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Fig.82. Radiated emission: 8DPSK, Channel 0, 30 MHz - 1 GHz
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Fig.83. Radiated emission: 8DPSK, Channel 0, 1 GHz - 3 GHz
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Fig.84. Radiated emission: 8DPSK, Channel 0, 3 GHz - 18 GHz
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Fig.85. Radiated emission: 8DPSK, Channel 39, 30 MHz - 1 GHz
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Fig.86. Radiated emission: 8DPSK, Channel 39, 1 GHz - 3 GHz
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Fig.87. Radiated emission: 8DPSK, Channel 39, 3 GHz - 18 GHz

45T

401

35T

30

251

Level in dBfili/m

207

150

101

Normal RE_30M-1GHz_10m

FCCPARTT5 [Subpart CTQP110m

,—/

5
30M

+—t t t t t t —+— 1
80 100M 200 300 400 500 800 1G

Frequency in Hz

Fig.88. Radiated emission: 8DPSK, Channel 78, 30 MHz - 1 GHz
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Fig.89. Radiated emission: 8DPSK, Channel 78, 1 GHz - 3 GHz
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Fig.90. Radiated emission: 8DPSK, Channel 78, 3 GHz - 18 GHz
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A.6. Time of Occupancy (Dwell Time)
Measurement Limit:

Standard Limit (ms)

FCC 47 CFR Part 15.247(a) (1)(iii) < 400

The measurement is made according to ANSI C63.10

According to Part 15.247(a) (1)(iii),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. So the dwell time results below are calculated by the width per pulse (Fig.85
€.9.)X0.4s X79.

Measurement Result:

For GFSK
Channel Packet Dwell Time (ms) Conclusion
Fig.85
DH1 - 108.51 P
Fig.86
Fig.87
39 DH3 : 177.06 P
Fig.88
Fig.89
DH5 . 162.29 P
Fig.90
For /4 DQPSK
Channel Packet Dwell Time (ms) Conclusion
Fig.91
DH1 - 107.38 P
Fig.92
Fig.93
39 DH3 - 189.14 P
Fig.94
Fig.95
DH5 - 179.68 P
Fig.96
For 8DPSK
Channel Packet Dwell Time (ms) Conclusion
Fig.97
DH1 . 103.19 P
Fig.98
Fig.99
39 DH3 : 185.85 P
Fig.100
Fig.101
DH5 - 194.53 P
Fig.102

Conclusion: PASS
Test graphs as below:
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Fig.94. Time of occupancy (Dwell Time): Channel 39, Packet DH1
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Fig.96. Time of occupancy (Dwell Time): Channel 39, Packet DH3
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Fig.97. Number of Transmissions Measurement:Channel 39,Packet DH3
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Fig.98. Time of occupancy (Dwell Time): Channel 39, Packet DH5

-16.45 dBm

31.599800 s

Marker 1 [T1 ]

RBW 1 MHz
*VBW 1 MHz

“Att 5 dB SWT 31.6 s

Ref 10.6 dBm

3.16 s/

Center 2.441 GHz

Date: 25.NOV.2013 11:39:13

Fig.99. Number of Transmissions Measurement:Channel 39,Packet DH5
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Fig.100. Time of occupancy (Dwell Time): Channel 39, Packet 2-DH1
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Fig.101. Number of Transmissions Measurement:Channel 39,Packet 2-DH1
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Fig.103. Number of Transmissions Measurement:Channel 39,Packet 2-DH3
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Fig.104. Time of occupancy (Dwell Time): Channel 39, Packet 2-DH5
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Fig.105. Number of Transmissions Measurement:Channel 39,Packet 2-DH5
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Fig.106. Time of occupancy (Dwell Time): Channel 39, Packet 3-DH1
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Fig.107. Number of Transmissions Measurement:Channel 39,Packet 3-DH1
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Fig.108. Time of occupancy (Dwell Time): Channel 39, Packet 3-DH3
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Fig.109. Number of Transmissions Measurement:Channel 39,Packet 3-DH3
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Fig.111. Number of Transmissions Measurement:Channel 39,Packet 3-DH5
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A.7. 20dB Bandwidth

Measurement Limit:

Standard

Limit

FCC 47 CFR Part 15.247(a)(1)

NA *

The measurement is made according to ANSI C63.10

* Comment: This test case is not required according to the latest FCC 47 CFR Part 15.247. But

the test results are necessary for “carrier frequency separation” test case, in Annex A.8.

