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Bluetooth Low Energy, 2402 MHz, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2402 MHz, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2402 MHz, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

*RBW 1 MHz Marker 1 [T1 ]
*VEW 50 kHz 56.19 dBuV/m
Ref 90 dBuvV/m * Attt 0 de *SWT 160 ms 24.652243590 GHz
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Bluetooth Low Energy, 2441 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin Angle Height Polarisation
(MHz) (dBuv/m) (dBuV/m) (MV/m) (uVv/m) @) (m)

30.867 29.7 -10.3 30.5 -69.5 360 1.00 Horizontal
59.634 23.9 -16.1 15.7 -84.3 164 1.00 Vertical
117.785 21.8 -21.7 12.3 -137.7 41 1.00 Horizontal
705.915 31.3 -14.7 36.7 -163.3 101 2.89 Vertical
864.671 33.3 -12.7 46.2 -153.8 272 1.36 Horizontal
974.373 33.9 -20.1 49.5 -451.5 216 1.00 Vertical

Bluetooth Low Energy, 2441 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2441 MHz, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency Final Peak Final Final Peak Final
Average Average Angle (°) Height (m) | Polarisation
(MHz) @Buvim) | pmy | HVM) (vim)

*

*No emissions were detected within 10 dB of the limit.

Bluetooth Low Energy, 2441 MHz, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2441 MHz, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2441 MHz, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2441 MHz, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

*RBW 1 MHz Marker 1 [T1 ]
*VEW 50 kHz 56.22 dBuV/m
Ref 90 dBuvV/m * Attt 0 de *SWT 160 ms 22.834935897 GHz
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Bluetooth Low Energy, 2480 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Results

Frequency QP Level QP Margin QP Level QP Margin Angle Height Polarisation
(MHz) (dBuv/m) (dBuV/m) (MV/m) (uVv/m) @) (m)

31.019 29.6 -10.4 30.2 -69.8 227 1.00 Horizontal
56.157 194 -20.6 9.3 -90.7 6 1.00 Vertical
111.151 20.9 -22.6 111 -138.9 354 1.00 Horizontal
118.143 21.8 -21.7 12.3 -137.7 107 1.00 Horizontal
862.253 33.1 -12.9 45.2 -154.8 108 3.53 Vertical
968.625 34.0 -20.0 50.1 -450.9 67 1.00 Horizontal

Bluetooth Low Energy, 2480 MHz, 30 MHz to 1 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2480 MHz, 1 GHz to 25 GHz, Spurious Radiated Emissions Results

Frequency Final Peak Final Final Peak Final
Average Average Angle (°) Height (m) | Polarisation
(MHz) @Buvim) | pmy | HVM) (vim)

*

*No emissions were detected within 10 dB of the limit.

Bluetooth Low Energy, 2480 MHz, 1 GHz to 3 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2480 MHz, 3 GHz to 8 GHz, Spurious Radiated Emissions Plot

REW 1 MHz Marker 1 [T1 ]
*VEW 50 kHz 40.05 dBuvV/m
Ref 80 dBpv/m * Attt 0 de SWT 115 ms 7.711538462 GHz
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Bluetooth Low Energy, 2480 MHz, 8 GHz to 18 GHz, Spurious Radiated Emissions Plot
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Bluetooth Low Energy, 2480 MHz, 18 GHz to 25 GHz, Spurious Radiated Emissions Plot

Ref 20 dBuvV/m ALt

REW 1 MHz Marker 1
VEW 50 kHz

SWT 160 ms

1 PK
VIEW

Date: 3.MAY.2016 18:03:37

FCC 47 CER Part 15, Limit Clause 15.247 (d)

Emissions outside the restricted bands shall be at least 20 dB below the fundamental measured
in a 100 kHz bandwidth using a peak detector. If the transmitter complies with the conducted
power limits, based on the use of RMS averaging over a time interval, the attenuation required
shall be 30 dB below the fundamental instead of 20 dB.

FCC 47 CFR Part 15, Limit Clause 15.205

Peak (dBuV/m)

Average (dBuVv/m)

Restricted Bands of Operation 74 54
FCC 47 CFR Part 15, Limit Clause 15.209
Field Strength
Frequency (MHz) g_e?surement
(HV/m) Average (dBpVv/m) Peak (dBpV/m) istance (m)

30-88 100 40.0 60.0 3

88-216 150 435 63.5 3

216-960 200 46.0 66.0 3

Above 960 500 54.0 74.0 3
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254

255
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COMMERCIAL-IN-CONFIDENCE

RESTRICTED BAND EDGES

Specification Reference

FCC 47 CFR Part 15C, Clause 15.205

Equipment Under Test and Modification State

S/N: IMEI 004401115744035 - Modification State 0

Date of Test

1 May 2016

Test Equipment Used

&

Product Service

The major items of test equipment used for the above tests are identified in Section 3.1.

Test Procedure

Testing was performed in accordance with ANSI C63.10-2013 clause 11.13.1

Remarks

Plots for average measurements were taken in accordance with ANSI C63.10, clause 4.1.4.2.3
Final average measurements were taken using a CISPR average detector as required by ANSI
C63.10, clause 4.1.2. In order to determine the maximum emissions with the restricted band

near the band edge, the method described in ANSI C63.10 clause 6.10.5.2 has been used and

these plots are included in the report.

