REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: F

EBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 03:08:27 PM Jan 14, 2016

| L
[Center Freq 2.400000000 GHz .
PNO: Wide O 1ti@:Free Run

" Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L -2456 Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq
2.400000000 GHz

-0a

200

=300

StartFreq

-00

2.392500000 GHz

500

B0.0

Stop Freq

2.407500000 GHz
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Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz
54.156 dBm
53.208 dBm
9.037 dBm

2.399 970 GHz
2.400 000 GHz
2.402 055 GHz

SOWM~OG B WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
1 RF S0 DC

ALIGN AUTO 03:09:08 PM Jan 14, 2016

30.000000 MHz |
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

d L
[Start Freq

#Avg Type: RMS

TRACE]. -3 15 8 Frequency

T

DET|P

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

CenterFreq

ooo
Rlli]

13.015000000 GHz

-200
=300

StartFreq,

30.000000 MHz|

-0
500

0.0

-0 |

Stop Freq|
26.000000000 GHz

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz

T [ S
24020 GHz 867 dBm

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FLMC

CF Step
2597000000 GHz
[Auto Man

1.441 6 GHz
7.206 0 GHz
25.038 5 GHz

wmﬂmmhmm—-ﬁ
ZZZ2Z

5089 dBm
£9.20 dBm
-19.86 dBm

Freq Offset

0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF . ALIGN AUTO 03:10:00 PM Jan 14, 2016

L )
[Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[ 2456 Frequency

PNO: Wide 0 1"9:Free Run Avg|Hold:>100/100 T

IFGain:Low Atten: 20 dB DET| MR

Mkr1 2.441 060 GHz, Auto Tune
Ref Offset 11 dB
10 gBialv Ref 20.00 dBm 0 a5t e

CenterFreq
2.441000000 GHz

StartFreq
2anded| - 2.433500000 GHz

Stop Freq
2.448500000 GHz

CF Step
1.500000 MHz
Auto Man

Freq Offset,
0 Hz|

Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM 56 STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

L RF ALIGN AUTO 03:10:54 PM Jan 14, 2016
[Start Freq 30.000000 MHz Trig: Fres R #Avg Type: RMS TRTACE 5456 Frequency
PNO: Fast —»— |Flg:Free Run Y
IFGain:Low #Atten: 20 dB DET|F WH MR

Auto Tune
Mkrd 1.464 8 GHz
Ref Offset 11 dB
1L%gBIdiv Reef Zé.eoo dBm -51.34 dBm
4 1

100

CenterFreq|
0.oo 13.015000000 GHz
0.0 ERUPE |
200

StartFreq
30.000000 MHz

=300

-400

500

Stop Freq
26.000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts; 2597000000 GHz|

T [ ] oo Jmoreom] s pute Man
N 1 24410 GHz 10.57 dBm

1 48820 GHz £7.31 dBm

1 73230 GHz 60.51 dBm Freq Offset|
1 1464 8 GHz 51.34 dBm 0Hz

SOLWNATEWN
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 03:11:58 PM Jan 14, 2016

d L
[Center Freq 2.483500000 GHz

PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456

Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

200

=300

-00

500

B0.0

=700

CenterFreq
2.483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

56.285 dBm
9553 dBm

2.483 500 GHz
2.480 065 GHz

SOV RNATE WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
! RF 500  DC

ALIGMAUTO 03:12:30 PM Jan 14, 2016

30.000000 MHz

0 L
Start Freq

PNO: Fast —»—-‘ Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avyg Type: RMS

TRACE
Y

3456

Frequency

DeT|P

Ref Offset 11 dB

10 dBidiv__ Ref 20.00 dBm
Log

Auto Tune

100

000
-100

-200

-300

400

-60.0

-60.0
=700

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26000000000 GHz

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz
.
877 dBm
£0.26 dBm
59.48 dBm
4952 dBm

FUNCTION
24800 GHz
4.960 0 GHz
7.440 0 GHz
1.4882 GHz

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FUNCTION %/IDTH FUNCTION VALUE

CF Step
2597000000 GHz
Auto Man

FreqOffset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF 8 ALIGN AUTO

09:21:51 AMJan 15, 2016

q L
[Center Freq 2.400000000 GHz .
PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456 Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq

-0a

2.400000000 GHz

200

=300

StartFreq

-00

2.392500000 GHz

500

50,0 fompte

Stop Freq

=700

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

Foi
54935 dBm
$56.917 dBm

7.8868 dBm

2.399 790 GHz
2.400 000 GHz
2.406 165 GHz

SOWM~OG B WM

A s

=
@
o]

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz CF Step

1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF : ALIGN AUTO

03:24:47 AM Jan 15, 2016

d L

enter Freq 2. z ]
c Freq 2.483500000 GH
PNO: Wide ) Trig: Free Run
IFGaim:Low Atten: 20 dB

#Avg Type: RMS
Avg|Held:>100/100 T

TRACE] -2 158 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log

100

0.00

CenterFreq

R}

2.483500000 GHz

200

=300

StartFreq

-0

2.476000000 GHz

-S00

B00

Stop Freq|

-na

2.491000000 GHz

Center 2.483500 GHz
#Res BW 110 kHz #VBW 330 kHz
7.242 dBm
56.422 dBm
$7.921 dBm

2.480 185 GHz
2.490 415 GHz
2.483 500 GHz

looo-lm(rusone—-ﬁ
ZZZ

Span 15.00 MHz CF Step

1.500000 MHz

[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.8. ANTENNA C HIGH POWER BASIC DATA RATE GFSK
MODULATION

7.8.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20 dB
bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
Channel | Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 920.9 888.19
Middle 2441 831.7 900.30
High 2480 873.4 879.92
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
i RL RF 509

SEMSEINT]

ALIGN AUTO 10:23:00 AM Dec 21, 2015

#IFGain:Low

Center Freq: 2.402000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Radio Std: None

Avg|Hold: 10110

Radio Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
10.0

0.00
-10.0

CenterFreq
2.402000000 GHz

-200

-30.0

-10.0

-50.0

-60.0

-70.0

Center 2.402 GHz
#Res BW 18 kHz

#VBW 51 kHz

Span 1.7 MHz
#Sweep 100 ms

Occupied Bandwidth
888.19 kHz
16.846 kHz
920.9 kHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

14.7 dBm

99.00 %
-20.00 dB

CF Step
170.000 kHz

Auto Man

Freq Offset,
0 Hz|

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

SEMSEINT

ALIGNMAUTO 10:23:36 AM Dec 21, 2015

#IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: Free Run
#Atten: 20 dB

Radic Std: None

Avg|Hold: 10110

Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 20.00 dBm

Frequency

Log
10.0

000

CenterFreq|
2.441000000 GHz

-10.0
-20.0

0.0
-40.0

-50.0

-60.0

-70.0

Center 2.441 GHz
#Res BW 18 kHz

#VBW 51 kHz

Span 1.7 MHz
#Sweep 100 ms)

Occupied Bandwidth
900.30 kHz

Transmit Freq Error
x dB Bandwidth

15.577 kHz
831.7 kHz

Total Power

OBW Power
x dB

13.4 dBm

CF Step
170.000 kHz|

[Auto Man

Freq Offset
0Hz

99.00 %

-20.00 dB
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.
i RL RF o049 D SEMSE!INT] ALIGN AUTO 10:24:06 AM Dec 21, 2015

Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 10110
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log |
oo I CenterFreq
0.0 = T 2.480000000 GHz
-10.0
-20.0
-30.0 HR HEE
-40.0 =
-50.0
-60.0
-70.0
Center 2.48 GHz Span 1.7 MHz CF st
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms It
JAuto Man
Occupied Bandwidth Total Power 13.6 dBm
879.92 kHz Freqofteet
Transmit Freq Error 8.323 kHz OBW Power 99.00 % OHz
x dB Bandwidth 873.4 kHz x dB -20.00 dB
IMSG STATUS
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.8.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (2)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, 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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

ALIGNAUTO  [02:04:12 PMDec 23, 2015

q 2.441500000 GHz #Avg Type: RMS TACE[ S5 e Frequency
PNO: Wide 0 179:FreeRun Avg|Hold:> 100100 T ‘
IFGain:Low Atten: 30 dB DET

Auto Tune
Ref Offset 11 dB
E%gsldiv Ref 30.00 dBm

CenterFreq|
2.441500000 GHz|

StartFreq
2.438000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz
[Auto Man

Freq Offset
0 Hz

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBIW 910 kHz Sweep 2.533 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.8.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO

02:10:58 PMDec 23, 2015

[Center Freq 2.440000000 GHz |
PNO: Fast L0 Trig: Free Run
IFGainLow Atten: 30 dB

Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

Avg Type: Log-Pwr
Avg|Hold:> 1001100

TRACE ‘
T

3456

Frequency

per/P

Auto Tune|

CenterFreq
2.440000000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.490000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset,
0 Hz|

Start 2.39000 GHz

#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

Agilent Spectrum Analyzer - APv3.
d RF

9(121615),43573, Conducted - D

ALIGN AUTO

02:01:24 PMDec 23, 2015

50%
[Center Freq 2.415000

DC
000 GHz

PNO: Wide 0 1"9:Free Run

#Avg Type: RMS
Avg|Hold:> 1001100

TRACE[T 55 6

Frequency

IFGain:Low

Atten: 30 dB

i
per/P

Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

Auto Tune|

200

CenterFreq

100

2.415000000 GHz

ik}

StartFreq
2.400000000 GHz

-100

=200

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz

Auto Man

Freq Offset,

0 Hz

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

ALIGN AUTO

02:01:53 PMDec 23, 2015

il RL
[Center Freq 2.445000000 GHz )
PNO: Wide (0 1'g: Free Run

#Avg Type: RMS
Avg|Hold:> 1004100

TRACE ‘ 2456

Frequency

IFGain:Low

Atten: 30 dB

T
DET‘P

Ref Offset 11 dB

10dBidiv. Ref 30.00 dBm
Log

Auto Tune|

200

CenterFreq
2.445000000 GHz

StartFreq
2.430000000 GHz

Stop Freq|
2.460000000 GHz

CF Step
3.000000 MHz

[Auto Man

Freq Offset
0Hz

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.16000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

ALIGN AUTO 02:02:13 PMDec 23, 2015

tl RL
[Center Freq 2.475000000 GPI;‘IE: ids ) Trig: Free Run

Ref Offset 11 dB

10dBidiv. Ref 30.00 dBm
Log

IFGain:Low

Atten: 30

#Avg Type: RMS

TRACE‘ 2456
Avg|Hold:> 1001100

Frequency

T
dB DET‘P

Auto Tune|

200

100

CenterFreq
2.475000000 GHz

0.00

StartFreq
2.460000000 GHz

Stop Freq|
2.490000000 GHz

CF Step
3.000000 MHz

[Auto Man

Freq Offset
0Hz

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz

Sweep 20.00 ms (1001 pts)

STATUS

Page 106 of 273

UL VERIFICATION SERVICES INC.