Measurement Results:
For GFSK

Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.103 870.19 NA
39 Fig.104 870.19 NA
78 Fig.105 870.19 NA
Form/4 DQPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.106 1274.04 NA
39 Fig.107 1259.62 NA
78 Fig.108 1274.04 NA
For 8DPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.109 1288.46 NA
39 Fig.110 1211.54 NA
78 Fig.111 1269.23 NA
Conclusion: NA
Test graphs as below:
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Fig.112. 20dB Bandwidth: GFSK, Channel 0
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Fig.113. 20dB Bandwidth: GFSK, Channel 39
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Fig.114. 20dB Bandwidth: GFSK, Channel 78
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Fig.115. 20dB Bandwidth: /4 DQPSK, Channel 0
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Fig.116. 20dB Bandwidth: /4 DQPSK, Channel 39
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Fig.117. 20dB Bandwidth: /4 DQPSK, Channel 78
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Fig.119. 20dB Bandwidth: 8DPSK, Channel 39
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T2 2.480629192 GHz| 1p,
TDF
L 26 /] 4
30 \

A

=50

sl

W’

\w

[~-60

=70

~-80

Center 2.48 GHz

Date: 25.NOV.2013 12:21:16

300 kHz/
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Fig.120. 20dB Bandwidth: 8DPSK, Channel 78

3DB
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A.8. Carrier Frequency Separation
Measurement Limit:

Standard Limit(kHz)

FCC 47 CFR Part 15.247(a)(1) over 25 kHz or (2/3) * 20dB bandwidth

The measurement is made according to ANSI C63.10
* Comment: This limit should be over 25 kHz or (2/3) * 20dB bandwidth, whichever is greater.
Measurement Result:

For GFSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.112 | 1134.62 P
For /4 DQPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.113 | 971.15 P
For 8DPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.114 ‘ 1134.62 P

Conclusion: PASS
Test graphs as below:

® “RBW 300 KHz Delta 2 [T1 ]
“VBW 1 MHz -0.01 dB
Ref 10.6 dBm “Att 5 dB SWT 2.5 ms -1.134615385 MHz
10 Offget 0.6 dB Markdr 1 L[T1[1
= ”“\\\\ LT r///’f‘ 82 dBm
Lo / o 2.440985577 &tz
1P
VIEW
I--10 "
TOF
I--20
I--30:
I--40
308
I--50
I--60-
I--70
I--80:
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 25.NOV.2013 11:43:02

Fig.121. Carrier frequency separation measurement: GFSK, Channel 39
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@ *RBW 300 kHz Delta 2 [T1 ]
“VBW 1 MHz -0.06 dB
Ref 10.6 dBm “Att 5 dB SWT 2.5 ms -971.153846154 kHz
10 Offget 0.6 dB ¢ Markdr 1 [T1[]
NP L s SN L~y | | AT Q9 dB
W [~ [T 2.440817308 GHZ
1P
VIEW
I--10 vt
TOF
I--20-
I--30-
I--40
3DB
I--50
I--60:
I--70
I--80:
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 25.NOV.2013 12:03:10

Fig.122. Carrier frequency separation measurement: /4 DQPSK, Channel 39

@ “RBW 300 kHz Delta 2 [T1 ]
“VBW 1 MHz 0.10 dB
Ref 10.6 dBm “Att 5 dB SWT 2.5 ms -1.134615385 MHz
10 Off$et 0.6 dB T Varkdr 1 L1211
e W [BTRTESS ORI I N Rt WECI
:(“;J/m [ w7 [ 2.440951923 GHZ
2 PK
MED
F-10 L
O
--20
-30
I-40
308
I-50
-60
--70
I-80
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 25.NOV.2013 12:23:19