Environmental Conditions

Ambient Temperature 20.5°C
Relative Humidity 29.0%
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25.7 Test Results
4.0 V DC Supply

802.11b, 2 Mbps, Restricted Band Edges Results

2412 MHz 2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBpVv/m dBuVv/m
Final Peak Final Average Final Peak Final Average
62.75 46.48 62.79 46.70

802.11b, 2412 MHz, Measured Frequency 2390 MHz, 2 Mbps, Final Peak, Restricted Band

Edges Plot
*RBW 1 MHz Marker 1 [T
*VEW 3 MH=z
Ref 120 dBuV/m Ate 10 dB SWT 2.5 ms .390000000 GH
120 |
| 120 E

-
st AWWM\J\NW’ULIJ

20

Center 2.39 GHz 6 MHz/ Span 60 MHz

Date: 1.MAY.2016 14:23:40
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802.11b, 2412 MHz, Measured Frequency 2390 MHz, 2 Mbps, Final Average, Restricted Band

Edges Plot

Ref 120 dBuv/m At 5 de SWT 230 ms 2.390000000 GHz
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802.11b, 2462 MHz, Measured Frequency 2483.5 MHz, 2 Mbps, Final Peak, Restricted Band

Edges Plot
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802.11b, 2462 MHz, Measured Frequency 2483.5 MHz, 2 Mbps, Final Average, Restricted

Band Edges Plot
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802.11b, 1 Mbps, Restricted Band Edges Results

2412 MHz 2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBpv/im dBuv/im
Final Peak Final Average Final Peak Final Average
62.04 46.50 63.43 46.75

802.11b, 2412 MHz, Measured Frequency 2390 MHz, 1 Mbps, Final Peak, Restricted Band

Edges Plot
*REW 1 MHz Mar r 1 [T
VBW 3 MH=z
Ref 120 dBuv/m * Attt 10 dB SWT 2.5 ms - 000000 GH
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802.11b, 2412 MHz, Measured Frequency 2390 MHz, 1 Mbps, Final Average, Restricted Band
Edges Plot
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802.11b, 2462 MHz, Measured Frequency 2483.5 MHz, 1 Mbps, Final Peak, Restricted Band
Edges Plot
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802.11b, 2462 MHz, Measured Frequency 2483.5 MHz, 1 Mbps, Final Average, Restricted

Band Edges Plot

*RBW 1 MHz Marker 1 [T
VBW 200 Hz
dBpv/m Attt 5 de

Ref 120

SWT 340 ms 483500000 «

k4 b

Date: 1.MAY.2016 15:10:22

Remarks

1 60 MHZ

Final average results shown in the tables above were recorded using a CISPR average detector
as described in ANSI C63.10 clause 4.1.2. In order to determine the maximum emissions with
the restricted band near the band edge, the method described in ANSI C63.10 clause 6.10.5.2

has been used and these plots are included in the report.

ECC 47 CER Part 15, Limit Clause 15.205

Peak (dBuV/m)

Average (dBuVv/m)

Restricted Bands of Operation 74

54
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4.0 V DC Supply

802.11g, 6 Mbps, Restricted Band Edges Results

2412 MHz 2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBpVv/m dBpVv/m
Final Peak Final Average Final Peak Final Average
62.46 46.77 63.37 46.81

802.11g, 2412 MHz, Measured Frequency 2390 MHz, 6 Mbps, Final Peak, Restricted Band

Edges Plot
*RBW 1 MHz Marker L [T
VEW 3 MHz .4
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Date: 1.MAY.2016 15:35:57
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802.11q, 2412 MHz, Measured Frequency 2390 MHz, 6 Mbps, Final Average, Restricted Band

Edges Plot

*RBW 1 MHz Marker 1 [T1 ]
*VEBW 1 kHz 47.79 dBuV/m

Ref 120 dBuv/m At 5 de SWT 80 ms 2.390000000 GHz
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802.11q, 2462 MHz, Measured Frequency 2483.5 MHz, 6 Mbps, Final Peak, Restricted Band

Edges Plot
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802.11g, 2462 MHz, Measured Frequency 2483.5 MHz, 6 Mbps, Final Average, Restricted
Band Edges Plot

*RBW 1 MHz Marker 1 T
*VEW 1 kHz 4 ABuV/
Ref 120 dBuv/m *AtE 5 dB SWT 80 ms 2.483500000 GH=z
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Date: 1.MAY.2016 15:53:15
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802.11g, 36 Mbps, Restricted Band Edges Results

2412 MHz 2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBpv/im dBuv/im
Final Peak Final Average Final Peak Final Average
62.60 46.57 62.59 46.73

802.11g, 2412 MHz, Measured Frequency 2390 MHz, 36 Mbps, Final Peak, Restricted Band

Edges Plot
*RBW 1 MHz Mar r 1l [T
Ref 120 dBuv/m * At 10 dB 5:; ;.]:H:v-_-' - 000000 GH
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Document 75933620 Report 15 Issue 1 Page 83 of 125

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service

802.11q, 2412 MHz, Measured Frequency 2390 MHz, 36 Mbps, Final Average, Restricted Band
Edges Plot