FORM NO: CCSUP4701I

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016

IC: 579C-A1673

7.8.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

IC RSS-247 (5.1) (4)

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 PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *

0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet | Pulse [Number of | Average Time | Limit Margin
Width | Pulsesin [ of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.402 32 0.129 0.4 -0.271
DH3 1.652 20 0.330 0.4 -0.070
DH5 2.900 12 0.348 0.4 -0.052
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH - DH1

PULSE WIDTH — DH1

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

S09 DO ALIGN AUTO

02:08:18 PM Dec 23, 2015

L AF
[Center Freq 2.441000000 GHz | Ivia Delay-1000 s
PNO: Wide —— TArtltg:VI;(Je:E
en:

#Avg Type: RMS

IFGain:Low

Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

TRACE ‘ 3456

Frequency

DET|P R HL TR

AMKr1 402.0 ps
60.95 dB

Auto Tune|

TRIG LVL|

CenterFreq|
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

Auto

CF Step
1.000000 MHz
Man

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 1.000 ms (1001 pts)

STATUS

Freq Offset
0Hz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
ALIGN AUTO

02:08:45 PMDec 23, 2015

L

[Center Freq 2.441000000 GHz )
PNO: Wide —— 1tig:Free Run
IFGain:Low Atten: 30 dB

#Avg Type: RMS

Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

TRACE[T 55 6

Frequency

.
DET|P MK MK M

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

Auto

CF Step
1.000000 MHz
Man

Freq Offset,
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Sweep

STATUS

Span 0 Hz

3.160 s (1001 pts)
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

PULSE WIDTH — DH3

PULSE WIDTH — DH3

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
L RF S0R DO : ALIGN AUTO O2:06:14PMDec23,2015 (|
[Center Freq 2.441000000 GHz Trig Delay-2000 ps  #Avg Type: RMS TRACE[T 315 6 Frequency
PNO: Wide ~—»— 1rig: Video st

IFGain:Low Atten: 30 dB DET
AMkr1 1.652 ms Auto Tune

Ref Offset 11 dB

19 dBsdiv Ref 30.00 dBm -6.40 dB

CenterFreq|
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|

. 2.441000000 GHz

TRIG L] CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

L ALUGNAUTO  [0207:12PMDec23,2015 | _ |

[Center Freq 2.441000000 GHz ) #Avg Type: RMS micE[T o i5g|  Frequency
PNO: Wide —— 1tig:Free Run T

IFGain:Low Atten: 30 dB werlP I

Auto Tune|
Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset,
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG STATUS
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH — DH5

PULSE WIDTH — DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
L R S0Q DO
[Center Freq 2.441000000 GHz | Trig Delay400.0 ps
PNO: Wide —»— 1rig: Video
Atten: 30 dB

ALIGN AUTO
#Avg Type: RMS

02:04:35 PMDec 23, 2015
TRACE‘ 3456

Frequency

DET|P R HL TR

AMEKr1 2.900
29.78

IFGain:Low

ms Auto Tune|

dB

Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

CenterFreq|
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

TRIG L] CF Step
1.000000 MHz

Man

Auto

Freq Offset
0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

Span 0 Hz
Sweep 4.000 ms (1001 pts)

STATUS

#VBW 1.0 MHz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO
#Avg Type: RMS

02:05:17 PMDec 23, 2015
TRACE[T 55 6

Frequency

L
[Center Freq 2.441000000 GHz )
PNO: Wide —— 1tig:Free Run
IFGain:Low Atten: 30 dB

TDET\P WNNN N
Auto Tune|
Ref Offset 11 dB

Ref 30.00 dBm

10 dBidiv
Log

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
Man

Auto

Freq Offset,
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS

#VBW 1.0 MHz
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016

IC: 579C-A1673

7.8.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 15.42 30 -14.58
Middle 2441 15.63 30 -14.37
High 2480 15.62 30 -14.38
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.8.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.15
Middle 2441 15.35
High 2480 15.34
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 04:21:41 PM Jan 14, 2016

d L
[Center Freq 2.400000000 GHz

PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L -2456 Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq
2.400000000 GHz

-0a

200

=300

StartFreq

-00

2.392500000 GHz

500
B0.0

Stop Freq

2.407500000 GHz

=700

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

-46.909 dBm
-46.333 ¢dBm
14.757 dBm

2.399 940 GHz
2.400 000 GHz
2.402 070 GHz

SOWM~OG B WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
( S0 D

ALIGNMAUTO 04:22:10 PM Jan 14, 2016

g L RF
[Start Freq 30.000000 MHz |

PNO: Fast —»— 1rig:Free Run

IFGain:Low #Atten: 20 dB

#Avg Type: RMS

TRACE Frequency

T

3456

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

000

CenterFreq|
13.015000000 GHz

-10.0

=200

-30.0

StartFreq

30.000000 MHz|

0.0
-70a

Stop Freq|
26.000000000 GHz

200
L h|
|
|

Start 30 MHz
#Res BW 100 kHz

MKR] MODE]

#VBW 300 kHz

[ v [ oo |
14.55 dBm
£9.44 dBm
£8.99 dBm
-48.77 dBm

24020 GHz
4.804 0 GHz
7.206 0 GHz
23998 GHz

zZZZZ

CRNHBBWN >

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FLNC TH

CF Step
2597000000 GHz

FONCTI B Pute Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
L RF : ALIGNAUTO  |04:22:47 PM Jan 14, 2016 F
[Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[T= 395 6 requency
PNO: Wide Cpo 1'4g:FreeRun Avg|Hold:>100/100 T A

\FGainow © Atten:20 dB per

Mkr1 2.441 000 GHz, Auto Tune
Ref Offset 11 dB
10 gBialv Ref 20.00 dBm T e

CenterFreq
2.441000000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2.448500000 GHz

CF Step
1.500000 MHz
Auto Man

Freq Offset,
0 Hz|

Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM 56 STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
ALIGNMAUTO 04:23:20 PM Jan 14, 2016

L RF s
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[.]- 34506 Frequency
PNO: Fast —»— 1rig:Free Run TvRE|M
IFGain:Low #Atten: 20 dB DET|P M NN N
Ref Offset 11 dB Mkr4 2.034 2 GHZ Auto Tune
10 dBidiv Ref 20.00 dBm -55.56 dBm
og 1

100

CenterFreq|
0w 13.015000000 GHz
-10.0

=200

StartFreq

ne 30.000000 MHz

-40.0

-50.0
o Stop Freq|
26.000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz

oo ] v | fowon [ Auto Man
N 1 f 2.4410GHz 14.42 dBm

1 f 4.8820GHz 5953 dBm
1 f 7.3230GHz 5967 dBm Freq Offset
1f 20342 GHz 5556 dBm 0 Ha

-70a

CRNHBBWN >
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 04:24:01 PM Jan 14, 2016

d L
[Center Freq 2.483500000 GHz

PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456

Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

200

=300

-00

500
B0.0

=700

CenterFreq
2.483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

52705 dBm
51.976 ¢dBm
14911 dBm

2.483 500 GHz
2.483 920 GHz
2.480 035 GHz

SOWM~OG B WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
( S0 D

ALIGNMAUTO 04:24:40 PM Jan 14, 2016

g L RF
[Start Freq 30.000000 MHz |

PNO: Fast —»— 1rig:Free Run

IFGain:Low #Atten: 20 dB

#Avg Type: RMS

TRACE
T

3456

Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

000

-10.0

=200

-30.0

-40.0
=500

0.0
-70a

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz,

Stop Freq|
26.000000000 GHz

Start 30 MHz
#Res BW 100 kHz

MKR] MODE]

#VBW 300 kHz

[ v [ oo |
14.496 dBm
£58.430 dBm
461.135 dBm
55.20 dBm

24800 GHz
4.960 0 GHz
7.440 0 GHz
2.066 7 GHz

zZZZZ

CRNHBBWN >

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FLNC TH FUNCTI! ~

CF Step
2597000000 GHz|
[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF 8 ALIGN AUTO

10:18:33 AM Jan 15, 2016

q L
[Center Freq 2.400000000 GHz .
PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456 Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq

-0a

2.400000000 GHz

200

=300

StartFreq

-00

2.392500000 GHz

500

B0.0

Stop Freq

=700

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

Foi
-49.860 dBm
-49.860 ¢dBm
15.943 dBm

2.400 000 GHz
2.400 000 GHz
2.406 015 GHz

SOWM~OG B WM

A s

=
@
o]

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz CF Step

1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF : ALIGN AUTO

10:19:04 &M Jan 15, 2016

d L

enter Freq 2. z ]
c Freq 2.483500000 GH
PNO: Wide ) Trig: Free Run
IFGaim:Low Atten: 20 dB

#Avg Type: RMS
Avg|Held:>100/100 T

TRACE]. -2 15 8 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Lod

100

0.00

CenterFreq

R}

2.483500000 GHz

200

=300

StartFreq

-0

2.476000000 GHz

-S00

B00

Stop Freq|

-na

2.491000000 GHz

Center 2.483500 GHz
#Res BW 110 kHz #VBW 330 kHz

14.464 dBm

£3.241 dBm

$6.063 dBm

2.476 165 GHz
2.483 805 GHz
2.483 500 GHz

looo-lm(rusone—-ﬁ
ZZZ

Span 15.00 MHz CF Step

1.500000 MHz

[Auto Man

Freq Offset
0Hz

Page 117 of 273

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701I

TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.9. ANTENNA C HIGH POWER ENHANCED DATA RATE QPSK
MODULATION

7.9.1. OUTPUT POWER
LIMIT
§15.247 (b) (1)
RSS-247 (5.4) (2)
The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.
Alternatively, 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 mWw.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 16.70 21 -4.27
Middle 2441 16.62 21 -4.35
High 2480 16.05 21 -4.92
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016

