
1 (1) Freq 2.443 GHz
2 (1) Freq 24.825 GHz

Report No.: PTCDQ03170252101E-FCO1

RL

Mkrl 2.402 GHz
1.513dBm

Stop 25 GHz
2.587 s (8001 pts

Amplitude
1.513 dBm
-46.22 dBm

Mkrl 2.443 GHz
-2.404 dBm

Stop 25 GHz

Amplitude
-2.404 dBm
-47.4 dBm
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PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01

- Agilent RL
Mkrl 2.480 GHz
#Atten 30 dB 1.617 dBm

Type Amplitude
Freq 2.480 GHz 1.617 dBm
Freq 24.576 GHz -45.91 dBm
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PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01

For Band edge

00 CH

= Agilent RL
Mkr2 2.40181 GHz
#Atten 30 dB 1.118 dBm

Trace Type X Axis Amplitude
(1) Freq 2.39946 GHz -46.27 dBm
(1) Freq 2.40181 GHz 1.118 dBm

Mkr2 2.483500 GHz
-45.84 dBm

#VBW 300 kHz

Marker Trace Type X Axis Amplitude
1 (1) Freq 2.479870 GHz 1.831 dBm

2 (1) Freq 2.483500 GHz -45.84 dBm

For Hopping Band edge

00 CH
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PRECISE TESTING

Report No.: PTCDQ03170252101E-FC01

Agilent Spectrum Analyzer - Swept SA

L RF S0 AC SENSEINT ALIGN AUTO 03:33:00 PM Jun 25, 2018 Mark
Marker 1 2.402806000000 GHz | Avg Type: Log-Pwr TRecE[ 05 15 6 arker
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE Lﬂm
IFGain:Low Atten: 30 dB o SelectMarker’
Ref Dffset0.5 dB Mkr1 2.402 806 GHz 1
10 dBidiv _ Ref 20.00 dBm 2.207 dBm
fLog
10.0 1h
g 9 Normal
-10.0
{17.79 dBm|
=200
300 Delta}l
-40.0
-50.0
it =i R T N ) R Fixed
-70.0
Start 2.31000 GHz Stop 2.40800 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.40 ms (1001 pts) 0
[ [ x [ v ] FuNCTioN [ FUNCT
f 2.402 806 GHz 2.207 dBm
f 2.400 000 GHz 52,910 dBm
f 2.390 000 GHz 59,579 dBm
Properties»
More
10f2
MSG STATUS
78 CH

Agilent Spectrum Analyzer - Swept SA
I L RF S0q  AC

ALIGN AUTD

03:31:07 PM Jun 25, 2016

Marker 1 2.478832000000 GHz |

Avg Type: Log-Pwr

TRACEl Sice Marker

PNO: Fast Trig: Free Run Avg|Held:>100/100 T
IFGainiLow Atten: 30 dB oerl 1L Select Markef,
Rof Offset05 dB Mkr1 2.478 832 GHZ 1
10 dB/div _ Ref 20.00 dBm 2.037 dBm
JLog
100 A
. v Normal
0.0
-17.97 dBm|
200
0.0 Delta}l
400
-&0.0
[ o Fixed
700
Start 2.47600 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.33 ms (1001 pts) o
[ v [ FUNCTION ] FUNCTID
N f 2.478 832 GHz 2.037 dBm
2 N f 2.483 500 GHz 59.579 dBm
3 N f 2.486 760 GHz 59.466 dBm
g Properties»
6
7
8
9 More|
b 10f2
12
MSG [ STATUS
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PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01

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

8.2 Test Result

Modulation Test Channel Bandwidth(MHz)
GFSK Low 0.851
GFSK Middle 0.837
GFSK High 0.772

Pi/4 DQPSK Low 1.292
Pi/4 DQPSK Middle 1.293
Pi/4 DQPSK High 1.300
8DPSK Low 1.284
8DPSK Middle 1.282
8DPSK High 1.285
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PRECISE TESTING

GFSK Low Channel
- Agilent RL

Mkrl 2.401833 GHz
#Atten 30 dB 1.242 dBm

Center 2.402 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth OccBW % Pwr  99.00 %
836.0332 kHz xdB  -20.00 dB

Transmit Freq Error -12.761 kHz
x dB Bandwidth 851.199 kHz

GFSK Middle Channel
- Agilent RL
Mkrl 2.441010 GHz
#Atten 30 dB -0.193dBm

Center 2.441 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
836.9386 kHz xdB  -20.00 dB

Transmit Freq Error -7.386 kHz
x dB Bandwidth 836.640 kHz

Report No.: PTCDQ03170252101E-FCO1
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PRECISE TESTING

GFSK High Channel
% Agilent RL

Mkrl 2.480013 GHz
#Atten 30 dB -0.646 dBm

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
817.5809 kHz xdB  -20.00 dB