*RBW 1 MHz Marker 1 [T1 ]
*VEW 5 kHz 48.51 dBuV/m
Ref 120 dBuv/m *AtE 5 dB SWT 20 ms 2.390000000 GHz
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Date: 1.MAY.Z2016 16:27:49

802.11q, 2462 MHz, Measured Frequency 2483.5 MHz, 36 Mbps, Final Peak, Restricted Band
Edges Plot
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802.11g, 2462 MHz, Measured Frequency 2483.5 MHz, 36 Mbps, Final Average, Restricted

Band Edges Plot

Ref 120 dBuv/m Attt

*RBW 1 MHz Marker 1 [T

VEW 5 kHz 8.81

SWT 20 ms 483500000 «

k4 b

Date: 1.MAY.2016 16:40:30

Remarks

N 70 MHZ

Final average results shown in the tables above were recorded using a CISPR average detector
as described in ANSI C63.10 clause 4.1.2. In order to determine the maximum emissions with
the restricted band near the band edge, the method described in ANSI C63.10 clause 6.10.5.2

has been used and these

plots are included in the report.

ECC 47 CER Part 15, Limit Clause 15.205

Peak (dBuV/m)

Average (dBuVv/m)

Restricted Bands of Operation

74

54
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4.0 V DC Supply

802.11n, 6.5 Mbps, Restricted Band Edges Results

2412 MHz 2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBpVv/m dBpVv/m
Final Peak Final Average Final Peak Final Average
62.81 46.73 63.36 46.75

802.11n, 2412 MHz, Measured Frequency 2390 MHz, 6.5 Mbps, Final Peak, Restricted Band

Edges Plot
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802.11n, 2412 MHz, Measured Frequency 2390 MHz, 6.5 Mbps, Final Average, Restricted
Band Edges Plot

*RBW 1 MHz Marker 1 [T1 ]
*VEBW 1 kHz 47 .54 dBuV/m
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802.11n, 2462 MHz, Measured Frequency 2483.5 MHz, 6.5 Mbps, Final Peak, Restricted Band
Edges Plot
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802.11n, 2462 MHz, Measured Frequency 2483.5 MHz, 6.5 Mbps, Final Average, Restricted

Band Edges Plot

*RBW 1 MHz
*VEW 1 kHz
SWT 80 ms

Ref 120 dBuv/m At 5 de
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Date: 1.MAY.2016 16:58:04
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802.11n, 52 Mbps, Restricted Band Edges Results

2412 MHz 2462 MHz
Measured Frequency 2390.00 MHz Measured Frequency 2483.50 MHz
dBpv/im dBuv/im
Final Peak Final Average Final Peak Final Average
63.16 46.70 62.84 46.95

802.11n, 2412 MHz, Measured Frequency 2390 MHz, 52 Mbps, Final Peak, Restricted Band

Edges Plot
*RBW 1 MHz Mar r 1l [T
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802.11n, 2412 MHz, Measured Frequency 2390 MHz, 52 Mbps, Final Average, Restricted Band
Edges Plot

*RBW 1 MHz Marker 1 [T1 ]
*VBW 10 kHz 49.43 dBuV/m

Ref 120 dBuv/m At 5 de SWT 10 ms 2.390000000 GHz
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Date: 1.MAY.2016 17:07:35

802.11n, 2462 MHz, Measured Frequency 2483.5 MHz, 52 Mbps, Final Peak, Restricted Band
Edges Plot

*REW 1 MHz Marker 1 [T1 ]

*VBW 3 MHz 62.84 dBUV/m
Ref 120 dBuv/m *Att 10 dB SWT 2.5 ms 2.483500000 GHz
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802.11n, 2462 MHz, Measured Frequency 2483.5 MHz, 52 Mbps, Final Average, Restricted

Band Edges Plot

Ref 120 dBuv/m Attt

*RBW 1 MHz Marker 1 [T
VBW 10 kHz
5 de SWT 10 ms .483500000 GH
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110 | » |
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MAXH | 10
. ot S |
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A, X
50 MW e
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Center 2 35 GH 7 MH spa 0 MH
Date: 1.MAY.Z2016 17:16:40
Remarks

Final average results shown in the tables above were recorded using a CISPR average detector
as described in ANSI C63.10 clause 4.1.2. In order to determine the maximum emissions with
the restricted band near the band edge, the method described in ANSI C63.10 clause 6.10.5.2
has been used and these plots are included in the report.

ECC 47 CER Part 15, Limit Clause 15.205

Peak (dBuV/m)

Average (dBuVv/m)

Restricted Bands of Operation

74

54
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4.0 V DC Supply

Bluetooth Low Energy, GFSK, Restricted Band Edges Results

2402 MHz 2480 MHz
Measured Frequency 2390 MHz Measured Frequency 2483.5 MHz
dBuVv/m dBuv/m
Final Peak Final Average Final Peak Final Average
63.41 46.19 62.20 46.34

Bluetooth Low Energy, 2402 MHz, Measured Frequency 2390 MHz, GFSK, Final Peak,
Restricted Band Edges Plot

REW 1 MHz Marker 1 [T
VBW 3 MHz .41
Ref 115 dBuv/m ate 10 ds SWT 2.5 ms B 000000 GH

