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2 Test Summary

Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Band edge 1223;2:; PASS

Conduct Emission 15.207 PASS

20dB Bandwidth 15.247(a)(1) PASS

MaximumPeak 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.: PTC802048160809E-FCO01

3 General Information

3.1 IDescription 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
P137L, P137LL, P137J, P126L, P178L, P179L

N/A

V4.0(With BLE+EDR)

For BT (EDR)

2402-2480MHz,79channels
For BLE
2402-2480MHz,40channels

Integrated Antenna

-0.61dBi

32.768kHz

GFSK, Pi/4ADQPSK, 8DPSK
Input: AC230/50MHz Output: DC 15V/3A
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PRECISE TESTING Report No.: PTC802048160809E-FCO01

3.2 Channel List

BT
Channel Fr?“q/llﬁezr;cy Channel Fre(ﬁﬂu:zn)cy Channel Fre(ﬁ/lu;;)cy Channel Fre(;\q/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 respectivelyby performing
full tests,the worst data were recorded and reported.

Test mode Low channel Middle channel High channel
Transmitting 2402MHz 2441MHz 2480MHz
Hopping 2402-2480MHz
Tests Carried Out Under FCC part 15.207& 15.209
Test Item Test Mode
Conduction Emission, 0.15MHz to 30MHz BT Communication
Radiated Emission, 30M-1GHz BT Communication
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3.4 Test Voltage

Report No.: PTC802048160809E-FCO01

Normal Test Voltage

Iltem

120V 60Hz

Conducted Emission & Radiated Emission

240V 60Hz

Conducted Emission & Radiated Emission

Remark: Only the worst case (120V 60Hz) was recorded in the report.

3.5 Configuration of System

Adapter

PC

EUT
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PRECISE TESTING

4 Equipment During Test

4.1 Equipments List

Report No.: PTC802048160809E-FCO01

RF Conducted Test
Kind of Manufactur ; Last Calibrated | Calibration
Item : Type No. Serial No. oo . :
Equipment er calibration until period
EMC Analyzer .
1 (9k~26.5GHz) Agilent E4407B |MY45109572(Aug.04, 2016|Aug.03, 2017 1 year
EXA Sianal MY50520207
2 9 Keysight N9010A |526B25MPB |Aug.04, 2016{Aug.03, 2017 1 year
Analyzer
W7X
3 EM' Test R&S ESCI 101155 |July 15, 2016|July 14, 2017| 1 year
eceiver
RadiatedEmissions
ltem K'T‘d ol Manufacturer| Type No. Serial No. .Last. Callbrgted Cal|br_at|on
Equipment calibration until period
1 | EMITest |RohdedSchw|  pqn 101417 |July 15, 2016|July 14, 2017| 1 year
Receiver arz
Trilog
2 Broadband SCHEV\C/:?(RZB 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
Horn SCHWARZB | BBHA9120 9120D-
4 Antenna ECK D 1246 July 15, 2016 {July 14, 2017 1 year
Conducted Emissions
Item K'.nd o Manufacturer| Type No. Serial No. L ast. Cahbrgted Cal|br'at|on
Equipment calibration until period
1 EMI 'I_'est R&S ESCI 101155  [July 15, 2016|July 14, 2017 1 year
Receiver
2 LISN SCH&QRZB NSLK 8128 | 8128-289 |July 15, 2016|July 14, 2017 1 year
3 Cable LARGE RF300 - July 15, 2016|July 14, 2017 1 year

Page 9 of 59
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4.2 Measurement Uncertainty

Report No.: PTC802048160809E-FCO01

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +2.2dB
Radio Frequency +1x10°6
Bandwidth +1.5x 108
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:
FrequencyRange:
Class/Severity:

Limit:

Detector:

5.1 E.U.T. Operation

Operating Environment:
Temperature:

Humidity:

Atmospheric Pressure:

EUT Operation:

5.2 EUT Setup

Report No.: PTC802048160809E-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 5SMHz & 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.

5.3 Measurement Description

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

Note:In the worst test mode with GFSK 2402MHz

5.4 Conducted Emission Test Result

Live line:
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PRECISE TESTING Report No.: PTC802048160809E-FCO01

Data: 24 File: E:\Test Data 843'\Conduction Data\L lidewei.EMG (26)

wnLevel (dBuV) Date: 2016-08-19

a0
80
70

FCC PART15B QP
60 |

FCC PART15B AV
50 |

40

30

I
20

i openane

rﬁf""ﬂﬂ-‘hﬁ'ww _#'“ﬁkf'ﬁl*‘ an"' ...r’\_r' H‘ M "li'ir_{-u,d--l-

10

A5 .2 5 1 2 5 10 20 30
Trace: 23 Frequency (MHz)
Cable AMMN Receiver Emission Owver
No. Freqg Loss  Factor Reading Lewvel Lirnit Lirnit Femark
hiHz dB db dBuy dBuy dBuy dB

1. 0.162 10,60 0.60 15.76 2b.96 5534 -28.38 Average
2 0.162 1060  0.60 26.10 37.30 6534 -28.04 QP

3 0.219 10.61 0.60 1210 23.31 hegs  -2957 Average
4. 0.219 10.61 0.60 c0.52 32.03 b2.68  -30.85 aF