IC: 579C-A1673

7.9.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 14.00
Middle 2441 13.63
High 2480 13.38
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.10. ANTENNA C HIGH POWER ENHANCED DATA RATE 8PSK
MODULATION

7.10.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20 dB
bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
Channel Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.3470 1.2240
Middle 2441 1.3580 1.2149
High 2480 1.3450 1.2078
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
i RL RF 509

SEMSEINT]

ALIGN AUTO 10:29:56 AM Dec 21, 2015

#IFGain:Low

Center Freq: 2.402000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Radio Std: None

Avg|Hold: 10110

Radio Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
10.0

0.00
-10.0

-200

CenterFreq
2.402000000 GHz

-30.0

-10.0

500 s

600

-70.0

Center 2.402 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth

1.2240 MHz
7.244 kHz
1.347 MHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

10.5 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset,
0 Hz|

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

SEMSEINT

ALIGNMAUTO 10:29:33 AM Dec 21, 2015

#IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: Free Run
#Atten: 20 dB

Radic Std: None

Avg|Hold: 10110

Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 20.00 dBm

Frequency

Log
10.0

000

-10.0
-20.0

CenterFreq|
2.441000000 GHz

0.0
-40.0

-50.0

-50.0 fEHA Y

-70.0

Center 2.441 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 2 MHz
#Sweep 100 ms)

Occupied Bandwidth

1.2149 MHz
-1.145 kHz
1.358 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

9.63 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW
il RL RF S0 Q DC

SENSEIMT] ALIGN AUTO 10:29:04 AM Dec 21, 2015

| #IFGain:Low

| Center Freq: 2.480000000 GHz
—»— Trig:Free Run
#Atten: 20 dB

Radio Std: None
Avg|Held: 10110
Radio Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
10.0

000

-100

CenterFreq|
2.480000000 GHz

-200

-30.0

-40.0

500 [l i

-60.0

-70.0

Center 2.48 GHz
#Res BW 20 kHz

Span 2 MHz

#VBW 62 kHz #Sweep 100 ms

Occupied Bandwidth

1.2078 MHz
3.549 kHz
1.245 MHz

Transmit Freq Error
x dB Bandwidth

Total Power 9.91 dBm

OBW Power
x dB

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.10.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (2)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, 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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

ALIGNAUTO  [02:18:45 PMDec 23, 2015

q 2.441500000 GHz #Avg Type: RMS mAcE[ S s e Frequency
PNO: Wide 0 179:FreeRun Avg|Hold:> 100100 T ‘
IFGain:Low Atten: 30 dB DET

Auto Tune
Ref Offset 11 dB
E%gsldiv Ref 30.00 dBm

CenterFreq|
2.441500000 GHz|

StartFreq
2.438000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz
[Auto Man

Freq Offset
0 Hz

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBIW 910 kHz Sweep 2.533 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.10.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 (5.1) (4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO

02:16:35 PMDec 23, 2015

[Center Freq 2.440000000 GHz

PNO: Fast ‘:‘l Trig: Free Run

Avg Type: Log-Pwr
Avg|Hold:> 1001100

TRACE ‘
T

3456

Frequency

IFGain:Low

Atten: 30 dB

per/P

Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

Auto Tune|

CenterFreq

2.440000000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.490000000 GHz

CF Step

10.000000 MHz
Auto Man

Freq Offset,

0 Hz

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO

02:13:53 PM Dec

23,2015

L RF 500  DC
[Center Freq 2.415000000 GHz

PNO: Wide 0 1"9:Free Run

IFGain:Low Atten: 30 dB
Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS
Avg|Hold:> 1001100

TRACE ‘

3456

Frequency

i
per/P

Auto Tune|

200

100

CenterFreq
2.415000000 GHz

ik}

-100

StartFreq
2.400000000 GHz

=200

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz

Auto Man

Freq Offset,
0 Hz|

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

STATUS

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

200

( L RF S0Q DO SEMSE!INT] ALIGNAUTO 02:14:38 PMDec 23, 2015 Frequenc
[Center Freq 2.445000000 GHz ) #Avg Type: RMS TRACE[TZ 395 6 quency
PNO: Wide 0 1rig:Free Run Avg|Hold:> 1001100 ™ ‘u
- I
IFGain:Low Atten: 30 dB DET
Auto Tune
Ref Offset 11 dB
10 dBidiv. - Ref 30.00 dBm
Log
CenterFreq|

100

2.445000000 GHz

000

StartFreq
2.430000000 GHz|

-100

Stop Freq|
2.460000000 GHz|

CF Step

3.000000 MHz
[Auto Man

Freq Offset

0 Hz|

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO 02:32:08 PMDec 23, 2015

| RL RE S0g  OC
[Center Freq 2.475000000 GHz )
PNO: Wide Cp) Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 11 ¢B

10dBidiv Ref 30.00 dBm
Log

#8vg Type: RMS
Avg|Hold:> 1001100

e[l 156 Frequency
T

DET“F“

Auto Tune|

CenterFreq|

2.475000000 GHz

StartFreq
2.460000000 GHz|

Stop Freq|
2.480000000 GHz|

CF Step

3.000000 MHz
[Auto Man

Freq Offset

0 Hz|

Start 2.46000 GHz
#Res BW 300 kHz

(E]

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.10.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

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 PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

8PSK (EDR) Mode

DH Packet | Pulse | Number of | Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
3DH1 0.402 32 0.129 0.4 -0.271
3DH3 1.648 19 0.313 0.4 -0.087
3DH5 2.900 12 0.348 0.4 -0.052
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO 02:24:45 PMDec 23, 2015

L
[Center Freq 2.441000000 GHz | Trig Delay-100.0 ps
PNO: Wide —+— TArtl‘g:\h;::E
en:

IFGain:Low

Ref Offset 11 dB
Ref 30.00 dBm

10 dBidiv
Log

#Avg Type: RMS

TRACE ‘ 3456
™

Frequency

DET‘P

Auto Tune|

2.441000000 GHz

CenterFreq|

2.441000000 GHz

StartFreq

2.441000000 GHz

Stop Freq|

Auto

CF Step
1.000000 MHz
Man

Freq Offset
0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 1.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH1

NUMBER OF PULSES — 3DH1

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
. 500  DC

ALIGN AUTO 02:25:11 PMDec 23, 2015

L RF
[Center Freq 2.441000000 GHz )
PNO: Wide —— 1"19: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS

TRACE[ 755 6

Frequency

oeT|P

Auto Tune|

200

100

CenterFreq
2.441000000 GHz

0.00 |-+

-100 -+

2.441000000 GHz

StartFreq

200 B4

Stop Freq
2.441000000 GHz

Auto

1.000000 MHz

CF Step

Man

Freq Offset,

0 Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

S09 DO ALIGN AUTO

02:21:51 PMDec 23, 2015

4L RE
[Center Freq 2.441000000 GHz | Trig Delay-2000 ps
PNO: Wide —»— 111g: Video
IFGain:Low Atten: 30 dB

#Avg Type: RMS

Ref Offset 11 dB
Ref 30.00 dBm

10 dBidiv
Log

TRACE ‘

3456

Frequency

DET‘P

Auto Tune|

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 2.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
ALIGN AUTO

02:22,57 PMDec 23, 2015

d L
[Center Freq 2.441000000 GHz #Avg Type: RMS

PNO: Wide —— 1tig:Free Run
Atten: 30 dB

IFGain:Low

Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

TRACE[ 755 6
T

Frequency

oeT|P

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 3.160 s (1001 pts)

Freq Offset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

S09 DO

ALIGN AUTO

02:19:26 PMDec 23, 2015

Ref Offset 11 dB
Ref 30.00 dBm

10 dBidiv
Log

IFGain:Low

4L AF
[Center Freq 2.441000000 GHz | Trig Delay400.0 ps
PNO: Wide —*~ TArtl‘g:\h;::E
en:

#Avg Type: RMS TRACE ‘

3456

Frequency

DET‘P

Auto Tune|

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset

0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 4.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO 02:20:33 PMDec 23, 2015

0 L
[Center Freq 2.441000000 GHz .
PNO: Wide —— 1tig:Free Run
Atten: 30 dB

IFGain:Low

#Avg Type: RMS TRACE‘ 3456
T

Frequency

oeT|P

Ref Offset 11 dB

10dBidiv  Ref 30.00 dBm
Log

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS

Freq Offset,
0 Hz|

Page 130 of 273

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701I
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.10.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

Alternatively, 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.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.04 21 -3.93
Middle 2441 16.64 21 -4.33
High 2480 16.45 21 -4.52
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.10.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 14.00
Middle 2441 13.63
High 2480 13.42
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.10.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: F

EBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 04:25:24 PM Jan 14, 2016

| L
[Center Freq 2.400000000 GHz .
PNO: Wide O 1ti@:Free Run

" Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L -2456 Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq
2.400000000 GHz

-0a

200

=300

StartFreq

-00

2.392500000 GHz

500

B0.0

Stop Freq

2.407500000 GHz

=700

Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz

42647 dBm

-42.647 dBm

12.312 dBm

2.400 000 GHz
2.400 000 GHz
2.401 985 GHz

SOWM~OG B WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
1 RF S0 DC

ALIGN AUTO 04:25:54 PM Jan 14, 2016

30.000000 MHz |
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

d L
[Start Freq

#Avg Type: RMS

TRACE]. -3 15 8 Frequency

T

DET|P

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

CenterFreq

ooo
Rlli]

13.015000000 GHz

-200

=300

StartFreq,

30.000000 MHz|

-0
500

0.0

-0

Stop Freq|
26.000000000 GHz

)
|
|

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz

T [ S
24020 GHz 11.16 dBm

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FLMC

CF Step
2597000000 GHz
[Auto Man

4.804 0 GHz
7.206 0 GHz
23998 GHz

wmﬂmmhmm—-ﬁ
ZZZ2Z

60.06 dBm
£9.21 dBm
-46.59 dBm

Freq Offset

0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF . ALIGN AUTO 04:26:40 PM Jan 14, 2016

L |
[Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[ 2456 Frequency
PNO: Wide 0 1"9:Free Run Avg|Hold:>100/100 T
IFGain:Low Atten: 20 dB DET| MR