L
—
—

Center 2.39 GHz 3 MHz/ span 30 MHz

Date: 1.MAY.2016 11:39:58
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Bluetooth Low Energy, 2402 MHz, Measured Frequency 2390 MHz, GESK, Final Average,
Restricted Band Edges Plot

*RBW 1 MHz Marker 1 [T1 ]
*VEW 3 kHz 47 .36 dBuvV/m
Ref 115 dBuv/m *AtE 5 dB SWT 20 ms 2.390000000 GHz
11 H
100
/ \
o0 / \
el
70
Feo =
reasc e / \
-50 / \
e PUIUNNINIS IR SN PO
40
20
Center 2.39 GHz 3 MHz/ Span 30 MHz

Date: 1.MAY.2016 11:40:49

Bluetooth Low Energy, 2480 MHz, Measured Frequency 2483.5 MHz, GESK, Final Peak,
Restricted Band Edges Plot

*RBW 1 MHz Marker 1 [T1 ]
*VEW 3 MHz 62.20 dBuvV/m
Ref 115 dBuv/m *Att 10 dB SWT 2.5 ms 2.483500000 GHz
110 I
FEas 1o00
panscH

Center 2.4835 GHz 1 MHz/ Span 10 MHzZ

Date: 1.MAY.Z01l& 11:54:48
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Bluetooth Low Energy, 2480 MHz, Measured Frequency 2483.5 MHz, GFSK, Final Average,

Restricted Band Edges Plot

REW 1 MHz
VEW 3 kHz
Ref 115 dBuv/m Attt 5 de SWT 15 ms

A

Date: 1.MAY.2016 11:55:13

Remarks

1 10 MHZ

Final average results shown in the tables above were recorded using a CISPR average detector
as described in ANSI C63.10 clause 4.1.2. In order to determine the maximum emissions with
the restricted band near the band edge, the method described in ANSI C63.10 clause 6.10.5.2

has been used and these plots are included in the report.

ECC 47 CER Part 15, Limit Clause 15.205

Peak (dBuV/m)

Average (dBpVv/m)

Restricted Bands of Operation 74

54
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2.6

26.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

COMMERCIAL-IN-CONFIDENCE

AUTHORISED BAND EDGES

Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d)

Equipment Under Test and Modification State

S/N: IMEI 004401115744035 - Modification State 0

Date of Test

1 May 2016

Test Equipment Used

&

Product Service

The major items of test equipment used for the above tests are identified in Section 3.1.

Test Procedure

Testing was performed in accordance with ANSI C63.10, clause 11.13.1.

Environmental Conditions

Ambient Temperature 20.5°C
Relative Humidity 29.0%
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2.6.7 Test Results

802.11b

4.0 V DC Supply
802.11b, 2 Mbps, Authorised Band Edges Results

2412 MHz 2462 MHz

Measured Frequency 2400.00 MHz Measured Frequency 2483.50 MHz
dBpv/im dBuv/im

Final Peak Final Peak

58.29 52.76

802.11b, 2412 MHz, Measured Frequency 2400.00 MHz, 2 Mbps, Final Peak, Authorised Band
Edges Plot

* RBW 100 KkH=z Mar Tl ]
*VBW 300 kHz 8. BUV/m
Ref 120 dBUV/m *Art 10 dB SWT 10 ms

U8
I

Center 2.4 GHz 4 MHz/ Span 40 MHz

Date: 1.MAY.Z2016 14:30:06
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802.11b, 2462 MHz, Measured Frequency 2483.50 MHz, 2 Mbps, Final Peak, Authorised Band

Edges Plot
*RBW 100 kHz Marke [T1 1]
*VBW 300 kH=z 52.76 Buv/m
Ref 120 dBpv/m * ATt 10 4B SWT 15 m= 483500000 GH
=
L =

60 U \}‘\W
A TS, APPRRRENTIC PSRRIV AW NP Y SPRPNEN . DA PRIWRA
=
=
30
20
Center 2.4835 GHz 6 MHz/ Span 60 MHz

Date: 1.MAY.2016 14:39:21

Document 75933620 Report 15 Issue 1 Page 97 of 125

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service

802.11b, 1 Mbps, Authorised Band Edges Results

2412 MHz 2462 MHz

Measured Frequency 2400.00 MHz Measured Frequency 2483.50 MHz
dBuVv/m dBuVv/m

Final Peak Final Peak

58.90 52.74

802.11b, 2412 MHz, Measured Frequency 2400.00 MHz, 1 Mbps, Final Peak, Authorised Band

Edges Plot
* RBW 100 kHz Mark Tl ]
*VBW 300 kH=z 58 .90 dBpv,/m
Ref 120 dBuV/m *Att 10 4B SWT 10 ms 2
120 |
L 110 Ex
ey

- AT

i

20
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802.11b, 2462 MHz, Measured Frequency 2483.50 MHz, 1 Mbps, Final Peak, Authorised Band

Edges Plot
RBW 100 kHz Marke T ]
*VBW 300 kH=z 2 .74 BpV/m
Ref 120 dBpV/m * ATt 10 dB SWT 15 ms
120
110 Ex
1 PK
- 1 oo be ape
e \,’M
NWMWWM
40
30
20

Date: 1.MAY.Z2016 15:06:00

Remark

The test was performed on 2 Mbps because this was deemed the worst case data rate for
Conducted Output Power.