5. 0.410 1064  0.60 1511 26.35 4764  -21.29 Average
b 0.410 1064 06D 23.39 34.63 5764 230 QP

7 3.779 1072 060 418 15.50 46.00  -30.50 Average
8 3.779 10,72 060 13.33 24.65 56.00 -31.35 QP

9. 13.768 1077 060 1113 22.50 5000 -2750  Awverage
10. 13.768 1077 060 16.78 3015 6000 -29.85 QF

1. 22.775 1079 060 18.06 29.45 5000 -2055 Awerage
12. 22,775 1079 D80 23.06 34.45 6000 -2555 QP

Note: Emission Level=Cable Loss+AMNFactor+Receiver Reading

Neutral line:
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PRECISE TESTING Report No.: PTC802048160809E-FCO01

Data: 26 File: E:\Test Data 843'Conduction Data\Llidewei.EM6 (26)

100 Level (dBuV) Date: 2016-08-19

a0
80

70

FCC PART15B QP
60 |

FCC PART15B AV
50 |

40

30

20

10 iy bl o J-H_.r"-.l"‘ i L i

15 .2 5 1 2 5 10 20 30
Trace: 25 Frequency (MHz)
Cable AMN Receiver Emission Cver
MNo. Freq Loss Factor Reading Lewvel Lirnit Limit Remark
rHz db dB dBuY dBuv dBuY dB

1. 0.154 1060 0.60 15.94 27.14 bh.78  -26.64 Average
2. 0154 10.60 0.60 2681 38.01 B5.78 2777 QF
3. 0.410 1064 06D 12.68 23.92 4764 2372 Average
4. 0.410 1064 060 21.75 32.99 5764  -2465 QP
5. 1.082 1068 060 265 1393 4600 -3207 Average
b. 1.082 1068 060 10.21 21.49 56.00  -3451 QP
7. 3.779 1072 060 510 16.42 46.00 -2958 Awverage
8. 3.779 1072 060 12.82 2414 5600 -31.86 aP
9. 13.989 1077 08B0 11.00 22.37 5000 -2763 Average
10. 13.989 1077 060 17.27 26.64 6000 -31.36 QP
11. 22.8496 10.79 06D 17565 28.94 ROOD -21.06 Ayerage

12. 22.696 1079 06D 22.60 3399 6000 -26.07 QP

Note: Emission Level=Cable Loss+AMNFactor+Receiver Reading
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PRECISE TESTING

6 Radiated Spurious Emissions

FCC CFRA47 Part 15 Section 15.209 & 15.247
ANSI C63.10:2013,DA 00-705

Test Requirement:

Test Method:

Test Result:
Measurement Distance:
Limit:

PASS

3m

Report No.: PTC802048160809E-FCO01

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(kHz)) + 40
1.705 ~ 30 30 30 100 * 30 20log®% + 40
30 ~ 88 100 3 100 20log(1%0)
88 ~ 216 150 3 150 20log(1%0)
216 ~ 960 200 3 200 20log(2%0)
Above 960 500 3 500 20log(500)
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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PRECISE TESTING Report No.: PTC802048160809E-FC01

6.2 Test Setup
The radiated emission tests were performed in the 3m Semi- Anechoic Chamber testsite

The test setup for emission measurement below 30MHz.

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

+

0.8mi Turn Table

System Analyzer Network

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

Semi-anechoic 3m Chamber

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

Turn Table

System Analyzer Network
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PRECISE TESTING

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°

Report No.: PTC802048160809E-FCO01

1.5m, Turn Table
| Absorbers
v AAAA
I —

6.3 Spectrum Analyzer Setup

Below 30MHz
SWEEP SPEEA....cciiiiieeiiiiiee e Auto
IF Bandwidth............ooeeiiiiiiiie 10kHz
Video Bandwidth ... 10kHz

Resolution Bandwidth ...........cccoovvvvviviennnnnn. 10kHz

30MHz ~ 1GHz

SWEEP SPEEU.......uvieieieeee i Auto
DEtECION ...ttt PK
Resolution Bandwidth ...........cccccoviiiiiiennnnenn. 100kHz
Video Bandwidth ..o 300kHz
Above 1GHz
SWEEP SPEEA.....coiuiiiieiiiiiee e Auto
DEtECION...cciiiiiiiiiieiiieieieeeeeeee e PK
Resolution Bandwidth ...........cccccooiiiiiiiiennnenn, 1MHz
Video Bandwidth ..........ccocoveieiiiiiiie, 3MHz
DElECION....cieiiieeieeeeeieeeeeieeeeeee e Ave.
Resolution Bandwidth ...........cccoooieiiiiiieennnee. 1MHz
Video Bandwidth ..o 10Hz

ombining
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PRECISE TESTING Report No.: PTC802048160809E-FCO01

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 tothe tenth harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower.