Fig.123. Carrier frequency separation measurement: 8DPSK, Channel 39
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A.9. Number of Hopping Channels
Measurement Limit:

Standard Limit

FCC 47 CFR Part 15.247(a) (1)(iii) At least 15 non-overlapping channels

The measurement is made according to ANSI C63.10
Measurement Result:

For GFSK
Channel Number of hopping channels Conclusion
0~39 Fig.115
- 79 P
40~78 Fig.116
Form/4 DQPSK
Channel Number of hopping channels Conclusion
0~39 Fig.117
- 79 P
40~78 Fig.118
For 8DPSK
Channel Number of hopping channels Conclusion
0~39 Fig.119
- 79 P
40~78 Fig.120
Conclusion: PASS
Test graphs as below:
® ’RBW sgg tHz Delta 2 [T1 ] o u
Rz: Oi:.:tdBtL _ “Att 5 dB SWT 2.5 ms Mnrkji,isiij5:4l MHz

v

-10 LvL

TDF
[~-20

-30

I--40

[~-50

=60

[~-70

[~-80

Start 2.401 GHz 4.045 MHz/ Stop 2.44145 GHz

Date: 25.NOV.2013 11:45:05

Fig.124. Number of hopping frequencies: GFSK, Channel 0 - 39
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@ “RBW 500 kHz Delta 2 [T1 ]
*VBW 500 kHz -0.76 dB

Ref 10.6 dBm *Att 5 dB SWT 2.5 ms 38.282371795 MHz

A0 Offyet 0.6 dB Markdr 1 [T1]]

-20

-30

Start 2.44145 GHz 3.955 MHz/ Stop 2.481 GHz

Date: 25.NOV.2013 11:47:06

Fig.125. Number of hopping frequencies: GFSK, Channel 40 - 78

® “RBW 500 kHz Delta 2 [T1 ]
“VBW 500 kHz 1.23 dB
Ref 10.6 dBm “Att 5 dB SWT 2.5 ms 38.764583333 MHz
19 Offfet 0.¢ db Varker 1 LT1]1 >
DAYV, WV PV, VaVuVals VAV VAV N AVA VR TAVAVAYAVAVAYANY
A 2.402166827 GHz
1 P
M
ME L
TDF
-20
-30
-40
3DB
I-s0
-60
--70
I-80
Start 2.401 GHz 4.045 MHz/ Stop 2.44145 GHz

Date: 25.NOV.2013 12:05:13

Fig.126. Number of hopping frequencies: /4 DQPSK, Channel 0 - 39
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@ “RBW 500 kHz Delta 2 [T1 ]
*VBW 500 kHz -0.97 dB

Ref 10.6 dBm *Att 5 dB SWT 2.5 ms 37.775320513 MHz

go Off$et 0.6 dB Markdr 1 [T1]] P

o

-20

-30

Start 2.44145 GHz 3.955 MHz/ Stop 2.481 GHz

Date: 25.NOV.2013 12:07:14

Fig.127. Number of hopping frequencies: /4 DQPSK, Channel 40 - 78

® “RBW 500 kHz Delta 2 [T1 ]
*VBW 500 kHz 2.34 dB
Ref 10.6 dBm “ ALt 5 dB SWT 2.5 ms 39.347996795 MHz
J:P Offget 0.6 dB Markgr 1 [T1[]
Y U\
i LA AN A NANN N AV VARG
[VIEW
MED 10 L
TDF
~-20:
~-30:
I--40
30B
~-50-
-60:
=70
—-80:
Start 2.401 GHz 4.045 MHz/ Stop 2.44145 GHz

Date: 25.NOV.2013 12:25:22

Fig.128. Number of hopping frequencies: 8DPSK, Channel 0 - 39
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@ “RBW 500 kHz Delta 2 [T1 ]
*VBW 500 kHz 0.20 dB