Mkr1 2.441 120 GHz, Auto Tune
Ref Offset 11 dB
10 gBialv Ref 20.00 dBm 19 995 e

CenterFreq
2.441000000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2.448500000 GHz

CF Step
1.500000 MHz
Auto Man

Freq Offset,
0 Hz|

Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM 56 STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

L RF ALIGN AUTO 04:27:20 PM Jan 14, 2016
[Start Freq 30.000000 MHz Trig: Fres R #Avg Type: RMS TRTACE 5456 Frequency
PNO: Fast —»— |Flg:Free Run Y
IFGain:Low #Atten: 20 dB DET|F WH MR

Auto Tune
Mkrd 20.820 9 GHz|
Ref Offset 11 dB
1L%gBIdiv Reef Zé.eoo dBm -53.17 dBm
4 1

100

CenterFreq|
0.00 13.015000000 GHz
-0a

-200

StartFreq
30.000000 MHz

=300

-400

500

Stop Freq
26.000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts; 2597000000 GHz|

T [ ] oo Jmwoneom] s pute Man
N 1 24410 GHz 12.16 dBm

1 48820 GHz £9.42 dBm

1 73230 GHz -60.68 dBm Freq Offset|
1 208209 GHz £3.17 dBm 0Hz

SOLWNATEWN
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 04:27:50 PM Jan 14, 2016

d L
[Center Freq 2.483500000 GHz

PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456

Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

200

=300

-00

500

B0.0

=700

CenterFreq
2.483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

51.437 dBm
-50.840 ¢iBm
13.108 dBm

2.483 500 GHz
2.483 605 GHz
2480125 GHz

SOWM~OG B WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
! RF 500  DC

ALIGMAUTO 04:28:19 PM Jan 14, 2016

30.000000 MHz

0 L
Start Freq

PNO: Fast —»—-‘ Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avyg Type: RMS

TRACE
Y

3456

Frequency

DeT|P

Ref Offset 11 dB

10 dBidiv__ Ref 20.00 dBm
Log

Auto Tune

100

000
-100

-200

-300

400

-60.0

-60.0
=700 ‘

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26000000000 GHz

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

I
12.05 dBm
5801 dBm
5931 dBm
-50.45 dBm

FUNCTION
24800 GHz
4.960 0 GHz
7.440 0 GHz

26.3813 GHz

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FUNCTION %/IDTH FUNCTION VALUE

CF Step
2597000000 GHz
Auto Man

FreqOffset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF 8 ALIGN AUTO

10:20:09 AM Jan 15, 2016

q L
[Center Freq 2.400000000 GHz .
PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456 Frequency

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq

-0a

2.400000000 GHz

200

=300

StartFreq

-00

2.392500000 GHz

500

B0.0

Stop Freq

=700

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

Foi
-45.108 dBm
-48.761 ¢dBm
13.930 dBm

2.399 625 GHz
2.400 000 GHz
2.406 165 GHz

SOWM~OG B WM

A s

=
@
o]

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz CF Step

1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF : ALIGN AUTO

10:20:51 &M Jan 15, 2016

d L

enter Freq 2. z ]
c Freq 2.483500000 GH
PNO: Wide ) Trig: Free Run
IFGaim:Low Atten: 20 dB

#Avg Type: RMS
Avg|Held:>100/100 T

TRACE]. -2 158 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log

100

0.00

CenterFreq

R}

2.483500000 GHz

200

=300

StartFreq

-0

2.476000000 GHz

-S00

B00

Stop Freq|

-na

2.491000000 GHz

Center 2.483500 GHz
#Res BW 110 kHz #VBW 330 kHz

12.467 dBm

54.429 dBm

$6.804 dBm

2476180 GHz
2.490 850 GHz
2.483 500 GHz

looo-lm(rusone—-ﬁ
ZZZ

Span 15.00 MHz CF Step

1.500000 MHz

[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.11. ANTENNA C LOW POWER BASIC DATA RATE GFSK
MODULATION

7.11.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20 dB
bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
Channel Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 873.0 871.82
Middle 2441 872.9 878.90
High 2480 880.9 890.62
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
i RL RF 509

SEMSEINT]

ALIGN AUTO 10:25:25 AM Dec 21, 2015

#IFGain:Low

Center Freq: 2.402000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Radio Std: None

Avg|Hold: 10110

Radio Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
10.0

0.00
-10.0

-200

CenterFreq
2.402000000 GHz

-30.0

-10.0

-50.0

-60.0

-70.0

Center 2.402 GHz
#Res BW 18 kHz

#VBW 51 kHz

Span 1.7 MHz
#Sweep 100 ms

Occupied Bandwidth

871.82 kHz
-1.403 kHz
873.0 kHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

7.80 dBm

99.00 %
-20.00 dB

CF Step
170.000 kHz

Auto Man

Freq Offset,
0 Hz|

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

SEMSEINT

ALIGNMAUTO 10:25:04 AM Dec 21, 2015

#IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: Free Run
#Atten: 20 dB

Radic Std: None

Avg|Hold: 10110

Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 20.00 dBm

Frequency

Log
10.0

000

CenterFreq|
2.441000000 GHz

-10.0
-20.0

0.0
-40.0

-50.0

-60.0

-70.0

Center 2.441 GHz
#Res BW 18 kHz

#VBW 51 kHz

Span 1.7 MHz
#Sweep 100 ms)

Occupied Bandwidth
878.90 kHz

Transmit Freq Error
x dB Bandwidth

8.158 kHz
872.9 kHz

Total Power

OBW Power
x dB

7.43 dBm

CF Step
170.000 kHz|

[Auto Man

Freq Offset
0Hz

99.00 %

-20.00 dB
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.
i RL RF o049 D SEMSE!INT] ALIGN AUTO 10:24:42 &M Dec 21, 2015

Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 10110
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log
o CenterFreq
0.0 2.480000000 GHz
100 L T
-20.0
-30.0 AR
-40.0
50,0 |1
-60.0
-70.0 |
Center 2.48 GHz Span 1.7 MHz CF st
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms It
JAuto Man
Occupied Bandwidth Total Power 6.86 dBm
890.62 kHz Freqofteet
Transmit Freq Error 12.598 kHz OBW Power 99.00 % OHz
x dB Bandwidth 880.9 kHz x dB -20.00 dB
IMSG STATUS
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.11.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (2)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, 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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

ALIGNAUTO  |01:15:26 PMDec 23, 2015

q 2.441500000 GHz #Avg Type: RMS mAcE[ S5 e Frequency
PNO: Wide L, 179:FreeRun Avg|Hold:> 100100 T ‘
IFGain:Low Atten: 20 dB DET

Auto Tune
Ref Offset 11 dB
E%gsldiv Ref 20.00 dBm

CenterFreq|
Jij - ey 2.441500000 GHz|

StartFreq
2.438000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz
[Auto Man

Freq Offset
0 Hz

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBIW 910 kHz Sweep 2.533 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.11.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 (5.1) (4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
ALIGN AUTO

01:14:23 PMDec 23, 2015

[Center Freq 2.440000000 GHz |
PNO: Fast L0 Trig: Free Run
IFGainLow Atten: 20 dB

Avg Type: Log-Pwr
Avg|Hold:> 1001100

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

TRACE[T 55 6
T

Frequency

per/P

Auto Tune|

CenterFreq
2.440000000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.490000000 GHz

CF Step
10.000000 MHz
Auto Man

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Stop 2.49000 GHz

Sweep 20.00 ms (1001 pts)

Freq Offset,
0 Hz|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
ALIGN AUTO

01:12;55 PMDec 23, 2015

#Avg Type: RMS
Avg|Hold:> 1001100

gL RF 509 DC
[Center Freq 2.415000000 GHz ]
PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

TRACE[T 55 6

Frequency

i
per/P

Auto Tune|

100

ik}

CenterFreq
2.415000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz

Auto Man

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

STATUS

Stop 2.43000 GHz

Sweep 20.00 ms (1001 pts)

Freq Offset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

ALIGN AUTO

01:13:17 PMDeC 23, 2015

d L
[Center Freq 2.445000000 GHz )
PNO: Wide ) Trig: Free Run
Atten: 20 dB

IFGain:Low

Ref Offset 11 dB

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold:> 1004100

TRACE ‘ 2456

Frequency

T
DET‘P

Auto Tune|

100

0.00

CenterFreq
2.445000000 GHz

StartFreq
2.430000000 GHz

Stop Freq|
2.460000000 GHz

CF Step
3.000000 MHz

[Auto Man

Freq Offset
0Hz

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Sweep 2

Stop 2.16000 GHz
0.00 ms (1001 pts)

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

ALIGN AUTO

01:16:48 PMDec 23, 2015

tl RL
[Center Freq 2.475000000 GPI;‘IE: ids ) Trig Free Run

IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold:> 1004100

TRACE ‘ 2456

Frequency

T
DET‘P

Auto Tune|

100

0.00

CenterFreq
2.475000000 GHz

StartFreq
2.460000000 GHz

Stop Freq|
2.490000000 GHz

CF Step
3.000000 MHz

[Auto Man

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz

Sweep 20.00 ms (1001 pts)

STATUS

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.11.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

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 PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet | Pulse [Number of | Average Time | Limit Margin
Width | Pulsesin [ of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.396 32 0.127 0.4 -0.273
DH3 1.650 19 0.314 0.4 -0.087
DH5 2.896 13 0.376 0.4 -0.024
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH - DH1

PULSE WIDTH — DH1

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

S09 DO ALIGN AUTO

01:24:49 PMDec 23, 2015

4L RE
[Center Freq 2.441000000 GHz | Trig Delay-1000 s
PNO: Wide —»— 11g: Video
IFGain:Low Atten: 20 dB

#Avg Type: RMS

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

TRACE ‘

3456

Frequency

DET‘P

Auto Tune|

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step

1.000000 MHz

Auto Man

Freq Offset
0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 1.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
ALIGN AUTO

01:22:06 PMDec 23, 2015

d L
[Center Freq 2.441000000 GHz #Avg Type: RMS

PNO: Wide —— 1tig:Free Run
Atten: 20 dB

IFGain:Low

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

TRACE[ 755 6
T

Frequency

oeT|P

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 3.160 s (1001 pts)