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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PRECISE TESTING Report No.: PTC802048160809E-FCO01

6.5 Summary of Test Results

Test Frequency: Below 30MHz

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

In the worst test mode with GFSK 2402MHz
Antenna Polarization: Horizontal

BULevel {dBuV/m) Date: 2016-08-19

72.0
64.0
56.0 FCCPART15B

48.0

40.0 |
32.0
24.0
16.0

8.0

=

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Receiver Preamp Emission Cher
Mo. Freg Loss  Factor Reading Factor Lewel Limnit Limit Femark,
MHz dB dBfm  dBuv dB dBuv/m dBuv/m dB

38.346 1.28 1358 33.77 30.06 18.57 40.00 -21.43 QaF
55.027 160 1190 34.84 3018 18.16 4000  -21.84 QF
145.351 248 1365 32.74 30562 18.35 4350 -2515 arF
202.810 279 1044 48.68 3063 .28 4380 -12.22 ar
585133 376 19.03 J0.92 n.m 22.70 4600 -23.30 opP
§39.162 407 22.00 26.63 313 23.77 dp.00  -22.23 aF

[mo Ry I R B e R

Note: Emission Level=Cable Loss+AMNFactor+Receiver Reading-Preamp Factor
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Antenna Polarization: Vertical

BULevel (dBuV/m) Date: 2016-08-19

72.0
64.0
56.0 FCCIPART15B

‘ |

48.0

40.0

32.0

24.0

16.0

8.0

30 50 100 200 500 1000
Frequency (MHz)

Cable AMNT Recewer Preamp Emission Chver
Mo. Freq Loss  Factor Feading Factor  Lewvel Lirnit Limit Remark,
Hz dB dB/m  dBu¥ db dBuv/m dBuv/m dbB

1 38.346 1.28 1358 46.24 30.06 3104 40.00 -8.96 QP

2 53.882 159 1198 45.23 3017 26863 4000 1137 QP
3. 138.387 244 1325 4b.49 3050 31.68 4350 -11.82 arF
4. 202100 278 1042 36.70 3063 19.27 4350 -2423 aP
5 304610 315 1330 32.60 3078 18.47 4600  -27.53 QF
b 475.499 366 1681 30.60 30.93 20.04 46.00  -25.96 apP

Note: Emission Level=Cable Loss+AMNFactor+Receiver Reading-Preamp Factor
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Test Frequency: 1GHz ~ 18GHz

Report No.: PTC802048160809E-FCO01

Frequency I;eceiy er Detector Corrected Corrgcted Limit Margin
eading Factor Amplitude
(MHz) (dBuVv) (PK/QP/Ave) (dB) (dBpV/m) (dBuV/m) (dB)
GFSK Low Channel
Harmonic& Spurious Emission
1200.58 56.36 PK -19.07 37.29 74 -36.71
1200.58 45.26 Ave -19.07 26.19 54 -27.81
4804.00 55.82 PK -1.06 54.76 74 -19.24
4804.00 43.11 Ave -1.06 42.05 54 -11.95
7206.00 54.74 PK 1.33 56.07 74 -17.93
7206.00 40.89 Ave 1.33 42.22 54 -11.78
Restricted bands Emission
2305.32 57.26 PK -13.14 4412 74 -29.88
2305.32 41.59 Ave -13.14 28.45 54 -25.55
2390.00 57.65 PK -13.08 44 .57 74 -29.43
2390.00 42.22 Ave -13.08 29.14 54 -24.86
249542 53.69 PK -13.01 40.68 74 -33.32
249542 43.68 Ave -13.01 30.67 54 -23.33
Remark:
1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
2.the dispaly data are worst case with horizontal direction
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Report No.: PTC802048160809E-FCO01

Frequency I;eceiy er Detector Corrected Corrgcted Limit Margin
eading Factor Amplitude
(MHz) (dBuVv) (PK/QP/Ave) (dB) (dBpV/m) (dBpV/m) (dB)
GFSK Middle Channel
Harmonic& Spurious Emission
1135.35 52.36 PK -19.42 32.94 74 -41.06
1135.35 41.11 Ave -19.42 21.69 54 -32.31
4882.00 55.49 PK -0.93 54.56 74 -19.44
4882.00 42.62 Ave -0.93 41.69 54 -12.31
7323.00 54.69 PK 1.67 56.36 74 -17.64
7323.00 41.85 Ave 1.67 43.52 54 -10.48
Restricted bands Emission
2310.56 54.11 PK -13.14 40.97 74 -33.03
2310.56 43.09 Ave -13.14 29.95 54 -24.05
2332.41 53.26 PK -13.11 40.15 74 -33.85
2332.41 40.52 Ave -13.11 27.41 54 -26.59
2488.12 55.69 PK -13.06 42.63 74 -31.37
2488.12 43.25 Ave -13.06 30.19 54 -23.81
Remark:
1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
2.the dispaly data are worst case with horizontal direction
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Report No.: PTC802048160809E-FCO01

Frequenc Receiver Detector Corrected Corrected Limit Marain
9 y Reading Factor Amplitude 9
(MHz) (dBuV) (PK/QP/Ave) (dB) (dBuV/m) (dBuV/m) (dB)
GFSK High Channel
Harmonic& Spurious Emission
1220.51 54.58 PK -18.89 35.69 74 -38.31
1220.51 42.47 Ave -18.89 23.58 54 -30.42
4960.00 54.11 PK -0.87 53.24 74 -20.76
4960.00 41.52 Ave -0.87 40.65 54 -13.35
7440.00 54.41 PK 1.84 56.25 74 -17.75
7440.00 41.22 Ave 1.84 43.06 54 -10.94
Restricted bands Emission
55.25 PK -13.18 42.07 74 -31.93
2331.61
43.05 Ave -13.18 29.87 54 -24.13
2331.61
49.67 PK -13.12 36.55 74 -37.45
2374.54
42.34 Ave -13.12 29.22 54 -24.78
2374.54
58.35 PK -13.09 45.26 74 -28.74
2483.50
42.28 Ave -13.09 29.19 54 -24.81
2483.50
Remark:
1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
2.the dispaly data are worst case with horizontal direction
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Report No.: PTC802048160809E-FCO01