Transmit Freq Error 4.914 kHz
x dB Bandwidth 771.942 kHz

Pi/4ADQPSK Low Channel
% Agilent RL
Mkrl 2.401993 GHz
#Atten 30 dB -2.162 dBm

Center 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.1741 MHz xdB 200048

Transmit Freq Error -14.896 kHz
x dB Bandwidth 1.292 MHz

Report No.: PTCDQ03170252101E-FCO1
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Pi/4ADQPSK Middle Channel
% Agilent RL

Mkrl 2.440827 GHz
#Atten 30 dB -0.488 dBm

Center 2.441 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.1949 MHz xdB  -20.00 dB

Transmit Freq Error -14.630 kHz
x dB Bandwidth 1.293 MHz

Pi/4ADQPSK High Channel
% Agilent RL
Mkrl 2.480163 GHz
#Atten 30 dB -1.354 dBm

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.2067 MHz xdB 200048

Transmit Freq Error -11.897 kHz
x dB Bandwidth 1.300 MHz

Report No.: PTCDQ03170252101E-FCO1
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PRECISE TESTING Report No.: PTCDQ03170252101E-FCO01

8DPSK Low Channel
% Agilent RL
Mkrl 2.401833 GHz
#Atten 30 dB -1.067 dBm

I N N NN AV i VA ‘_--
--nmmm--mwm_-|
--mn------n--
RN A" I A I AN AN B "V

mm-------mu-m

Center 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.1323 MHz xdB  -20.00 dB

Transmit Freq Error -4.306 kHz
x dB Bandwidth 1.284 MHz

8DPSK Middle Channel
% Agilent RL
Mkrl 2.441007 GHz
#Atten 30 dB -0.945 dBm

Center 2.441 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.1280 MHz xdB 200048

Transmit Freq Error -6.765 kHz
x dB Bandwidth 1.282 MHz
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8DPSK High Channel
% Agilent RL
Mkrl 2.479833 GHz
#Atten 30 dB -1.285 dBm

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.1183 MHz xdB  -20.00 dB

Transmit Freq Error -6.813 kHz
x dB Bandwidth 1.285 MHz
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9 Maximum Peak Output Power

Test Requirement : FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013, DA 00-705
Test Limit : 1 W or 0.125W

if channel separation > 2/3 bandwidth provided the systems operate with an output power
no greater than 125 mW(20.97dBm)
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 =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 3.25 30
GFSK Middle 3.46 30
GFSK High 4.37 30

Pi/4 DQPSK Low 2.752 20.97
Pi/4 DQPSK Middle 2.770 20.97
Pi/4 DQPSK High 2.556 20.97
8DPSK Low 2.972 20.97
8DPSK Middle 3.021 20.97
8DPSK High 2.939 20.97
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10 Hopping Channel Separation

Test Requirement

Test Method

Test Limit

Test Mode

FCC CFRA47 Part 15 Section 15.247

ANSI C63.10:2013, DA 00-705

Report No.: PTCDQ03170252101E-FCO01

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.
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 (MHz) Result
GFSK Low 1.000 0.851 PASS
GFSK Middle 1.000 0.837 PASS
GFSK High 1.000 0.772 PASS

Pi/4 DQPSK Low 1.000 0.861 PASS
Pi/4 DQPSK Middle 1.000 0.862 PASS
Pi/4 DQPSK High 1,000 0.867 PASS
8DPSK Low 1.000 0.856 PASS
8DPSK Middle 1.000 0.855 PASS
8DPSK High 1.000 0.857 PASS

For GFSK: Ch. Separation Limits: >20dB bandwidth
For 1m/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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- Agilent

Center 2.402 GHz
#Res BW 30 kHz
Marker Trace

1 (1)
2 (™)

- Agilent

Type
Freq
Freq

Type
Freq

Report No.: PTCDQ03170252101E-FCO1

GFSK Low Channel

Mkr2 2.402835 GHz
#Atten 30 dB 1.431 dBm

#VBW 100 kHz

X Axis Amplitude
2.401830 GHz 1.424 dBm
2.402835 GHz 1.431 dBm

GFSK Middle Channel
RL

Mkr2 2.441835 GHz
#Atten 30 dB 1.408 dBm

#VBW 100 kHz

X Axis Amplitude
2.440830 GHz 1.422 dBm
2.441835 GHz 1.408 dBm
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GFSK High Channel
% Agilent RL

Mkr2 2.479835 GHz
#Atten 30 dB 1.311dBm

Center 2.479 GHz
#Res BW 30 kHz #VBW 100 kHz

Marker Trace Type X Axis Amplitude
1 1) Freq 2.478835 GHz 1.303 dBm
2 (1) Freq 2.479835 GHz 1.311 dBm

Pi/4ADQPSK Low Channel
- Agilent L
Mkr2 2.402835 GHz
#Atten 30 dB 0.537 dBm

Center 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz

Marker Trace Type X Axis Amplitude
1 (1) Freq 2.401835 GHz 0.574 dBm
2 (1) Freq 2.402835 GHz 0.537 dBm
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- Agilent

Center 2.442 GHz
#Res BW 30 kHz
Marker Trace

1 (1)
2 (1)

- Agilent

Center 2.479 GHz
#Res BW 30 kHz
Marker Trace

1 ™)
2 1)