Freq Offset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH — DH3

PULSE WIDTH — DH3

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

S09 DO ALIGN AUTO

01:23:01 PMDec 23, 2015

4L RE
[Center Freq 2.441000000 GHz | Trig Delay-2000 ps
PNO: Wide —»— 11g: Video
IFGain:Low Atten: 20 dB

#Avg Type: RMS

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

TRACE ‘

3456

Frequency

DET‘P

Auto Tune|

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step

1.000000 MHz

Auto Man

Freq Offset
0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 2.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
ALIGN AUTO

01:24:089 PMDec 23, 2015

d L
[Center Freq 2.441000000 GHz #Avg Type: RMS

PNO: Wide —— 1tig:Free Run
Atten: 20 dB

IFGain:Low

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

TRACE[ 755 6
T

Frequency

oeT|P

Auto Tune|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 3.160 s (1001 pts)

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH — DH5

PULSE WIDTH — DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

S09 DO ALIGN AUTO

01:17:53 PMDec 23, 2015

4L RE
[Center Freq 2.441000000 GHz | Trig Delay4000 s
PNO: Wide —»— 11g: Video
IFGain:Low Atten: 20 dB

#Avg Type: RMS

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

TRACE ‘

3456

Frequency

DET‘P

Auto Tune|

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step

1.000000 MHz

Auto Man

Freq Offset

0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 4.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
ALIGN AUTO

01:18:30 PMDec 23, 2015

d L
[Center Freq 2.441000000 GHz #Avg Type: RMS

PNO: Wide —— 1tig:Free Run
Atten: 20 dB

IFGain:Low

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

TRACE[ 755 6
T

Frequency

oeT|P

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Span 0 Hz

Sweep 3.160 s (1001 pts)

Freq Offset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016

IC: 579C-A1673

7.11.5.

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

OUTPUT POWER

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel | Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.50 30 -20.50
Middle 2441 9.47 30 -20.53
High 2480 9.46 30 -20.54
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.11.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.34
Middle 2441 9.32
High 2480 9.31
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.11.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 04:03:17 PM Jan 14, 2016

d L
[Center Freq 2.400000000 GHz

PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456

Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

200

=300

-00

500
B0.0

=700

CenterFreq
2.400000000 GHz

StartFreq
2.392500000 GHz

Stop Freq
2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

53.237 dBm
54561 dBm
8918 dBm

2.399 925 GHz
2.400 000 GHz
2.402 055 GHz

SOWM~OG B WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
( S0 D

ALIGNMAUTO 04:03:58 PM Jan 14, 2016

g L RF
[Start Freq 30.000000 MHz |

PNO: Fast —»— 1rig:Free Run

IFGain:Low #Atten: 20 dB

#Avg Type: RMS

TRACE
T

3456

Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

000

-10.0

=200

-30.0

-40.0
=500

0.0
-70a

CenterFreq|
13.015000000 GHz

StartFreq
30.000000 MHz,

Stop Freq|
26.000000000 GHz

Start 30 MHz
#Res BW 100 kHz

MKR] MODE]

#VBW 300 kHz

[ v [ oo |
8.66 dBm
£0.29 dBm
£60.18 dBm
51.46 dBm

24020 GHz
4.804 0 GHz
7.206 0 GHz
1.44156 GHz

zZZZZ

CRNHBBWN >

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FLNC TH FUNCTI! ~

CF Step
2597000000 GHz|
[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

L RF : ALIGNAUTO  |04:04:31 PM Jan 14, 2016 F
[Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[T= 395 6 requency
PNO: Wide Cpo 1'4g:FreeRun Avg|Hold:>100/100 T A

\FGainow © Atten:20 dB per

Mkr1 2.441 060 GHz Auto Tune
Ref Offset 11 dB
l%gsldiv R:f 2(;‘.800 dBm 8.919 dBm

CenterFreq
2.441000000 GHz

StartFreq
14008, 2.433500000 GHz

Stop Freq
2.448500000 GHz

CF Step
1.500000 MHz
Auto Man

Freq Offset,
0 Hz|

Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM 56 STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
L RF ALIGNMAUTO 04:05:17 PM Jan 14, 2016
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[\]- 34506 Frequency
PNO: Fast —»— 1rig:Free Run TYPE(M
IFGain:Low #Atten: 20 dB DET|P MMM NN
Auto Tune|
Ref Offset 11 dB Mkr4d 1.464 2 GHZz
10 dBidiv  Ref 20.00 dBm -50.44 dBm
Log 0
o CenterFreq
0w 13.015000000 GHz
-10.0 -11.00 ciEm|

=200

StartFreq

ne 30.000000 MHz

-40.0

=500

Stop Freq|
26.000000000 GHz

0.0

-70a

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz

oo e ] v ] fowon [ Auto Man
N 1 f 2.4410GHz 8.022 dBm

1 f 4.8820GHz 50.800 dBm
1 f 7.3230GHz 59.704 dBm Freq Offset
1f 114642 GHz 5044 dBm 0 Ha

CRNHBBWN >
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 04:06:07 PM Jan 14, 2016

d L
[Center Freq 2.483500000 GHz

PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L -2456 Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq
2.483500000 GHz

-0a

200

=300

StartFreq

-00

2.476000000 GHz

500
B0.0

Stop Freq

2.491000000 GHz

=700

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

57.064 dBm
-56.883 ¢dBm
8.260 dBm

2.483 500 GHz
2483710 GHz
2.480 085 GHz

SOWM~OG B WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
( S0 D

ALIGNMAUTO 04:06:40 PM Jan 14, 2016

g L RF
[Start Freq 30.000000 MHz |

PNO: Fast —»— 1rig:Free Run

IFGain:Low #Atten: 20 dB

#Avg Type: RMS

TRACE Frequency

T

3456

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

000

CenterFreq|

-10.0

13.015000000 GHz

=200

-30.0

StartFreq

30.000000 MHz|

-40.0
=500

0.0
-70a |

Stop Freq|
26.000000000 GHz

Start 30 MHz
#Res BW 100 kHz

MKR] MODE]

#VBW 300 kHz

[ v [ oo |
7.37dBm
£8.73 dBm
£9.48 dBm
50.33 dBm

24800 GHz
4.960 0 GHz
7.440 0 GHz
1.488 2 GHz

zZZZZ

CRNHBBWN >

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FLNC TH

CF Step
2597000000 GHz

FONCTI B Pute Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF 8 ALIGN AUTO

10:34:04 AMJan 15, 2016

q L
[Center Freq 2.400000000 GHz .
PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456 Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq

-0a
200

2.400000000 GHz

=300

StartFreq

-00

2.392500000 GHz

500

B0.0

Stop Freq

=700

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

Foi
56.827 dBm
-56.300 ¢dBm

9603 dBm

2.399 790 GHz
2.400 000 GHz
2.403 165 GHz

SOWM~OG B WM

A s

=
@
o]

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz CF Step

1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF : ALIGN AUTO

03:34:33 AM Jan 15, 2016

d L

enter Freq 2. z ]
c Freq 2.483500000 GH
PNO: Wide ) Trig: Free Run
IFGaim:Low Atten: 20 dB

#Avg Type: RMS
Avg|Held:>100/100 T

TRACE] -2 158 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log =

100

0.00

CenterFreq

R}

2.483500000 GHz

200

=300

StartFreq

-0

2.476000000 GHz

-S00

B00

Stop Freq|

-na

2.491000000 GHz

Center 2.483500 GHz
#Res BW 110 kHz #VBW 330 kHz
8.940 dBm
56.494 dBm
$9.210 dBm

2476180 GHz
2.490 415 GHz
2.483 500 GHz

looo-lm(rusone—-ﬁ
ZZZ

Span 15.00 MHz CF Step

1.500000 MHz

[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.12. ANTENNA C LOW POWER ENHANCED DATA RATE QPSK
MODULATION

7.12.1. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

Alternatively, 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 mWw.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.97 21 -11.00
Middle 2441 9.99 21 -10.98
High 2480 9.38 21 -11.59
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.12.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.74
Middle 2441 7.80
High 2480 7.19
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.13. ANTENNA C LOW POWER ENHANCED DATA RATE 8PSK
MODULATION

7.13.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20 dB
bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
Channel Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.3480 1.2318
Middle 2441 1.3430 1.2153
High 2480 1.3470 1.2326
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
i RL RF 509

SEMSEINT]

ALIGN AUTO 10:27:22 &M Dec 21, 2015

#IFGain:Low

Center Freq: 2.402000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Radio Std: None

Avg|Hold: 10110

Radio Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
10.0

0.00
-10.0

-200

CenterFreq
2.402000000 GHz

-30.0

-10.0

-50.0

-60.0

-70.0

Center 2.402 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth

1.2318 MHz
6.541 kHz
1.348 MHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

5.61 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset,
0 Hz|

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

SEMSEINT

ALIGNMAUTO 10:27:45 M Dec 21, 2015

#IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: Free Run
#Atten: 20 dB

Radic Std: None

Avg|Hold: 10110

Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 20.00 dBm

Frequency

Log
10.0

000

-10.0
-20.0

CenterFreq|
2.441000000 GHz

0.0
-40.0

.50.0 bbb LR

-60.0

-70.0 |

Center 2.441 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 2 MHz
#Sweep 100 ms)

Occupied Bandwidth

1.2153 MHz
-2.759 kHz
1.343 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

5.47 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.
i RL RF o049 D SEMSE!INT] ALIGN AUTO 10:28:13 AM Dec 21, 2015

Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 10110
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log
o CenterFreq
0.0 2.480000000 GHz
-10.0 - |4
-20.0 s
-30.0
-40.0 —
50,0 [
-60.0
-70.0
Center 2.48 GHz Span 2 MHz CF st
#Res BW 20 kHz #VBW 62 kHz #Sweep 100 ms 200000 1)
JAuto Man
Occupied Bandwidth Total Power 5.06 dBm
1.2326 MHz Freqofteet
Transmit Freq Error 17.048 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.347 MHz x dB -20.00 dB
IMSG STATUS
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.13.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (2)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, 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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

ALIGNAUTO | 01:32:54 PMDec 23, 2015

q 2.441500000 GHz #Avg Type: RMS TRACE[ S5 e Frequency
PNO: Wide L, 179:FreeRun Avg|Hold:> 100100 T ‘
IFGain:Low Atten: 20 dB DET

Auto Tune
Ref Offset 11 dB
E%gsldiv Ref 20.00 dBm

CenterFreq|
2.441500000 GHz|

StartFreq
2.438000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz
[Auto Man

Freq Offset
0 Hz

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBIW 910 kHz Sweep 2.533 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.13.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
ALIGN AUTO

01:31:06 PMDec 23, 2015

[Center Freq 2.440000000 GHz |
PNO: Fast L0 Trig: Free Run
IFGainLow Atten: 20 dB

Avg Type: Log-Pwr
Avg|Hold:> 1001100

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

TRACE[T 55 6
T

Frequency

per/P

Auto Tune|

CenterFreq
2.440000000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.490000000 GHz

CF Step
10.000000 MHz
Auto Man

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Stop 2.49000 GHz

Sweep 20.00 ms (1001 pts)

Freq Offset,
0 Hz|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
ALIGN AUTO

01:28:03 PMDec 23, 2015

#Avg Type: RMS
Avg|Hold:> 1001100

gL RF 509 DC
[Center Freq 2.415000000 GHz ]
PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

TRACE[T 55 6

Frequency

i
per/P

Auto Tune|

100

ik}

CenterFreq
2.415000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz

Auto Man

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

STATUS

Stop 2.43000 GHz

Sweep 20.00 ms (1001 pts)

Freq Offset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

SEMSE!INT]

ALIGN AUTO

01:29:48 PMDec 23, 2015

d L RF S19 DL
Center Freq 2445000000GHz | .