The test was performed on 1 Mbps because this was deemed the worst case data rate for
6 dB Bandwidth.

FCC 47 CFER Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over
a time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.
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4.0 V DC Supply

802.11g, 6 Mbps, Authorised Band Edges Results

2412 MHz 2462 MHz

Measured Frequency 2400.00 MHz Measured Frequency 2483.50 MHz
dBuVv/m dBuVv/m

Final Peak Final Peak

56.04 52.90

802.11g, 2412 MHz, Measured Frequency 2400.00 MHz, 6 Mbps, Final Peak, Authorised Band

Edges Plot
* RBW 100 kKHz Marlke "1 ]
VBW 300 kHz 6. BUV/m
Ref 120 dBUV/m *Att 10 dB SWT 15 ms
12 |
110 =
1 PR
M 100
oo i R \ Lok LII-W -
5o
J \
-, / hY
o f}f/; \L‘k
30
Center 2.4 GHz 5 MHz/ Span 50 MHz
Date: 1.MAY.2016 15:35:05
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802.11q, 2462 MHz, Measured Frequency 2483.50 MHz, 6 Mbps, Final Peak, Authorised Band
Edges Plot

* RBW 100 kHz Marks [Tl 1
*VBW 300 kHz 52.90 dBpV/m
Ref 120 dBpv/m * ATt 10 dB SWT 20 ms 183500000 GH

L0 Ex

e
€T

Center 2.4835 GHz 7 MHz/ span 70 MHz

Date: 1.MAY.2016 15:54:28
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802.11g, 36 Mbps, Authorised Band Edges Results

2412 MHz

2462 MHz

Measured Frequency 2400.00 MHz

Measured Frequency 2483.50 MHz

dBuVv/m dBuVv/m
Final Peak Final Peak
54.31 52.46

802.11g, 2412 MHz, Measured Frequency 2400.00 MHz, 36 Mbps, Final Peak, Authorised

Band Edges Plot

* RBW 100 KHZ

*VBW 300 kHz

Ref 120 dBuvV/m SWT 15 ms

120

110

1 PK
MAXH

i (e 3
7 A

20

Center 2.4 GHz 5 MHz/

Date: 1.MAY.2016 16:24:42
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802.11g, 2462 MHz, Measured Frequency 2483.50 MHz, 36 Mbps, Final Peak, Authorised
Band Edges Plot

* RBW 100 kHz Marks rl ]

*VBW 300 kH=z 2.4 BpV/m
Ref 120 dBpv/m Attt 10 4B SWT 20 ms
120
| 110 Ex
st
1o
D3 92030, AB*
oo L TOFT Y N P
B J" |
-6
’/ \*«Mm AN M A AR A i, i
a0
30
20
Center 2.4835 GHz 7 MHz/ Span 70 MHz
Date: 1.MAY.Z0l06 16:42:14

The test was performed on 6 Mbps because this was deemed the worst case data rate for
Conducted Output Power.

The test was performed on 36 Mbps because this was deemed the worst case data rate for
6 dB Bandwidth.

FCC 47 CFER Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over
a time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.
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4.0 V DC Supply

802.11n, 6.5 Mbps, Authorised Band Edges Results

2412 MHz 2462 MHz

Measured Frequency 2400.00 MHz Measured Frequency 2483.50 MHz
dBuVv/m dBuVv/m

Final Peak Final Peak

54.66 53.23

802.11n, 2412 MHz, Measured Frequency 2400.00 MHz, 6.5 Mbps, Final Peak, Authorised
Band Edges Plot

* RBW 100 kKHz Marlke "1 ]
VBW 300 kHz 4.6 BUV/m
Ref 120 dBUV/m *Att 10 dB SWT 15 ms
12 |
110 | » |
1 PR
M 100
D1 93.5% dB* T T TDs
B fybalade W
J(“‘“ —
-, i / \
} / \
IR | \
L gl s
30
Center 2.4 GHz 5 MHz/ Span 50 MHz
Date: 1.MAY.2016 16:52:19
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802.11n, 2462 MHz, Measured Frequency 2483.50 MHz, 6.5 Mbps, Final Peak, Authorised
Band Edges Plot

* RBW 100 kHz Marks [Tl 1
*VBW 300 kHz 53.23 dBuvV/m
Ref 120 dBpv/m * ATt 10 dB SWT 20 ms 183500000 GH

1 PK
MAXH

D1 92

I

Center 2.4835 GHz 7 MHz/ span 70 MHz

Date: 1.MAY.2016 17:00:19
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2412 MHz

2462 MHz

Measured Frequency 2400.00 MHz

Measured Frequency 2483.50 MHz

dBuVv/m dBuVv/m
Final Peak Final Peak
54.30 53.69

802.11n, 2412 MHz, Measured Frequency 2400.00 MHz, 52 Mbps, Final Peak, Authorised

Band Edges Plot

* RBW 100 KHZ

*VBW 300 kHz

Ref 120 dBuV/m Att 10 dB SWT 15 ms

120

110
==,

D1 93.56% dB~ t t J—
i memr -
ﬂ |
I

70 H/ T \\t

- F’/

PN RRTIST I MWW

PR kb prvarA

|-40

30

20

Center 2.4 GHz 5 MHz/ Span 50 MHz
Date: 1.MAY.2016 17:05:46
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802.11n, 2462 MHz, Measured Frequency 2483.50 MHz, 52 Mbps, Final Peak, Authorised
Band Edges Plot