Frequency Recei_v er Detector Corrected Corr(_acted Limit Margin
Reading Factor Amplitude
(MHz) (dBuv) (PK/QP/Ave) (dB) (dBpV/m) (dBuV/m) (dB)
8DPSK Low Channel
Harmonic& Spurious Emission
1170.42 55.68 PK -19.52 36.16 74 -37.84
1170.42 41.35 Ave -19.52 21.83 54 -32.17
4804.00 55.28 PK -1.06 54.22 74 -19.78
4804.00 41.97 Ave -1.06 40.91 54 -13.09
7206.00 54.67 PK 1.33 56 74 -18
7206.00 40.35 Ave 1.33 41.68 54 -12.32
Restricted bands Emission
2320.51 5417 PK -13.19 40.98 74 -33.02
2320.51 42.61 Ave -13.19 29.42 54 -24.58
2390.00 56.38 PK -13.14 43.24 74 -30.76
2390.00 42.51 Ave -13.14 29.37 54 -24.63
2494 .18 48.96 PK -13.07 35.89 74 -38.11
2494 .18 41.00 Ave -13.07 27.93 54 -26.07
Remark:
1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
2.the dispaly data are worst case with horizontal direction
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Report No.: PTC802048160809E-FCO01

Frequency Eecei_v er Detector Corrected Corr(_ected Limit Margin
eading Factor Amplitude
(MHz) (dBuv) (PK/QP/Ave) (dB) (dBpV/m) (dBuV/m) (dB)
8DPSK Middle Channel
Harmonic& Spurious Emission
1161.51 56.28 PK -19.5 36.78 74 -37.22
1161.51 43.87 Ave -19.5 24.37 54 -29.63
4882.00 55.11 PK -0.93 54.18 74 -19.82
4882.00 41.59 Ave -0.93 40.66 54 -13.34
7323.00 54.42 PK 1.67 56.09 74 -17.91
7323.00 42.04 Ave 1.67 43.71 54 -10.29
Restricted bands Emission
2320.11 55.11 PK -13.18 41.93 74 -32.07
2320.11 43.04 Ave -13.18 29.86 54 -24.14
2382.54 54.06 PK -13.13 40.93 74 -33.07
2382.54 42.98 Ave -13.13 29.85 54 -24.15
2490.25 50.11 PK -13.08 37.03 74 -36.97
2490.25 40.16 Ave -13.08 27.08 54 -26.92
Remark:
1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
2.the dispaly data are worst case with horizontal direction
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Report No.: PTC802048160809E-FCO01

Frequency I;eceiy er Detector Corrected Corrgcted Limit Margin
eading Factor Amplitude
(MHz) (dBuVv) (PK/QP/Ave) (dB) (dBpV/m) (dBpV/m) (dB)
8DPSK High Channel
Harmonic& Spurious Emission
1155.63 53.28 PK -19.5 33.78 74 -40.22
1155.63 42.05 Ave -19.5 22.55 54 -31.45
4960.00 54.77 PK -0.87 53.9 74 -20.1
4960.00 44 .52 Ave -0.87 43.65 54 -10.35
7440.00 53.56 PK 1.84 55.4 74 -18.6
7440.00 42.01 Ave 1.84 43.85 54 -10.15
Restricted bands Emission
2324.81 55.07 PK -13.18 41.89 74 -32.11
2324.81 41.33 Ave -13.18 28.15 54 -25.85
2381.52 53.32 PK -13.13 40.19 74 -33.81
2381.52 41.15 Ave -13.13 28.02 54 -25.98
2483.50 57.69 PK -13.08 4461 74 -29.39
2483.50 44.06 Ave -13.08 30.98 54 -23.02
Remark:
1.Corrected Factor=ANT Factor + Cable Loss — Amp Gain
2.the dispaly data are worst case with horizontal direction

Test Frequency: 18-25GHz

The measurements were more than 30 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

3: Only the worst data (GFSK/8DPSK modulation mode) were reported.
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Report No.: PTC802048160809E-FCO01

7 Conducted Spurious Emissions

Test Requirement
Test Method
Test Limit

Test Result

7.1 Test Procedure

FCC CFRA47 Part 15 Section 15.247
DA 00-705

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
Section 15.209(a) is not required. 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)).