\FGainsLow © Atten:20 dB

Ref Offset 11 ¢B

10dBidiv. Ref 20.00 dBm
Log

#8vg Type: RMS
Avg|Hold:> 1001100

TRACE ‘
™

3456

Frequency

DET“F“

Auto Tune

10.0

000

CenterFreq|
2.445000000 GHz|

StartFreq
2.430000000 GHz|

Stop Freq|
2.460000000 GHz|

CF Step
3.000000 MHz

[Auto Man

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Sweep 2

Stop 2.46000 GHz
0.00 ms (1001 pts)

STATUS

Freq Offset
0 Hz

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO

01:30:18 PMDec 23, 2015

L RF S09 DL
[Center Freq 2.475000000 GHz .
PNO: Wide ) Trig: Free Run
Atten: 20 dB

IFGain:Low

Ref Offset 11 ¢B

10dBidiv. Ref 20.00 dBm
Log

#8vg Type: RMS
Avg|Hold:> 1001100

TRACE ‘ 3456
™

Frequency

DET“F“

Auto Tune|

CenterFreq|
2.475000000 GHz|

StartFreq
2.460000000 GHz|

Stop Freq|
2.480000000 GHz|

CF Step
3.000000 MHz

[Auto Man

Freq Offset
0 Hz

Start 2.46000 GHz
#Res BW 300 kHz

(E]

#VBW 300 kHz

STATUS

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

Page 164 of 273

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701I
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

7.13.4. AVERAGE TIME OF OCCUPANCY

LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (4)

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 PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

8PSK (EDR) Mode

DH Packet | Pulse | Number of | Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
3DH1 0.403 32 0.129 0.4 -0.271
3DH3 1.654 19 0.314 0.4 -0.086
3DH5 2.892 12 0.347 0.4 -0.053
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO 01:58:44 PM Dec 23, 2015

PNO: Wide —»— 1"ig: Video
IFGain:Low Aften: 20 dB

L
[Center Freq 2.441000000 GHz Trig Delay-100.0 ps

#Avg Type: RMS TRACE‘ 3456

T

Frequency

DET‘P

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

Auto Tune|

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step

1.000000 MHz

Auto Man

Freq Offset
0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 1.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH1

NUMBER OF PULSES — 3DH1

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
. 500  DC

ALIGN AUTO 01:53:13 PMDec 23, 2015

L RF
[Center Freq 2.441000000 GHz

PNO: Wide —— 1tig:Free Run

#Avg Type: RMS TRACE‘ 3456

Frequency

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

IFGain:Low

Atten: 20 dB

oeT|P

Auto Tune|

100

ik}

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset,
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 3.160 s (1001 pts)

STATUS
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

S09 DO

ALIGN AUTO

01:39:08 PMDec 23, 2015

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

IFGain:Low

4L AF
[Center Freq 2.441000000 GHz | Iria Delay-2000 s
PNO: Wide —— TAr:Itg:VI;::a
en:

#Avg Type: RMS TRACE ‘

3456

Frequency

DET‘P

Auto Tune|

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step

1.000000 MHz

Auto Man

Freq Offset
0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 2.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — 3DH3

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO 01:38:10 PMDec 23, 2015

0 L
[Center Freq 2.441000000 GHz .
PNO: Wide —— 1tig:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS TRACE‘ 3456
T

Frequency

oeT|P

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS

Freq Offset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO 01:33:45 PMDec 23, 2015

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

IFGain:Low

4L AF
[Center Freq 2.441000000 GHz | Trig Delay400.0 ps
PNO: Wide —*~ TAr:Itg:VI;:ZE
en:

#Avg Type: RMS TRACE ‘

3456

Frequency

DET‘P

Auto Tune|

CenterFreq|

2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step

1.000000 MHz

Auto Man

Freq Offset

0Hz

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 4.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D

ALIGN AUTO 01:35:49 PMDec 23, 2015

0 L
[Center Freq 2.441000000 GHz .
PNO: Wide —— 1tig:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS TRACE‘ 3456
T

Frequency

oeT|P

Ref Offset 11 dB

10dBidiv  Ref 20.00 dBm
Log

Auto Tune|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.13.5. OUTPUT POWER
LIMIT
§15.247 (b) (1)
RSS-247 (5.4) (2)
The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.
Alternatively, 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.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Channel | Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.12 21 -10.85
Middle 2441 10.27 21 -10.70
High 2480 9.72 21 -11.25
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.13.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.75
Middle 2441 7.81
High 2480 7.12
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

7.13.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: F

EBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 04:07:53 PM Jan 14, 2016

| L
[Center Freq 2.400000000 GHz .
PNO: Wide O 1ti@:Free Run

" Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L -2456 Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq
2.400000000 GHz

-0a

200

=300

StartFreq

-00

2.392500000 GHz

500

B0.0

Stop Freq

2.407500000 GHz

=700

Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz
50577 dBm
51.141 dBm
7.157 dBm

2.399 865 GHz
2.400 000 GHz
2.401 980 GHz

SOWM~OG B WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
1 RF S0 DC

ALIGN AUTO 04:08:33 PM Jan 14, 2016

30.000000 MHz |
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

d L
[Start Freq

#Avg Type: RMS

TRACE]. -3 158 Frequency

T

DET|P

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

CenterFreq

ooo
Rlli]

13.015000000 GHz

-200
=300

StartFreq,

30.000000 MHz|

-0
500

4<

-0 |

0.0

Stop Freq|
26.000000000 GHz

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz

T [ S
24020 GHz 526 dBm

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FLMC

CF Step
2597000000 GHz
[Auto Man

4.804 0 GHz
7.206 0 GHz
1.4415 GHz

wmﬂmmhmm—-ﬁ
ZZZ2Z

£60.74 dBm
£9.28 dBm
54.35 dBm

Freq Offset

0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF . ALIGN AUTO 04:09:26 PM Jan 14, 2016

L )
[Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[ 2456 Frequency

PNO: Wide 0 1"9:Free Run Avg|Hold:>100/100 T

IFGain:Low Atten: 20 dB DET| MR

Mkr1 2.440 970 GHz Auto Tune
Ref Offset 11 dB
l%gsldiv R:f 2(;‘.800 dBm 7,936 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.433500000 GHz

~12.80 o}

Stop Freq
2.448500000 GHz

CF Step
1.500000 MHz
Auto Man

Freq Offset,
0 Hz|

Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM 56 STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
L RF ALIGNAUTO 04:09:50PM Jan 14,2016 [ _ |
[Start Freq 30.000000 MHz #Avg Type: RMS WecE[l s Frequency
N Trig: Free Run v

PNO: Fast —»—
IFGain:Lauw #Atten: 20 dB DET|F WH MR
Mkr4 1.464 2 GHZ Auto Tune

Ref Offset 11 dB

1L%gBIdiv Ref 20.00 dBm -53.91 dBm

1

100

CenterFreq|
0.00 13.015000000 GHz
-0a

-200

StartFreq
30.000000 MHz

=300

-400

500

Stop Freq
26.000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts; 2597000000 GHz|

T [ ] oo Jmvoneom] s pute Man
N 1 24410 GHz 463 dBm

1 48820 GHz £8.44 dBm

1 73230 GHz £9.27 dBm Freq Offset|
1 1464 2 GHz £3.91 dBm 0Hz

SOLWNATEWN
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
RF

ALIGN AUTO 04:11:06 PM Jan 14, 2016

d L
[Center Freq 2.483500000 GHz

PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456

Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

200

=300

-00

500

B0.0

=700

CenterFreq
2.483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

53691 dBm
53.691 dBm
68739 dBm

2.483 500 GHz
2.483 6500 GHz
2.480 110 GHz

SOWM~OG B WM

A s

=
@
o]

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUMNC

CF Step
1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
! RF 500  DC

ALIGMAUTO 04:11:49 PM Jan 14, 2016

30.000000 MHz

0 L
Start Freq

PNO: Fast —»—-‘ Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avyg Type: RMS

TRACE
Y

3456

Frequency

DeT|P

Ref Offset 11 dB

10 dBidiv__ Ref 20.00 dBm
Log

Auto Tune

100

000
-100

-200

-300

400

-60.0

4

-60.0
=700 ‘

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26000000000 GHz

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz
L
5.766 dBm
59497 dBm
59533 dBm
5347 dBm

FUNCTION
24800 GHz
4.960 0 GHz
7.440 0 GHz
1.4882 GHz

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FUNCTION %/IDTH FUNCTION VALUE

CF Step
2597000000 GHz
Auto Man

FreqOffset,
0 Hz|
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REPORT NO: 15U22427-E1V2
FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF 8 ALIGN AUTO

09:42:44 AMJan 15, 2016

q L
[Center Freq 2.400000000 GHz .
PNO: Wide 0 1"9:Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold:> 1001100 T

TRACE[L 2456 Frequency

DET

Ref Offset 11 dB

10 dB/div_ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq

-0a

2.400000000 GHz

200

=300

StartFreq

-00

2.392500000 GHz

500

B0.0

Stop Freq

=700

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

Foi
-55.258 dBm
56.941 dBm

7.894 dBm

2.399 790 GHz
2.400 000 GHz
2.403 165 GHz

SOWM~OG B WM

A s

=
@
o]