Ref 10.6 dBm *Att 5 dB SWT 2.5 ms 37.902083333 MHz

10 Offget 0.6 dB Markdr 1 [T1][] 2

o

Start 2.44145 GHz 3.955 MHz/ Stop 2.481 GHz

Date: 25.NOV.2013 12:27:23

Fig.129. Number of hopping frequencies: 8DPSK, Channel 40 - 78
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A.10. AC Powerline Conducted Emission
Test Condition

Voltage (V) Frequency (Hz)

120 60

Measurement Result and limit:
Bluetooth (Quasi-peak Limit)

Frequency range Quasi-peak Limit (dBuV) )
Conclusion
(MHz)
0.15t0 0.5 66 to 56
0.5t05 56 P
510 30 60

NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.5 MHz.

Bluetooth (Average Limit)

Frequ(cla\:;);)range Average Limit (dBuV) Conclusion
0.15t0 0.5 56 to 46
05t05 46 P
5 to 30 o0

NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.5 MHz.

The measurement is made according to ANSI C63.10
Conclusion: PASS
Test graphs as below:
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7
6
6 ]‘(l‘(‘ (lass|B Voltage on Mains QP
55+
H-A T
501
j »
451 }
=40t
[an] 1-
o
£ 357
- 1
P 301
9 1
251
20T
151
101
5._
0 t t t H—t—+ t t t —t—t— t t i
150k 300 400500 8001M 2M 3M 4M5M 6 8 10M 20M 30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak | PE | Line | Corr. | Margin Limit
(MHz) (dBuV) (dB) (dB) (dBpV)
0.159000 59.2 | GND | 1 9.8 6.3 65.5
0.217500 52.8 | GND | L1 9.8 10.1 62.9
0.262500 48.3 | GND | L1 9.8 13.1 61.4
2.638500 453 | GND | 1 9.7 10.7 56.0
2.742000 47.2 | GND | 1 9.7 8.8 56.0
2.800500 45.7 | GND | 1 9.7 10.3 56.0
Final Result 2
Frequency | Average PE Line | Corr. | Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
0.159000 46.3 | GND | L1 9.8 9.2 55.5
0.217500 38.7 | GND | L1 9.8 14.3 52.9
2.422500 32.6 | GND | L1 9.7 13.4 46.0
2.683500 31.9 | GND | L1 9.7 141 46.0
2.742000 19.9 | GND | L1 9.7 26.1 46.0
2.800500 341 | GND | L1 9.7 11.9 46.0
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IDLE:
701
657
60: ]‘(l‘(‘ (lass|B Voltage on Mains QP
551
501
451 "
=401
[an] 1
ke
£ 357
- -
z 30f
9 L
251
201
157
101
5-_
0 t t t H—+— t t t t —t—t— t t i
150k 300 400500 8001M M 3M 4M5M 6 8 10M 20M 30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak PE Line | Corr. | Margin Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
2.476500 45.8 | GND | L1 9.7 10.2 56.0
2.638500 45.7 | GND | 1 9.7 10.3 56.0
2.692500 46.6 | GND | L1 9.7 9.4 56.0
2.751000 44.7 | GND | 1 9.7 11.3 56.0
2.796000 46.0 | GND | L1 9.7 10.0 56.0
2.854500 46.3 | GND | 1 9.7 9.7 56.0
Final Result 2
Frequency | Average PE Line | Corr. | Margin Limit
(MHz) (dBpV) (dB) (dB) (dBpV)
2.476500 33.6 | GND | L1 9.7 12.4 46.0
2.535000 322 | GND | L1 9.7 13.8 46.0
2.746500 348 | GND | L1 9.7 11.2 46.0
2.796000 17.0 | GND | L1 9.7 29.0 46.0
2.854500 343 | GND | L1 9.7 1.7 46.0
2.958000 32.2 | GND | L1 9.7 13.8 46.0

*** END OF REPORT BODY ***
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