PASS

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

spectrum;

2. Set the spect m analyzer:

RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold

7.2 Test Result

Remark: only the worst data(2402MHz) were reported.
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-30

-70

—80

GFSK(2402MHz)
RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
20 dBm SWT 6.4 s Unit dBm
¥1|rr1] d.44 dm
2.48194448 GHZ
V2| IT1] -52.58 den|
6.60663066 GHz
[
1MAX
I, I%MWWMMMM
start 30 MHz 2.497 GHz/ stop 25 GHz

IN1
1MA

Report No.: PTC802048160809E-FCO01
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1/ADQPSK(2402MHz)
RBW 100 kHz RF Att 30 dB
®Ref Lvl VBW 300 kHz
20 dBm SWT 6.4 s Unit dBm
2
¥1| 1] -1.48 dB
[ 2 ]
2.4813d193 GHZ
e VZ[ T =50.41 den|
4.933923339 GHZ
N
L
1 IN1
1MAX 1mMAa

-50

-70

Start 30 MHz 2.497 GHz/ Stop 25 GHz
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8DPSK(2402MHz)

RBW 100 kHz RF Att 30 dB

@Ref Lvl VBW 300 kHz
20 dBm SWT 6.4 s Unit dBm
20

¥i|rr11 d.48 dm =

2.4819¢339 GHz

B ST —50. 7z a5

4.93392819 GHz

[

¢ IN1
1MAX 1MA

-20

-30

-40

start 30 MHz 2.497 GHz/ Stop 25 GHz
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Report No.: PTC802048160809E-FCO01

8 Band Edge Measurement

TestRequirement

Test Method
Test Limit

Test Mode
Remark

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

thespectrum;

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)).

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)).

Transmitting & Hopping

The worst case was recorded.

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

Detector function = peak, Trace = max hold

8.2 Test Result

Modulation Mode Band edge Value Limit Result
Left 50.58 75.56 P

GFSK Hopping Rith 43.47 76.02 P::z

Pi/4 DQPSK |  Hopping Rl’_i:fr:t g:g? ;;:23 EZ:
Left 47.74 72.33 P

8DPSK Hopping Ri:ht 44 45 73.07 p::z

The limit is 20dB below the maximum peak level, please refer to the display line of the follow plot
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PRECISE TESTING Report No.: PTC802048160809E-FCO01

Hopping in GFSK Band edge-left side

@ *REW 100 kHz Marksr 1 [T1 ]
sy 300 kllz 1

Eef 112 dBEpv =are 30 4B "SWT 5 ms 2. 402240000 GEz

ZLAF0Z40p00 GHE [ = |

I

Ftart 2.37% GHz 3 MHzS Stop 2.40% GHz

Hopping in GFSK Band edge-right side

@ "RBW 100 kHz Marksr 1 [Tl ]
"YW 00 KNz 248,03

Eef 112 dBpv =are 30 dB “SWT S ms 2. 479060000 GHz

4307 ARy

l "E
ELTY
as
i | Nt osmng k e B i i e U
=

Start Z.470 GH

B

Stop £.00% GHz
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Hopping in Pi/4 DQPSK Band edge-left side

@ *REW 100 kEz Marksr 1 [T1 |
YR 300 klz 21,902 dBpVY
Eaf 112 ABpv sare A0 AR *SWT & ms 2402000000 GEE
= e

47.FF dBpW

PEGOPO0 GHz o

j I
[ F

Start 2.37% GEz 3 MHzS Stop £.40% GHz

Hopping in Pi/4 DQPSK Band edge-right side

@ "REW 100 kHz Marksr 1 [T1 ]
e 300 klz 2,00 dBpy

Eef 112 dABpv =are 30 4B “SWT S ms 2480100000 GH:

\_

Start 2.47% Gz 3 MEzS stop £.50% GEz
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Hopping in 8DPSK Band edge-left side

@ "REW 100 kHz Marksr 1 [T1 ]
VW 00

i kllz $2.33 dBpv

Eef 112 dBpv =are 30 4B “SWT S ma 2.402240000 GHE:

7.p4 dBpv

a2} 1ssaq0pon on: [l

[ -

IPUPREI PRI ST PP SRR RET NP I_a-nl-s.../J

Hopping in 8DPSK Band edge-right side

@ *REW 100 kHz Marksr 1 [T1 ]
"YW 00
af 2 dBpy o 1.1 3l "E5WT 5

) killz $3,.07 dBpv

a.ps dmpy

\_

Ftart 2.475 GHz J MHz~S Stop £.50% 4
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Singal in GFSK Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -56.42 dBm
Ref 10.50 dBm SWT 10ms 2.399890000 GHz
M1[1] -57.13 dBm|
1Pk 2.400000000 GHz
Max |2 4BM IS a0 dBm
-10 dBr|~n
20 dBm
| D2 -22.440 dBm
-30 dBT
-40 dB|||| ‘
-50 dBm ]
Ll Mi‘g Lh“
VT Re— - ol — el il et ,
-70 dBT
-80 dBm
‘ F1
L
Start 2.31 GHz Stop 2.412 GHz
Singal in GFSK Band edge-right side
Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -58.80 dBm
Ref 10.50 dBm SWT 5ms 2.490449000 GHz
M1[1] -60.14 dBm
1Pk 2.483500000 GHz
M 0 dBm
ax D1 -3.260 dBm H
-20 dBm T
D2 -23.260 dBm
-30 dBT /| \
-40 dB|||| u‘\
-50 dBm k\
M2
M1
uutn.AlD| w'%‘mauw‘r/ N, Lokl T e uY -wlr e — Jote]
-70 dBr|n
-80 dBm
| i
Start 2.47 GHz Stop 2.5 GHz
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Singal in PI/4ADQPSK Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M2[1] -55.89 dBm
Ref 10.50 dBm SWT 10ms 2.399890000 GHz
M1[1] -55.95 dBm
1Pk 2.400000000 GHz
M 0 dBm
ax D1 -3.470 dBm
-10 dBr|‘n
-20 dBm
D2 -23.470 dBm
-30 dBTﬁ
-40 dB|||| }J ]
-50 dBm
| Y
ARk el o ! sl ] i |
W | W T ST WA S PR AL T £ == Ll
-70 dBr|n
-80 dBm
‘ F1
[
Start 2.31 GHz Stop 2.412 GHz