* RBW 100 kHz Marks rl ]

*VBW 300 kHz 53.69 dBuV/m

Ref 120 dBpV/m “Att 10 dB SWT 20 ms

120

| 110 Ex
1 PK
MAYH

10
T L 92 .0 B
hascn CAIRE T N
== ., r‘.r dpy ‘n‘l__l\‘LI.L‘LwI|

50 J Ll

40

30

20

Center 2.4835 GHz 7 MHz/ Span 70 MHz
Date: 1.MAY.2016 17:18:39

The test was performed on 6.5 Mbps because this was deemed the worst case data rate for
Conducted Output Power.

The test was performed on 52 Mbps because this was deemed the worst case data rate for
6 dB Bandwidth.

FCC 47 CFER Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over
a time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.
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4.0 V DC Supply

Bluetooth Low Energy, GFSK, Authorised Band Edges Results

2402 MHz 2480 MHz

Measured Frequency 2400.00 MHz Measured Frequency 2483.50 MHz
dBuVv/m dBuVv/m

Final Peak Final Peak

51.52 51.70

Bluetooth Low Energy, 2402 MHz, Measured Frequency 2400.00 MHz, GFSK, Final Peak,
Authorised Band Edges Plot

* RBW 100 kHz Marks 1 rl ]
*VBW 300 kHz 51 . BuV/m
Ref 115 dBpv/m “att 10 dB SWT 10 ms

g
ko

m
4
T
"
o
=S

DT 58.9% d5% 1 i

20

Center 2.39 GHz 3 MHz/ Span 30 MHz

Date: 1.MAY.2016 11:43:05
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Bluetooth Low Energy, 2480 MHz, Measured Frequency 2483.50 MHz, GFSK, Final Peak,
Authorised Band Edges Plot

*RBW 100 kHz Marker 1 rl ]
*VBW 300 kHz 31.70 dBpV/m
Ref 115 dBpv/m ATt 10 dB SWT 2.5 ms

i

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 1.MAY.Z2016 11:532:58

FCC 47 CER Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over
a time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.
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2.7 POWER SPECTRAL DENSITY
2.7.1 Specification Reference
FCC 47 CFR Part 15C, Clause 15.247 (e)
2.7.2 Equipment Under Test and Modification State
S/N: IMEI 004401115744522 - Modification State 0
2.7.3 Date of Test
23 April 2016 & 27 April 2016
2.7.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.7.5 Test Procedure
The test was performed in accordance with KDB 558074 D01 v03r05, clause 10.2.
Remarks
Total power calculated using method in KDB 662911 D01 V02r01 Section E, 2c.
2.7.6 Environmental Conditions
Ambient Temperature 21.9 - 25.1°C
Relative Humidity 23.9-25.0%
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2.7.7 Test Results

4.0 V DC Supply

802.11b, DSSS, 2 Mbps, Power Spectral Density Results

2412 MHz 2437 MHz 2462 MHz
dBm dBm dBm
-1.192 -0.745 -1.361

802.11b, 2412 MHz, DSSS, 2 Mbps, Port A, Power Spectral Density Plot

Il Keyright Spectrum Analyzer - Swept S4 = @

Marker 1 2.411340000000 GHz ) Avg Type: Log-Pwr
PNO: Fast o)  1rig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 6 dB

Ref Offset21.2 dB
Ref 10.00 dBm

Center 2.41200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 286.7 ms (1001 pts)
MSG STATUS
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802.11b, 2437 MHz, DSSS, 2 Mbps, Port A, Power Spectral Density Plot

MR Keysight Spectrum Analyzer - Swept S4

Marker 1 2.435290000000 GHz . ) Avg Type: Log-Pwr
PNO: Fast 0 Trig: Free Run Avg|Hold:> 1001100
IFGain:Low Atten: 6 dB

Ref Offset21.2 dB
R:zf 13.eon dBm -0.745 dBm

Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 286.7 ms (1001 pts)

M5G STATUS

802.11b, 2462 MHz, DSSS, 2 Mbps, Port A Power Spectral Density Plot

B Keysight Spectrum Analyzer - Swept SA

Marker 1 2.460140000000 GHz _ ~ Avg Type: Log-Pwr
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 6 dB

Ref Offset21.2 dB
Ref 10.00 dBm

Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 286.7 ms (1001 pts)

MSG STATUS

FCC 47 CER Part 15, Limit Clause 15.247 (e)

Product Service

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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4.0 V DC Supply

802.11g, OFDM, 6 Mbps, Power Spectral Density Results

2412 MHz 2437 MHz 2462 MHz
dBm dBm dBm
-8.214 -9.209 -7.561

802.11q, 2412 MHz, OFDM, 6 Mbps, Port A, Power Spectral Density Plot

B Keysight Spectrum Analyzer - Swept SA

Marker 1 2.403870000000 GHz ) ~ Avg Type: Log-Pwr
PNO: Fast (50 Trig: Free Run Avg|Hold:> 1001100