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz CF Step

1.500000 MHz

Auto Man

Freq Offset,
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D

RF : ALIGN AUTO

03:43:29 AM Jan 15, 2016

d L

enter Freq 2. z ]
c Freq 2.483500000 GH
PNO: Wide ) Trig: Free Run
IFGaim:Low Atten: 20 dB

#Avg Type: RMS
Avg|Held:>100/100 T

TRACE]. -2 15 8 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBldiv
Log ~

100

0.00

CenterFreq

R}

2.483500000 GHz

200

=300

StartFreq

-0

2.476000000 GHz

-S00

B00

-na

Stop Freq|
2.491000000 GHz

Center 2.483500 GHz
#Res BW 110 kHz #VBW 330 kHz
7.348 dBm
56.965 dBm
$8.421 dBm

2476180 GHz
2.489 350 GHz
2.483 500 GHz

looo-lm(rusone—-ﬁ
ZZZ

CF Step
1.500000 MHz

[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

8. RADIATED TEST RESULTS
8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (10
Hz) video bandwidth with peak detector for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. ANTENNA B HIGH POWER BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

UL Fremon t - Chamber E 16 Feb 2816 11:25:34
Restricted Bondedge

Project Number: 15022427
Config:EUT Only
Mode:GFSK 2482 MHz
Tested by:T. Pham

125

£
~
>
B
@
Kl

imit (dBul

31 18 .5MHz/
Frequency (GHz)

Range (GHz) REU/UBM Ref/Attn Det/Avg Type Suzep Pls  #sups/Mode FPosition Range (GHz) RBL/UBl Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode Pasition
1:2.3172.415 1MC-3d8) /34 189/12 PEAK/Pur Avg(RNS)  2Bmsec(futo) BRI NAXH 5 dege 118 cn| 2:2.31°2.415 1MC-3dB)/18 189/12 PEAK/VoI4 Aug 28.9sec(Auto) 8081 1/WRIT 5 degs 118 cn

onnel Bondedge - H.TST 38915 29 Dec 2815 Rev 8.5 24 Jun 2815

DATA
Trace Markers

Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.364 40.57 Pk 319 -20 52.47 - - 74 -21.53 5 110 H
4 *2.365 29.74 VALT 319 -20 41.64 54 -12.36 - 5 110 H
1 *2.39 38.54 Pk 321 -19.9 50.74 - - 74 -23.26 5 110 H
3 *2.39 27.88 VALT 321 -19.9 40.08 54 -13.92 5 110 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT

UL Fremon t - Chamber E 16 Feb 2816 11:38:02
Restricted Bondedge

Project Number: 15022427
Config:EUT Only
Mode:GFSK 2482 MHz
Tested by:T. Pham

125

115

185]

95

£
~
>
>
@
!

imit (dBuUy

18 .5MHz/ 2.
Frequency (GHz)

Range (6Hz) REU/UB Ref/Attn Det/Avg Type e Pls  #5ups/Mode  FPosition Range (GHz) RBL/UBl Ref/Attn  Det/Avg Tgpe Sueep Pts #5ups/Mode Pasition

Low Chonnel Bandedge - U.TST 38915 29 Dec 2815 Rev 8.5 24 Jun 2815

DATA

Trace Markers

Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.388 40.81 Pk 321 -19.9 53.01 - - 74 -20.99 318 280 Vv
1 *2.39 35.48 Pk 321 -19.9 47.68 - - 74 -26.32 318 280 Vv
3 *2.39 27.68 VALT 321 -19.9 39.88 54 -14.12 - - 318 280 Vv
4 *2.39 27.71 VALT 321 -19.9 39.91 54 -14.09 - - 318 280 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

~UL Fremont - Chaomber E 16 Feb 2016 11:26:01
Restricted Bondedge

Project Number: 15022427
Config:EUT Only
Mode:GFSK 2488 MHz
Tested by:T. Phom

12

£
~
>
B
@
Kl

Average Limit CdBuU/m)

18.3MH=z/ 2.563
Frequency (GHz)

EEN Ref/Atkn  Det/Av:

Ronge (6Hz) g Tupe Sucep Pls  #sups/tode FPosition Range (GHz) RBL/UBl Ref/Attn  Det/Avg Type Sueep Pts 5ups/fode FPositi
1:2.46%2.563 THE-348) /34 189/12 PEAK/Pur Avg(RHS)  ZBnsec(futo) 8031 HAXH B dege 184 cn| 2:2.46°2.563 1MC-3d8)/18 169/12 PERK/UaI4 g

28.4eec(Auto) 8081 1/LRIT B dege 164 cn H

High Channel Bendedge - H.TST 38915 29 Dec 2815 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 43.69 Pk 323 -20 55.99 - - 74 -18.01 0 104 H
2 *2.484 45.18 Pk 323 -20 57.48 - - 74 -16.52 0 104 H
3 *2.484 33.2 VA1T 323 -20 45.5 54 -8.5 0 104 H
4 *2.484 33.1 VA1T 323 -20 45.4 54 -8.6 0 104 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 179 of 273

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chamber E 16 Feb 2816 11:14:58

125
Restricted Bondedge

Project Number: 15022427
Config:EUT Only
Mode:GFSK 2488 MHz
Tested by:T. Phom

£
~
>
B
@
Kl

Average Limit CdBuU/m)

55

45

35

2.46 18.3MH=z/ 2.563
Frequency (GHz)

Ronge (6Hz) RE/UBl Ref/Attn Det/fvg Type e Pls  #sups/tode FPosition Range (GHz) RB/UBl Ref/Attn  Det/Avg Type " Pts #5ups/Made  Position

High Channel Bendedge - U.TST 38915 29 Dec 2815 Rev 9.5 24 Jun 2815

DATA
Trace Markers

Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 39.69 Pk 323 -20 51.99 - - 74 -22.01 77 208 \
2 *2.484 41.49 Pk 323 -20 53.79 - - 74 -20.21 77 208 \
3 *2.484 30.03 VALT 323 -20 42.33 54 -11.67 - - 77 208 \
4 *2.484 29.94 VALT 323 -20 42.24 54 -11.76 - - 77 208 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

ANTENNA B, HIGH POWER HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

~UL Fremont — Chamber F 12 Nov 2815 13:56:04
Rodiated Emissions 3-Meters

- Project Number: 15022427
18 Config EUT Only

Mode BT GFSK 222MHz
Tested by:J. Li

"

95

C(dBulU/m)

Avg Limit (dBuU/m

Frequency (GHz>

Range (Gz) REWUBN  Ref/Atin  Dei/Avg Tups Sucep Plo  Houps/fode Position Range (GHz) RGN Ref/Alin  Det/fvg Tupe Plo Foupa/Mode Position
1:4-3 11-3dB)// 38k 67/18  PEAK/Pur Avg(RUS)  SensecCfuto) 6AD1 MY 0-360degs H | 3:3-18 NC-2BO/30k 878 PEAK/Pur Avg(RNS)  9ZnsecChuto) 18k N 8-360degs H

BT GFSK 2462 WFZ ePA 0@.DAT 38915 16 Jun 2015 Rev 8.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

HKUL Freman t - Chamber F 12 Nov 2B15 13:56:84

Rodioted Emissions 3-Meters

= Project Number: 15022427
18 Contig:EUT Only
Mode:BT GFSK 24B2MHz
Tested by:J. Li

g5

a5

75

65

(dBulU/m2

Avg Limit (dBulU/m)
55

45

35

Frequency (GHz)
Range (6H2) REU/BU  Ref/Atin Dei/fvg Tupe Sueep Pts  Foups/fode Fosition Range (6H2) RUABI  Ref/Atn Det/Avg Type o Pts Fowps/Mode FPosition

BT GFSK 2482 WF2 ePA 08.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U22427-E1V2

FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016

IC: 579C-A1673

DATA
Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *2.217 42.03 PK2 315 -21.2 52.33 - 74 -21.67 122 232 H
*2.22 28.66 VALT 315 -21.2 38.96 54 -15.04 122 232 H
4 *2.684 41.64 PK2 32.7 -20.8 53.54 - 74 -20.46 185 152 \
*2.681 28.64 VALT 32.7 -20.8 40.54 54 -13.46 - - 185 152 \
2 *3.61 38.78 PK2 35 -29.2 44.58 - - 74 -29.42 249 341 H
*3.611 25.76 VALT 35 -29.2 31.56 54 -22.44 - - 249 341 H
3 *12.083 34.86 PK2 39.1 -22.6 51.36 - - 74 -22.64 328 144 H
*12.082 22 VALT 39.1 -22.6 38.5 54 -15.5 - 328 144 H
5 *4.781 39.3 PK2 341 -28.1 45.3 74 -28.7 228 276 \
*4.78 26.07 VA1T 341 -28.1 32.07 54 -21.93 - 228 276 \
6 *10.849 34.29 PK2 38.1 -21.8 50.59 - 74 -23.41 38 193 \
*10.845 21.16 VALT 38.1 -21.8 37.46 54 -16.54 38 193 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

~UL Fremont — Chamber F 12 Nov 2815 14:28:14
Rodiated Emissions 3-Meters

"

- Project Number: 15022427
18 Config EUT Only

Mode BT GFSK 2241MHz
Tested by:J. Li

g5

85

75

65

C(dBulU/m)

Avg Limit (dBul/m
55 =

45

I CN

35

18
Frequency (GHz>

Range (Gz) REWUBN  Ref/Atin  Dei/Avg Tups Sucep Plo  Houps/fode Position Range (GHz) RGN Ref/Alin  Det/fvg Tupe Plo Foupa/Mode Position
1:4-3 11-3dB)// 38k 67/18  PEAK/Pur Avg(RUS)  SensecCfuto) 6AD1 MY 0-360degs H | 3:3-18 NC-2BO/30k 878 PEAK/Pur Avg(RNS)  9ZnsecChuto) 18k N 8-360degs H

BT GFSK 2441 WFZ ePA 0@.DAT 38915 16 Jun 2015 Rev 8.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