Singal in PI/4ADQPSK Band edge-right side

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M2[1] -58.28 dBm
Ref 10.50 dBm SWT 5ms 2.486737000 GHz
M1[1] -60.81 dBm
1Pk 2.483500000 GHz
Max | 0 9Bm
ax D1 -3.510 dBm h
-10 dBT f l
-20 dBm —
D2 -23.510 dBm
-30 dBt|“n IJ
-40 dBm d

-50dB|||| r'J ﬂ»\
e AR A

wﬂﬂ«ﬂ'ﬁ 4 e FP
-70 dBTﬁ
-80 dBm
‘ F1
|
Start 2.47 GHz Stop 2.5 GHz
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Singal in 8DPSK Band edge-left side

Offs 0.50 dB RBW 100 kHz

Att 20dB VBW 300 kHz M2[1] -55.86 dBm
Ref 10.50 dBm SWT 10ms 2.399890000 GHz
M1[1] -56.03 dBm

2.400000000 GHz
D];|Zl)(( 0 dBm

D1 -3.820 dBm
-10 dBm

-20 dBm

D2 -23.820 dBm

-30 dBm

-40 dBm

-50 dB||||
wﬂmmalwmwmwm T EE s K
-80 dBr“n F|1|

Start 2.31 GHz Stop 2.412 GHz

Singal in 8DPSK Band edge-right side

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -58.38 dBm
Ref 10.50 dBm SWT 5ms 2.488413000 GHz

M1[1] -60.13 dBm|

1Pk 2.483500000 GHz
Max 0 dBm

D1 -4.510 dBm
-10 dBm I.un
|

-20 dBm

D2 -24.510

@

-30 dBm

-40 dBm

-50 dB|||| Jw

M2
M1
gL B M ..?\N'V‘J[ LIW\!}-}" Mot |IIY A._vl 4 3k | Pkl

-70 dBm

-80 dBm
‘ F1

[ m— —

E=d

Start 2.47 GHz Stop 2.5 GHz
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9 20 dB Bandwidth Measurement

TestRequirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013,DA 00-705
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 analyzer: RBW = 30kHz, VBW = 100kHz

9.2 Test Result

Modulation Test Channel Bandwidth(MHz)
GFSK Low 0.792
GFSK Middle 0.880
GFSK High 0.864

Pi/4 DQPSK Low 1.205

Pi/4 DQPSK Middle 1.220

Pi/4 DQPSK High 1.210
8DPSK Low 1.210
8DPSK Middle 1.210
8DPSK High 1.205
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GFSK Low Channel

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -22.20 dBm
Ref -5 dBm *att 10 dB SWT 2.5 ms 2.402028000 GHz
ndB (Th]  20f00 dB
e by COUOUUUPUT KEZ
Temp 1| [T1 ndp]
1 -42|14 dBm

F-20
% 2| a01620p00 GE=z
[\f"“\/ Temp 2| [T1 ndp]
| -0 AN —42) 43 ARm
j 2|-402412p00 GHz
a0 TA .f/\( il

| "\

3DEB
Wl
:YDXAW
F-80
50
--100
Center 2.402 GHz 200 kHz/ Span Z MHz
GFSK Middle Channel
® *RBW 30 kHz  Marker 1 [Tl ]
*VBW 100 kHz -23.57 dBm
Ref -5 dBm *Att 10 dB SWT 2.5 ms 2.441024000 GHz
nde [Th] 20f00 dB
Lo W O 000000p00 KHZ
Temp 1| [T1 ndp]
-43|56 dBm
-2
¥ 2l 440564p00 GHz
[\M\\ Temp 2| [T1 ndp]
s A, ) 0 dem

j 21.441444p00 GHz

e : /“/\J -
N
Py nY

/\/\,\n\/\/ \ Miz“

70 ‘1/,
=

--90

--100

Center 2.441 GHz 200 kEZ/ Span 2 MHZz
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GFSKHigh Channel

® *REW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -22.96 dBm
Ref -5 dBm *Att 10 dB SWT 2.5 ms 2.480032000 GHz
ndB [TR]  20}00 oB
Lo TW SEd[ 0U0000PUT EEZ
Tenmp 1| [Tl ndpB] =
N ., -42} 92 dBm