IFGain:Low Atten: 6 dB

a Mkr1 2.403 87 GHz
Ref Offset21.2 dB
R;f 13})0 dBm -8.214 dBm

Center 2.41200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 286.7 ms (1001 pts)

MEG STATUS
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802.11g, 2437 MHz, OFDM, 6 Mbps, Port A, Power Spectral Density Plot

MR Keysight Spectrum Analyzer - Swept S4

Marker 1 2.434480000000 GHz . ) Avg Type: Log-Pwr
PNO: Fast 0 Trig: Free Run Avg|Hold:> 1001100
IFGain:Low Atten: 6 dB

Ref Offset 21.2 dB
Ref 10.00 dBm .209 dBm

Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 286.7 ms (1001 pts)

wsG . 1/File <BOT CH_6 Mbps_2412 MHz(G)_0000.png> saved

802.11q, 2462 MHz, OFDM, 6 Mbps, Port A Power Spectral Density Plot

B Keysight Spectrum Analyzer - Swept SA

Marker 1 2.462600000000 GHz _ ~ Avg Type: Log-Pur
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 6 dB

Mkr1 2.462 60 GHz
Ref Offset 21.2 dB
Ref 10.00 dBm -7.561 dBm

Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 286.7 ms (1001 pts)

MSG STATUS

FCC 47 CER Part 15, Limit Clause 15.247 (e)

Product Service

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

Document 75933620 Report 15 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 114 of 125



4.0 V DC Supply

COMMERCIAL-IN-CONFIDENCE

802.11n, OFDM, 6.5 Mbps, Power Spectral Density Results

Product Service

2412 MHz 2437 MHz 2462 MHz
dBm dBm dBm
-8.547 -9.062 -8.296

802.11n, 2412 MHz, OFDM, 6.5 Mbps, Port A, Power Spectral Density Plot

Il Keyright Spectrum Analyzer - Swept S4

Marker 1 2.40?620000000 GHz

Ref Offset21.2 dB
Ref 10.00 dBm

Center 2.41200 GHz
#Res BW 10 kHz

M5G

Avg Type: Log-Pwr
PNO: Fast o)  1rig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 6 dB

STATUS

Mkr1 2.407 62 GHz
-8.547 dBm

Span 30.00 MHz
#VBW 30 kHz Sweep 286.7 ms (1001 pts)
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802.11n, 2437 MHz, OFDM, 6.5 Mbps, Port A, Power Spectral Density Plot

MR Keysight Spectrum Analyzer - Swept S4

Marker 1 2.430100000000 GHz . ) Avg Type: Log-Pwr
PNO: Fast o)  1rig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 6 dB

Ref Offset21.2 dB
Ref 10.00 dBm

Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 286.7 ms (1001 pts)

M5G STATUS

802.11n, 2462 MHz, OFDM, 6.5 Mbps, Port A Power Spectral Density Plot

B Keysight Spectrum Analyzer - Swept SA

Marker 1 2.469500000000 GHz _ ~ Avg Type: Log-Pur
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 6 dB
Mkr1 2.469 50 GHz
Ref Offset 21.2 dB o
Ref 10.00 dBm -8.296 dBm

Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 286.7 ms (1001 pts)

MSG STATUS

FCC 47 CER Part 15, Limit Clause 15.247 (e)

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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Bluetooth Low Energy, GFSK, Power Spectral Density Results
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Product Service

2402 MHz 2441 MHz 2480 MHz
dBm dBm dBm
-4.869 -5.708 -5.951

Bluetooth Low Energy, 2402 MHz, GFSK, Power Spectral Density Plot

BE Keysight Spectrum Analyzer - Swept 54

Marker 1 2.401900000000 GHz

Ref Offset 21.19 dB
Ref 10.00 dBm

Center 2.402000 GHz
#Res BW 10 kHz

M5G

Avg Type: Log-Pwr
PHO: Wide G  Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 6 dB

STATUS

Mkr1 2.401 900 GHz
-4.869 dBm

Span 2.000 MHz
#VBW 30 kHz Sweep 19.13 ms (1001 pts)
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Bluetooth Low Energy, 2441 MHz, GFSK, Power Spectral Density Plot

MR Keysight Spectrum Analyzer - Swept S4

Marker 1 2.439898000000 GHz _ Avg Type: Log-Pwr
PNO: Wide (50 1rig: Free Run Avg|Hold:>100100
IFGain:Low Atten: 6 dB
Ref Offset 21,19 dB Mkr1 2.4
Ref 10.00 dBm

Center 2.440000 GHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 19.13 ms (1001 pts)

M5G STATUS

Bluetooth Low Energy, 2480 MHz, GFSK, Power Spectral Density Plot

B Keysight Spectrum Analyzer - Swept SA

Marker 1 2.479898000000 GHz _ ~ Avg Type: Log-Pur
PNO: Wide (50 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 6 dB

Mkr1 2.47
Ref Offset 21.19 dB
Ref 10.00 dBm -5.951 dBm

Center 2.480000 GHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 19.13 ms (1001 pts)

MSG STATUS

FCC 47 CER Part 15, Limit Clause 15.247 (e)

Product Service

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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SECTION 3

TEST EQUIPMENT USED
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TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Product Service

Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.1 - AC Line Conducted Emissions
LISN Rohde & Schwarz ESH2-75 17 12 11-Feb-2017
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Transient Limiter Hewlett Packard 11947A 2377 12 16-Feb-2017
Multimeter Iso-tech IDM101 2417 12 29-Sep-2016
Hygromer Rotronic Al 2677 12 11-Jun-2016
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU
WA(-)
Section 2.2 - 6dB Bandwidth
Power Supply Unit Farnell LB30-4 158 - O/P Mon
20dB/2W Attenuator Narda 4772-20 462 - TU
Multimeter Iso-tech IDM101 2424 12 29-Sep-2016
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz ZV-754 4368 12 7-Sep-2016
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601
EMI Receiver Keysight N9038A MXE 4628 12 3-Sep-2016
Technologies
2 metre SMA Cable IW Microwave 3PS-1806LC-788- 4661 12 6-Nov-2016
3PS
Section 2.3 - Maximum Conducted Output Power
Multimeter White Gold WG022 190 12 24-Nov-2016
Radio Communications Test Rohde & Schwarz CMU 200 442 12 18-Jan-2017
Set
Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 30-Oct-2016
Power Supply Hewlett Packard 6104A 1948 - TU
Programmable Power Supply Iso-tech IPS 2010 2437 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Combiner/Splitter Weinschel 1506A 3878 12 2-Jun-2016
P-Series Power Meter Agilent Technologies N1911A 3981 12 25-Sep-2016
50 MHz-18 GHz Wideband Agilent Technologies N1921A 3983 12 25-Sep-2016
Power Sensor
Calibration Unit Rohde & Schwarz ZV-754 4368 12 7-Sep-2016
2 metre SMA Cable Florida Labs SMS-235SP-78.8- 4517 12 16-Feb-2017
SMS
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017
PXA Signal Analyser Keysight N9030A 4653 12 8-Oct-2016
Technologies
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)

Section 2.4 - Spurious Radiated Emissions
Antenna 18-40GHz (Double Q-Par Angus Ltd QSH 180K 1511 24 27-Nov-2016
Ridge Guide)
Pre-Amplifier Phase One PS04-0086 1533 12 30-Jul-2016
18GHz - 40GHz Pre-Amplifier Phase One PS04-0087 1534 12 23-Dec-2016
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Signal Generator (1GHz to Rohde & Schwarz SMR40 1589 12 13-May-2016
40GHz)
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Hygromer Rotronic Al 2677 12 11-Jun-2016
Antenna (Bilog) Chase CBL6143 2904 24 11-Jun-2017
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 - TU

NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
1GHz to 8GHz Low Noise Wright Technologies APS04-0085 4365 12 6-Oct-2016
Amplifier
Suspended Substrate Advance Power 11SH10- 4412 12 23-Mar-2017
Highpass Filter Components 3000/X18000-0/0
Cable (Yellow, Rx, Km-Km Scott Cables KPS-1501-2000- 4527 - TU
2m) KPS
Double Ridged Waveguide ETS-Lindgren 3117 4722 12 29-Dec-2016
Horn Antenna
Section 2.5 - Restricted Band Edges
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Hygromer Rotronic Al 2677 12 11-Jun-2016
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 - TU

NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Cable (Yellow, Rx, Km-Km Scott Cables KPS-1501-2000- 4527 - TU
2m) KPS
Double Ridged Waveguide ETS-Lindgren 3117 4722 12 29-Dec-2016
Horn Antenna
Section 2.6- Authorised Band Edges
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Hygromer Rotronic Al 2677 12 11-Jun-2016
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 - TU

NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Cable (Yellow, Rx, Km-Km Scott Cables KPS-1501-2000- 4527 - TU
2m) KPS
Double Ridged Waveguide ETS-Lindgren 3117 4722 12 29-Dec-2016
Horn Antenna
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.7 - Power Spectral Density
Power Supply Unit Farnell LB30-4 158 - O/P Mon
20dB/2W Attenuator Narda 4772-20 462 - TU
Multimeter Iso-tech IDM101 2424 12 29-Sep-2016
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz ZV-754 4368 12 7-Sep-2016
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601
RadiPower USB RF power DARE! Instruments RPR3006W 4437 12 26-Aug-2016
sensor
RadiPower Pulse Wireless DARE! Instruments RPR3006W 4438 0 15-Sep-2016
Power Meter
EMI Receiver Keysight N9038A MXE 4628 12 3-Sep-2016
Technologies
2 metre SMA Cable IW Microwave 3PS-1806LC-788- 4661 12 6-Nov-2016
3PS

TU — Traceability Unscheduled
O/P MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline MU
6 dB Bandwidth +212.114 kHz
AC Line Conducted Emissions +3.2dB
Maximum Conducted Output Power +0.70dB
Power Spectral Density +3.0dB
Conducted: + 3.08 dB
Authorised Band Edges Radiated: 30 MHz to 1 GHz: £+ 5.1 dB

Radiated: 1 GHz to 40 GHz: £+ 6.3 dB

30 MHzto 1 GHz: £ 5.1 dB

Restricted Band Edges 1 GHz to 40 GHz- + 6.3 dB

. . - 30 MHz to 1 GHz: + 5.1 dB

Spurious Radiated Emissions 1 GHz to 40 GHz: + 6.3 dB
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service

© 2016 TUV SUD Product Service
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