HKUL Fremant - Chamber F 12 Nov 2B15 14:20:14

Rodioted Emissions 3-Meters

= Project Number: 15022427
18 Contig:EUT Only
Mode:BT GFSK 244 1MHz
Tested by:J. Li

g5

a5

dBul/m

75

(dBulU/m2

Avg Limit (dBulU/m)

Frequency (GHz)
Range (6H2) REU/BU  Ref/Atin Dei/fvg Tupe Sueep Pts  Foups/fode FPosition Range (6H2) RUABI  Ref/Atin Det/Avg Tupe o Pts  Fowps/Mode FPosition

BT GFSK 2441 WF2 ePA 08.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U22427-E1V2

FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016
IC: 579C-A1673

DATA
Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuV/m)
1 *2.79 42.21 PK2 32.7 -20.6 54.31 - 74 -19.69 177 202 H
*2.787 28.52 VALT 32.7 -20.6 40.62 54 -13.38 - - 177 202 H
3 *12.363 34.99 PK2 39.1 -22.8 51.29 - 74 -22.71 196 280 H
*12.364 22.27 VALT 39.1 -22.8 38.57 54 -15.43 196 280 H
2 *5.04 38.89 PK2 34.2 -28.5 44.59 - 74 -29.41 312 162 H
*5.04 25.8 VALT 34.2 -28.5 315 54 -22.5 - 312 162 H
4 *3.71 39.43 PK2 34.6 -29.5 44,53 74 -29.47 340 128 \"
*3.711 26.29 VAILT 34.6 -29.5 31.39 54 -22.61 - - 340 128 \"
5 *8.152 36.35 PK2 35.8 -24.7 47.45 - 74 -26.55 214 307 \
*8.155 23.38 VALT 35.8 -24.9 34.28 54 -19.72 - - 214 307 \
6 *10.913 33.88 PK2 38.1 -21.7 50.28 - 74 -23.72 263 288 \
*10.916 21.12 VALT 38.1 -21.7 37.52 54 -16.48 263 288 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

~UL Fremont — Chamber F 12 Nov 2815 14:55:08
Rodiated Emissions 3-Meters

"

- Project Number: 15022427
18 Config EUT Only

Mode BT GFSK 2288MHz
Tested by:J. Li

g5

85

75

65

C(dBulU/m)

Avg Limit (dBul/m
55 =

45

MW

35

18
Frequency (GHz>

Range (Gz) REWUBN  Ref/Atin  Dei/Avg Tups Sucep Plo  Houps/fode Position Range (GHz) RGN Ref/Alin  Det/fvg Tupe Plo Foupa/Mode Position
1:4-3 11-3dB)// 38k 67/18  PEAK/Pur Avg(RUS)  SensecCfuto) 6AD1 MY 0-360degs H | 3:3-18 NC-2BO/30k 878 PEAK/Pur Avg(RNS)  9ZnsecChuto) 18k N 8-360degs H

BT GFSK 2488 WFZ ePA 0@.DAT 38915 16 Jun 2015 Rev 8.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT

HKUL Fremant - Chamber F 12 Nov 2B15 14:55:08

Rodioted Emissions 3-Meters

= Project Number: 15022427
18 Contig:EUT Only
Mode:BT GFSK 2488MHz
Tested by:J. Li

g5

a5

dBul/m

75

(dBulU/m2

Avg Limit (dBulU/m)

Frequency (GHz)
Range (6H2) REU/BU  Ref/Atin Dei/fvg Tupe Sueep Pts  Foups/fode FPosition Range (6H2) RUABI  Ref/Atin Det/Avg Type o Pts Foups/Mode FPosition

BT GFSK 2488 WF2 ePA 08.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Page 185 of 273

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U22427-E1V2

FCC ID: BCGA1673

DATE: FEBRUARY 16, 2016

IC: 579C-A1673

DATA
Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)

1 *2.81 41.52 PK2 32.7 -20.5 53.72 - 74 -20.28 78 160 H
*2.809 28.54 VALT 32.7 -20.5 40.74 54 -13.26 78 160 H

2 *3.729 39.37 PK2 345 -29.4 44.47 - 74 -29.53 194 251 H
*3.726 26.44 VALT 345 -29.4 31.54 54 -22.46 - - 194 251 H

3 *8.272 35.89 PK2 35.8 -25 46.69 - - 74 -27.31 228 199 H
*8.271 233 VALT 35.8 -25 34.1 54 -19.9 - - 228 199 H

4 *3.802 39.38 PK2 34.1 -28.8 44.68 - - 74 -29.32 323 308 Vv
*3.801 26 VALT 34.1 -28.8 313 54 -22.7 - 323 308 Vv

5 *4.023 38.61 PK2 33.6 -29 43.21 74 -30.79 145 186 \
*4.021 25.76 VA1T 33.6 -29 30.36 54 -23.64 - 145 186 \

6 *12.401 34.88 PK2 39.1 -22.3 51.68 - 74 -22.32 185 122 \
*12.398 22.16 VALT 39.1 -22.3 38.96 54 -15.04 185 122 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

8.2.2. ANTENNA B, HIGH POWER ENHANCED DATA RATE 8PSK
MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber E 16 Feb 2016 11:39:83
Restricted Bondedge

Project Number: 15022427
Config:EUT Only
Mode:BPSK 2482 MHz
Tested by:T. Phom

125

£
~
>
B
@
Kl

Average 3

4
PR - N

.31 18 .5MH=z/
Frequency (GHz)

Ronge (6Hz) EEN Ref/fttn  Det/fvg
1:2.31°2.415

Tupe Sucep Pls  #sups/tode FPosition Range (GHz) RBL/UBl Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode  Position
1M(-3dB) /3 189/12 PEAK/Pur Avg(RHS)  ZBnsec(futo) 8031 HAXH B dege 123 co| 2:2.31°2.415 B)/10 169/12 PERK/UaI4 g @ degs 12

1HC-3ck 28.9eec(Auto) 8081 1/LRIT dege 129

Low Chonnel Bondedge - H.TST 38915 29 Dec 2815 Rev 9.5 24 Jun 2815

DATA
Trace Markers

Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.358 40.56 Pk 31.9 -20 52.46 - - 74 -21.54 0 129 H
4 *2.365 28.46 VALT 31.9 -20 40.36 54 -13.64 - 0 129 H
1 *2.39 37.94 Pk 321 -19.9 50.14 - - 74 -23.86 0 129 H
3 *2.39 27.59 VALT 321 -19.9 39.79 54 -14.21 0 129 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber E 16 Feb 2816 11:34:27

Restricted Bandedge

Project Number: 15022427
Config:EUT Only
Mode:8PSK 2482 MHz
Tested by:T. Pham

£
~
>
5
@
Kl

imit (dBuUym

T8 5HH=/ 2.4
Frequency (GHz)
Ronge (6Hz) RBu/UBW Ref/fttn  Det/fvg Tupe i=ef Pts  #Sups/Mode  Position Ronge (GHz) RBU/UBU Ref/fttn  Det/Avg Type Sueep. Pts  #Sups/Mode  Position

Low Channel Bandedge - U.TST 38915 29 Dec 2815 Rev 9.5 24 Jun 2815

DATA
Trace Markers

Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
4 *2.389 27.23 VALT 321 -19.9 39.43 54 -14.57 - - 318 280 Vv
1 *2.39 36.15 Pk 321 -19.9 48.35 - - 74 -25.65 318 280 Vv
2 *2.39 45.68 Pk 321 -19.9 57.88 - - 74 -16.12 318 280 Vv
3 *2.39 27.11 VALT 321 -19.9 39.31 54 -14.69 - - 318 280 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

IZKUL Freman + - Chamber E 16 Feb 2816 11:44:24

Restricted Bondedge

Project Number: 15022427
Config:EUT Only
Mode:BPSK 2488 MHz
Tested by:T. Pham

115

185]

95

85

75

£
~
>
>
@
!

65

\2 Average Limit CdBuU/m)

bk b A b

55

\
45 \a
,/ &

~—

35

2 18. 3MHz/ 2.
Frequency (GHz)

ge (6Hz) REU/UEW Ref/Atkn  Det/Av: ps/Made
563

Ran g Tupe Suzep Pls  #5u Position Range (GHz) RBL/UBU Ref/Attn  Det/Avg Type Sueep Pts  #5ups/Mode Pasition
1:2.46 1MC-3d8) /34 189/12 PEAK/Pur Avg(RNS)  2Bmsec(huto) BEE1  NAXH B dege 188 ca| 2:2.4672.563 1MC-3B)/18 189/12 PEAK/VoI4 Avg a1 1/WRIT

28.4sec(Aute) 8081 8 dege 188 cn

High Channel Bondedge - H.TST 38915 29 Dec 26815 Rev 8.5 24 Jun 2815

DATA
Trace Markers

Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 39.94 Pk 323 -20 52.24 - - 74 -21.76 0 108 H
2 *2.484 42.81 Pk 323 -20 55.11 - - 74 -18.89 0 108 H
3 *2.484 30.29 VALT 323 -20 42.59 54 -11.41 0 108 H
4 *2.484 30.29 VALT 323 -20 42.59 54 -11.41 0 108 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U22427-E1V2 DATE: FEBRUARY 16, 2016
FCC ID: BCGA1673 IC: 579C-A1673

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chamber E 16 Feb 2016 11:48:53
Restricted Bondedge

Project Number: 15022427
Config:EUT Only
Mode:BPSK 2488 MHz
Tested by:T. Phom

125

£
~
>
B
@
Kl

= Limit CdBuU/m)
55

(]

45

35

2.76 T8 3MH=z/ 2 563
Frequency (GHz)

Renge (6Hz) REu/UBl Ref/Rttn Det/Avg Type Sueey Pls  #5ups/Mode Position Range (GHz) RBLI/UB Ref/Rttn Det/Avg Type Sueep. Pts #5ups/Mode Position

High Chonnel Bendedge - U.TST 38915 29 Dec 2815 Rev 9.5 24 Jun 2815

DATA
Trace Markers

Marker Frequency Meter Det AFT711 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 38.73 Pk 323 -20 51.03 - - 74 -22.97 77 207 \
3 *2.484 28.16 VALT 323 -20 40.46 54 -13.54 - - 77 207 \
4 *2.484 28.16 VALT 323 -20 40.46 54 -13.54 - - 77 207 \
2 *2.493 40.39 Pk 323 -20.1 52.59 - - 74 -21.41 77 207 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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