Report No.: PTC20051404901E-FCO01

For Radiated Test
Worst Test Modulation: GFSK

For Non-Hopping Mode:

Horizontal
110.0 dBuV/m
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Mode: TX2402
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuV/m  dBuV/m dB Detector cm degree  Comment
1 2376.884 56.42 -11.68 4474 7400 -29.26 peak
2 2400.000 7377 -1163 6214 7400 -11.86 peak
3 2400.000 6030 -11.63 48 67 5400 -533 AVG
4 * 2401816 10400 -1163 9237 7400 1837 peak
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Vertical:
110.0 dBu¥/m
Timit1: —_—
limit2: ——
100
L
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70
F
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50 X
1
40
30.0
2310.000 [MHz) 2402.000
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit  Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 2336.128 56.14 -10.82 4532 T74.00 -28.68 peak
2 2400.000 73.54 -1047 63.07 7400 -1093 peak
3 2400.000 60.25 -1047 4978 5400 -422 AVG
4 * 2401908 103.31 -1046 9285 7400 1885 peak
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Horizontal

110.0  dBu¥/m

Report No.: PTC20051404901E-FCO01

limat1: —_—
limit2- —
100
1
90
80
70
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% 3
2
40
30.0
2480.000 [MHz) 2500.000
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuVim  dBuVim dB cm degree  Comment
1 * 2480.140 10566 -11.45 94.21 7400 2021
2 2483.500 5449 -11.46 43.03 74.00 -30.97
3 2486.600 5740 -11.44 45 96 74.00 -28.04
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Vertical:
110.0  dBu¥Y/m
limit1: —_—
fimit2: —
100
30
80
0 \
60
50 \" 3
40
30,0
2480.000 (MHz) 2500.000
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuV/im  dBuV/m dB cm degree  Comment
1 * 2480020 10421 -10.02 9419 7400 2019
2 2483.500 5730 -10.01 4729 7400 -26.71
3 2495420 58.88 -9.95 4893 7400 -2507 peak

Page 42 of 76



Report No.: PTC20051404901E-FCO01

9 20 dB Bandwidth Measurement
Test Requirement . FCC CFRA47 Part 15 Section 15.247
Test Method . ANSI C63.10:2013

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

Test Mode: CHO0O0 / CH39 / CH78 (GFSK/(1Mbps)Mode)
20dB Down
Channel number Channel frequency (MHz) BW (kHz)
00 2402 964
39 2441 964
78 2480 960
F1o . - -
% - T L
~10 .-—J"N L\\U
1 Mo,
a8 \““k
—30 r\
_l___d/lv“-’\\q// \“'\\ ™ 3

Center 2.402 GHz 200 kHz/ Span 2 MHz
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0 Offpet 4.5 dB

Center 2.441 GHz 200 kHz/ Span 2 MHz

@ “REW 30 kHz
*VEW 100 KkHz
Ref Bm 30 dB SWT 2.5 ms
g
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Test Mode: CHOO0 / CH39 / CH78 (M/4-DQPSK /(2Mbps)Mode)
20dB Down
Channel number Channel frequency (MHz) BW(kHz)
00 2402 1356
39 2441 1464
78 2480 1356
& el
% - |
vy -
i nj/\f\rfv‘f M\(‘"m\f\
Wuﬂwwﬂf U\j‘\w\f‘dm"\f -
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20 Offpe
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Test Mode:

Report No.: PTC20051404901E-FCO01

CHO0 / CH39 / CH78 (8DPSK(3Mbps)Mode)

20dB Down
Channel number Channel frequency (MHz) BW(kHz)
00 2402 1284
39 2441 1302
78 2480 1302
| o = 12m 5
J ww\f
) o
Nw"’\"\/“uN M UM,
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® *RBW 30 kHz Dalta 1 [Tl
*VBW 100 kHz
Ref “Att 30 dB SWT 5 ms

” |
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10 Maximum Peak Output Power

Test Requirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit

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

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

10.1Test 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 = 3MHz. VBW =10MHz. 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

GFSK(1Mbps)
Conducted Outout Peak Conducted Output Pass/Fail
Test Frequency Power P Peak Power LIMIT
Channel
(MHz) (dBm) (W) (W)
CHO00 2402 3.82 0.00241 1 Pass
CH39 2441 4.01 0.00252 1 Pass
CH78 2480 3.58 0.00228 1 Pass
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Ref 20 dBm *Att 30 dB SWT 2.5

20 Offpet 4.5 dB

F—20

—60

480 kHz/ Span 4.8 MHz

20 Offfet 4.5 dB

-—60

Centar 2.441 GH=z 480 kHz/ Span 4.8 MHz
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LA ]
g e i e S ,
e ||wv"
m/4QPSK(2Mbps)
Conducted Output Peak Conducted Output Pass/Fail
Test Frequency Power P Peak Power LIMIT
Channel
(MHz) (dBm) (W) (W)
CHO00 2402 4.89 0.00308 0.125 Pass
CH39 2441 5.29 0.00338 0.125 Pass
CH78 2480 5.08 0.00322 0.125 Pass
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@ *REW 3 MHz
*VBW 10 MHz