21, 479572p00 GHz

=0
== /—\‘m\f&\ Temp 2| [T1 ndf]
L =0 An —aol a9 dmm

J 2l.480436p00 GHz

--40 T Jr‘\/-u o

L AN
iy g

70

—-80

--90

- 100
Center 2.48 GEHz 200 kHz/ Span 2 MHEz
Pi/ADQPSK LowChannel
® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -24.85 dBm
Ref -5 dBm *Att 10 dB SWT 5 ms 2.402025000 GHz
nde [TR] 20f00 4B
L W T[ZUSU00PUT HMEZ
Temp 1| [T1 nap] 2 |
5 -45(01 dBm
1 2l 401418p00 GEz
K Temp 2 [T1 ndB]
- A —481 07 ARm

r\/\[‘[\,j\f \J’\IN\[\W\{\\ 2| 402620p00 GHz

i / \

oy '\»\.f,\‘f/ \f"\fﬂ‘\/\f\n -

L_s0

100

Center 2.402 GHz 250 kHz/ Span 2.5 MHz
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=
Wl

Ref -5 dBm

Report No.: PTC802048160809E-FCO01

Pi/ADQPSK Middle Channel

Marker 1 [T1 ]

-25.26 dBm
2.441025000 GHz

[TR] 20400 dB
1o T ZZ0000p00 FHE ]
Temp 1| [T1 ndp]
., -45|78 dBm
1 2. 440390p00 GHz
’\ Temp 2| [T1 ndk)
L -0 —a5l04 dmm
2[-441&10p00 GHz
a0
L so \
60

80

= 7 Dot

VAT

90

10

0

Center 2.441 GHz

Ref -5 dBm

Span 2.5 MHz

Pi/4ADQPSK High Channel

Marker 1 [T1 ]
-25.47
2.480025000

dBrn
GHz

i 2000

[T1 ndp]

2 IOooopon

-454 43

TH=

dBr

| =4

[T1 ndp]

. 479400p00

—aclan

GHz

dBEm

.480610p00

GHz

PS

3DB
Ac

100

Center 2.48 GHz

Span 2.

MHZ
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8DPSK Low Channel

® *REW 30 kHz  Marker 1 [T1 ]
*VBW 100 kHz -24.48 dBm
Ref -5 dBm *Att 10 dE SWT 5 ms 2.402025000 GHz
ndB [Tf]  20}00 oB
- BW I ZI0000p00 MEZ
Temp 1| [T1 ndp] [ A ]
—44|57 gBm
- 1 2| 401430p00 GAz
Temp 2| [T1 ndf]
L2 iy =44 ARm
dwf/ W\_\[\\/\ 2|.402640p00 cHz

e ape

Jia¥Walh W\U\M\ *

F-10
Center 2.402 GHz 250 kHz/ Span 2.5 MHz
8DPSK Middle Channel
® *RBW 30 kHz  Marker 1 [Tl ]
*VBW 100 kHz -25.58 dBm
Tef -5 dBm *Att 10 dB SWT 5 ms 2.441025000 GHz
nae [Th] 20f00 4B
-t W I ZI0TT0PUT HEZ
Temp 1| [T1 ndp)
-45|36 oBm
- 1 2| 4aa0425poo GHz
K Temp 2| [T1 ndp]
-3 —acl 06 dem
WJ W\\/\v’\ 2| 441635p00 caz
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e
)

mmf\’\/wj s ”

F-10

Center 2.441 GHz 250 kHz/ Span 2.5 MHz
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@

8DPSK High Channel

*RBW 30 kHz
*VBW 100 kHz

Marker 1 [T1 ]
-25.

55 dBm

Ref -5 dBm 10 aB SWT 5 ms 2.480025000 GHz
nde [TR]  2ofo0 4B
Lo BW L[ 205000p00 MEZ
Temp 1| [T1 nap)
L ., —45[70 dBm
1 2l-a79430po0 Gaz
I& Temp 2| [T1 ndp]
I =45l 05 Arm
,./\’lf‘l W\ 2).480635p00 cEz
a0 VS \/\-\\/\\
jl \“%2
-50 / \
60
W AV, VAN
N M IVARNAT)
--80
50
F-100
Center 2.48 GH:z 250 kHz/ Span 2.5 MHz

3DB

Report No.: PTC802048160809E-FCO01
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10 MaximumPeak Output Power

Test Requirement
Test Method
Test Limit

Test Mode

10.1Test Procedure

Report No.: PTC802048160809E-FCO01

FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013,DA 00-705

0.125W (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, provided the systems operate with an output power
no greater than 125 mW.)

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 = 3MHz. VBW =3MHz. Sweep = auto; Detector Function = Peak.

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

value.

10.2Test Result

Modulation Test Channel Output Power (dBm) Limit (dBm)
GFSK Low 1.37 20.97
GFSK Middle 2.25 20.97
GFSK High 2.10 20.97

Pi/4 DQPSK Low -0.92 20.97

Pi/4 DQPSK Middle 0.34 20.97

Pi/4 DQPSK High 0.14 20.97
8DPSK Low -0.25 20.97
8DPSK Middle 0.86 20.97
8DPSK High 0.67 20.97
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e

Report No.: PTC802048160809E-FCO01

GFSK Low Channel

Marker 2 [T1 ]
1.37 dBm

*RBW 3 MHz
*VBW 3 MHz

Ref 11 dBm *Att 40 dB "SWT 5 ms 2.402134640 GHz
10
2
v [ & ]
-0
| ——— R—
-1
TDF
Ps
-3
=
spe
Ae
-6
L 70
=
Center 2.402 GHz 396 kHz/ Span 3.96 MHz