Report No.: PTCDQ03170252101E-FCO1

Pi/4ADQPSK Middle Channel
R L
Mkr2 2.441835 GHz

#Atten 30 dB

#VBW 100 kHz

Type X Axis Amplitude
Freq 2.440835 GHz 0.496 dBm
Freq 2.441835 GHz 0.5dBm

RL

Mkr2 2.479835 GHz
0.324 dBm

#VBW 100 kHz

Type X Axis Amplitude
Freq 2.478835 GHz 0.333 dBm
Freq 2.479835 GHz 0.324 dBm
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8DPSK Low Channel
% Agilent RL

Mkr2 2.402835 GHz
#Atten 30 dB -0.804 dBm

Center 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz

Marker Trace Type X Axis Amplitude
1 (1) Freq 2.401830 GHz -0.767 dBm
2 (1) Freq 2.402835 GHz -0.804 dBm

8DPSK Middle Channel
% Agilent RL
Mkr2 2.441830 GHz
#Atten 30 dB -0.674 dBm

’fpeak ---I_'--!-,,---I
-0 -me_:.-ﬁnm‘u--

Center 2.442 GHz
#Res BW 30 kHz #VBW 100 kHz

Marker Trace Type X Axis Amplitude
1 (1) Freq 2.440830 GHz -0.67 dBm

2 (1) Freq 2.441830 GHz -0.674 dBm
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8DPSK High Channel
= Agilent RL

Mkr2 2.479830 GHz
#Atten 30 dB -0.836 dBm

Center 2.479 GHz
#Res BW 30 kHz #VBW 100 kHz

Marker Trace Type X Axis Amplitude
1 (1) Freq 2.478830 GHz -0.763 dBm
2 (1) Freq 2.479830 GHz -0.836 dBm
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11 Number of Hopping Frequency

Test Requirement FCC CFRA47 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 :2Z401.309MHz
Last Channel :2430.160MHz 3 s

e e ey

-20

(@Bm)

-30

-20

-50

60

2400 2410.0 2420.0 24300 24400 2450.0 2460.0 24700 2480 02463.500
(MHZ)
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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

Remark . The worst case(8DPSK,3DH5) was recorded

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.

Data Packet Frequency Pulse Duration Dwell Time Limits(s)
(ms) (s)
DH1 2441 MHz 0.370 0.118 0.4
DH3 2441 MHz 1.630 0.261 0.4
DH5 2441 MHz 2.880 0.307 0.4
CH39-DH1

=20

=30

(dBm)

-40

-50 lfl il b w
THET T
60

=10

-80

a 10 1.100
{ms)
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CH39-DH3
107 Linet us0ms
Line2 . 2.43ms - RMS
ol puise et -1 63ms
=10
20
=30
H
-]
.0
-50
-60
=70
-80
a 10 20 30 3200
ms)
CH39-DH5
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10T Linei -060ms
Line2 3 48ms - RME
Pulse VWit 2 55ms|

-0

<30

(dBmy

-40

501
-6i1
gl

-6

[ 1.0 20 30 4,000
ms)
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Report No.: PTCDQ03170252101E-FCO01

(dBm)

Line1 :0.43ms
Line2 .0.81ms

PLISR Wirtth 1 3Rms

Fﬁ'vmwwwww

10 1100

Data Packet Frequency Pulse(rlig)ratlon Dwe(lls;ﬂme Limits(s)
2DH1 2441 MHz 0.380 0.122 0.4
2DH3 2441 MHz 1.630 0.261 0.4
2DH5 2441 MHz 2.880 0.307 0.4

CH39-2DH1

- RMS
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CH39-2DH3

Lined :080ms
Line2 :2.43ms - RMS

ol Pulse it 1 Rams
=10
-6i1
gl

i 10 20 30 3200
(ms)

(dBm)

CH39-2DH5

Line1 :0.60ms
Line2:3.48ms

] Pulze \Width |2 88ms "’—V

=20

- RMS.

<30

-40

(dBm)

-50

-6i1
gl

-6

0 10 20 30 4000
(ms)
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Data Packet Frequency Pulse(rlgs)r ation Dwe(lls;ﬂme Limits(s)
3DH1 2441 MHz 0.380 0.122 0.4
3DH3 2441 MHz 1.640 0.262 0.4
3DH5 2441 MHz 2.880 0.307 0.4

CH39-3DH1

Line1 :0.43ms
Line2 :0.&1ms - RMS

od Pulse width 0 38ms:
-10

(dBmy

[ WWWW

] 10 1100

CH39-3DH3
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(dBmy

(dBmy

=20

=30

-40

501

B0

-0

-80

Report No.: PTCDQ03170252101E-FCO01

Linet .0.80ms
Line2 :2.43ms
Bulse Width 1 Gdms

ey

o

=20

=30

-40

501
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-70
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ms)

CH39-3DH5

30 3200

Linet :0.60ms
Line2 :3.48ms

Pulse Wickh 2 58ms, [“'“1,

[P

20
{ms)

30

4.000

- RME
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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 Ceramic Chip 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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s THE END REPORT*#6%
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