Ref 20 dBm *ATL 30 dB SWT 2.5 ms

-0

L0
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Center 2.402 GHz 6B0 kHz/ Span 6.8 MHz
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Center 2.441 GHz T30 kHz/ Span 7.3 MHz
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o 2]
2 e O i
= e
8DPSK(3Mbps)
Conducted Output Peak Conducted Output Pass/Fail
Test Frequency Power P Peak Power LIMIT
Channel
(MHz) (dBm) (W) (W)
CHO00 2402 4.95 0.00313 0.125 Pass
CH39 2441 5.50 0.00355 0.125 Pass
CH78 2480 5.29 0.00338 0.125 Pass
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® “REW 3 MHz Marker 1 T1
*VEW 10 MHz .29 dBm

Ref 20 dBm *Att 30 AaB SWT 2.5 ms

0 Offpet 4.5 dr

L0

Center 2.48 GHz 650 kHz/ Span 6.5 MH=z
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11 Hopping Channel Separation

Test Requirement . FCC CFR47 Part 15 Section 15.247
Test Method . ANSI C63.10:2013
Test Limit . Regulation 15.247(a)(1) Frequency hopping systems shall have

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

Test Mode : Hopping

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 = 30KHz. VBW =100KHz, Span = 2.0MHz. Sweep = auto; Detector
Function = Peak. Trace = Max hold.

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

Report No.: PTC20051404901E-FCO01

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

Channel Separation Read Separation Limit
Channel number
requency (MHz) | Value (idz) 2/3 20dB Down BW(kHz)
00 2402 964 >647
39 2441 996 >642
78 2480 1004 >640
® . .
Lo ]
E Lo .—‘/J\‘V np N
M ]
|/ \v J““ e’ 1
! N _
Y ’ "

Page 57 of 76




Report No.: PTC20051404901E-FCO01

A

Page 58 of 76



Report No.: PTC20051404901E-FCO01

Test Mode: CHOO0 / CH39 / CH78 (T1/4-DQPSK(2Mbps) Mode)
Channel frequenc Separation Read Separation Limit
Channel number (MH ()1 y \3 lue (kHz)
z alue (kHz 2/3 20dB Down BW(kHz)
00 2402 1000 >904
39 2441 996 >916
78 2480 1004 >904

20 Offpet 4. dB

Center 2.4025 GHz 200 kHz/ Span 2 MHz
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Test Mode: CHO00 / CH39 / CH78 (8DPSK(3Mbps)Mode)
Channel frequency Separation Read Separation Limit
Channel number
(MHz) Value (kHz) 2/3 20dB Down BW (kHz)
00 2402 1000 >856
39 2441 1000 >868
78 2480 1008 >868
® s o
% EE el
WJ\“ Wwvf\«\ i N"} WJ\W A

200 kH=z/
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12 Number of Hopping Frequency

Test Requirement . FCC CFR47 Part 15 Section 15.247

Test Method :  ANSI C63.10:2013

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

Test Mode . Hopping(GFSK)

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 = 100KHz. VBW = 300KHz. 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

79 215

® *REW 100 kHz :1ta
“VBW 300 kHz =0.85 dB

pef 20 dBm At 30 dB SWT 10 ms

20 OLfpet 4. B

adliliyny

_—

d=r
= —)
=

Start 2.4 GHz B.35 MHz/ Stop 2,4835 CHz
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13 Dwell Time

Test Requirement

Test Method
Test Limit

Test Mode

Report No.: PTC20051404901E-FCO01

FCC CFRA47 Part 15 Section 15.247

ANSI C63.10:2013

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.

The worst case(11/4-DQPSK) 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. 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).

13.2 Test Result

Test Mode: m/4-DQPSK(2Mbps) —2DH1/2DH3/2DH5
Length of
Mode CH transmissions Result Limit (msec)
i (msec)
time(msec)
Low 0.400 128.00 400
T/4- Middle 1.662 265.92 400
DQPSK High 2.930 312,543 400
Note: Dwell Time= Pulse Time (ms)*1600/6/79*31.6
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@ RBW 1 Miz
*VBW 3 MH=z
Ref 20 dBn 30 dB SWT 5 ms
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14 Antenna Requirement

14.1 Antenna Requirement

For intentional device, according to FCC 47 CFR Section 15.203, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. And according to FCC 47 CFR
Section 15.247 (b), if transmitting antennas of directional gain greater than 6dBi are
used, the power shall be reduced by the amount in dB that the directional gain of the

antenna exceeds 6dBi.

14.2 Result

The EUT’S antenna, permanent attached antenna, is Internal Antenna. The antenna’s
gain is 2dBi and meets the requirement.
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15 TEST PHOTOS

Conducted Emissions

Radiated Spurious Emissions
Test Frequency From 30MHz-1000MHz
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Test frequency Above 1GHz
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16 EUT PHOTOS
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ANTENNA
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*THE END REPORT*****
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