GFSK Middle Channel

Marker 2 [T1 ]
2.25 dBm

*RBW 3 MHzZ
*VBW 3 MHz

Ref 11 dBm *Att 40 dB *SWT 5 ms 2.441008800 GHz
10
Lo =
| — —
-1
TDF
-2
Ps
F-2
F-4
3DB
Ac
-7
-6
Center 2.441 GHz 440 kHz/ Span 4.4 MHz
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GFSKHigh Channel

® *RBW 3 MHz Marker 2 [T1 ]
*VBW 3 MHz 2.10 dBm
Ref 11 dBm *Att 40 dB *SWT 5 ms 2.479922240 GHz
i
2
X = |
Lo S —
)
=3
L-10
TDF
L-z0
PS
-3
-4
3DB
- AC
-
-7
-5
Center 2.48 GHz 432 kHz/ Span 4.32 MHz
Pi/ADQPSK LowChannel
® *RBW 3 MHz Marker 2 [T1 ]
*VBW 3 MHz -0.92 dBm
Ref 11 dBm *Att 40 dB *SWT & ms 2.402265100 GHz
10
. 2 =
B ]
| 1
| — ‘_H_"_“—\“\_
haaxH| ,k(/dx_f |
TDF
20
ps
30
40
3DB
AC
5o
Lo
70
50
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Pi/ADQPSK Middle Channel
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8DPSK Low Channel
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8DPSK High Channel
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11 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

Regulation 15.247(a)(1) Frequency hopping systems shall have
hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater. Alternatively, frequency hopping systems operating in the
2400-2483.5MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of
the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 0.125W.

Hopping

11.1 Test Procedure

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

2. Set the spectrum analyzer: RBW = 30KHz. VBW = 100KHz , Span = 2.5MHz. 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.

11.2 Test Result

Modulation Test Channel Separation (MHz) Limit (MHz) Result
GFSK Low 1.005 0.528 PASS
GFSK Middle 1.005 0.587 PASS
GFSK High 1.000 0.576 PASS

Pi/4 DQPSK Low 1.005 0.803 PASS

Pi/4 DQPSK Middle 1.005 0.813 PASS

Pi/4 DQPSK High 1.005 0.807 PASS
8DPSK Low 1.005 0.807 PASS
8DPSK Middle 1.005 0.807 PASS
8DPSK High 1.005 0.803 PASS
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GFSK Low Channel
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GFSKHigh Channel
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Pi/ADQPSK Middle Channel
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8DPSK Low Channel

® *RBW 30 kHz Marker 1 [T1 ]
*YBW 100 kHz -24.76 dBm
Ref -5 dEm *Att 10 dB SWT 5 ms 2.402020000 GHz
Delta B [T1 ] I
-t Tf 7z a8

1.005000p00 MEZ

f\wn e ﬂ-\“’\\\
L\f\\\/‘v/\“'\’“ b W\«

3DB
AC
-5
-90
10
Center 2.4025 GHz 250 kHz/ Span 2.5 MHz
8DPSK Middle Channel
® *REW 30 kHz  Marker 1 [T1 ]
*VBW 100 kHz -25.74 dBm
Ref -5 cBm *Att 10 dB SWT 5 ms 2.441025000 GHz
Delta g [T1 ] I
- Of 7T =F
1. ooscoopoo vuz |EM
2 2
hanxn 1
B 7 ;\w\ WA IR
» I YaW: Vit W\
[/ \\,\ PS
T \ann
AC
-5
-
l-10
Center 2.4415 GHz 250 kHz/ Span 2.5 MHEz

Page 53 of 59



PRECISE TESTING

Ref -5 dBm

Report No

8DPSK High Channel

Marker 1 [T1
25.91 dBm
2.479025000 GHz

Delta p [TL ]

Ui 5T aF
1}.005000p00 MHZ

7o
VAL Ndad A

t

ELT
Ac

Center 2.4795

GHz

250 kHz/ Span 2.5 MHz

.. PTC802048160809E-FCO01

Page 54 of 59



PRECISE TESTING Report No.: PTC802048160809E-FCO01

12 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)

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 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;

12.2 Test Result

Channel Number Limit
79 =15
® *RBW 1 MHz
*VBW 1 MHz
Ref 0 dBm *ALt 20 dB fSWT 5 ms

é
|
|

|-

3pB
L-co0 Ac

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
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13 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 inthe 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

13.1 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. Centredon a hopping channel;

3. Set RBW = 1MHz and VBW = 1MHz.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).

13.2 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:MkrDeltaisonce pulse time. Only the worst data(DH5) were

show as follow.
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Modulation Data Packet |  Channel ﬁnﬁ:'(srﬁs) Dwell Time(s) | Limits(s)
Low 2.940 0.314 0.4
GFSK 3DH5 middle 2.940 0.314 0.4
High 2.940 0.314 0.4
Low 2.940 0.314 0.4
PI/4DQPSK 3DH5 e 2 940 0314 04
High 2.940 0.314 0.4
Low 2.940 0.314 0.4
8DPSK 3DH5 middle 2.940 0.314 0.4
High 2.940 0.314 0.4
8DPSK Low Channel
® T T e
» T N
2.940p00 ms g
Wy b
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8DPSK Middle Channel
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14 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 ainternal permanent antenna, it meet the requirement of this
section.

*x%%*THE END REPORT*** %
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