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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE
1 INFINITE LOOP
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: TABLE DEVICE
MODEL: A1671, A1821
SERIAL NUMBER: DLXST016HPJQ (Conducted), DLXSTOONHPJQ (Radiated)
DATE TESTED: NOVEMBER 23, 2016 — JANUARY 17, 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements set
forth in the above standards. All indications of Pass/Fail in this report are opinions expressed by
UL Verification Services Inc. based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions
and modes of operation as described herein. This document may not be altered or revised in any
way unless done so by UL Verification Services Inc. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Verification Services Inc.
will constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
Wf}?ﬁr}i#?fﬁdﬁ vEer
MENGISTU MEKURIA LIEU NGUYEN
SENIOR ENGINEER TEST ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC
CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A (IC:2324B-1) Chamber D (IC:2324B-4)
[] Chamber B (1C:2324B-2) Chamber E (I1C:2324B-5)
[] Chamber C (IC:2324B-3) Chamber F (1C:2324B-6)
Chamber G (IC:2324B-7)
Chamber H (1C:2324B-8)

CILXXN

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope
of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Parameter Uncertainty
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT, model number A1671, A1821 is a tablet with multimedia functions (music, application
support, and video), Cellular GSM/GPRS/EGPRS/CDMA2000 1xRTT/1x Advanced/EVDO
Rev.A/IWCDMA /HSPA+/DC- HSDPA/LTE FDD & Carrier Aggregation/TDD/TD-SCDMA radio,
IEEE 802.11a/b/g/n/ac radio, and Bluetooth radio. The rechargeable battery is not user
accessible.

5.1. DESCRIPTION OF MODELS DIFFERENCES

Both Model A1671 and A1821 have identical PCB layout, design and functionality, except that
A1671 supports second electronic-UICC based SIM or “soft SIM” (called eSIM) beside the regular
UICC based SIM and A1821 will come with eSIM removed. RF and electromagnetic characteristic
are independent of the eSIM element. Both Models have exactly same technology and band
support. Model A1671 is used for EMC/RSE Testing and that data will be used for both Models

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 17.27 53.33
2402 - 2480 DQPSK 17.70 58.88
2402 - 2480 Enhanced 8PSK 17.83 60.67
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)

Antenna Gain (dBi)

2.4

-0.48

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 14E232.
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5.5. WORST-CASE CONFIGURATION AND MODE

For below 1G, 18-26GHz radiated emission, and power line conducted emissions were performed
with the EUT set to transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X/Y/Z, it was
determined that Y (Landscape) orientation was worst-case orientation. Therefore, all final radiated
testing was performed with the EUT in Y orientation.

Worst-case data rates were:

GFSK mode: DH5
8PSK mode: 3-DH5

DQPSK mode has been verified to have the lowest power.

There are two vendors of the WiFi/Bluetooth radio modules: variant 1 and variant 2. The Wi-
Fi/Bluetooth radio modules have the same mechanical outline (e.g., the same package dimension
and pin-out layout), use the same on-board antenna matching circuit, have an identical antenna
structure, and are built and tested to conform to the same specifications and to operate within the
same tolerances.

Baseline testing was performed on the two variants to determine the worst case on all conducted
power and radiated emissions.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple A1286 7313700NAGW N/A

Laptop AC/DC adapter Apple A1343 C062172045DDJ94A6 N/A
Earphone Apple NA NA N/A

EUT AC/DC adapter Apple A1357 WO010A051 N/A

I/O CABLES (CONDUCTED TEST)

1 Antenna 1 SMA Un-Shielded 0.2 To spectrum Analyzer
2 uUsB 1 USB Shielded 1 N/A
3 AC 1 AC Un-shielded 2 N/A

I/O CABLES (RADIATED ABOVE 1 GHZ)

None Used

I/O CABLES (RADIATED BELOW 1 GHZ AND AC LINE CONDUCTED: AC/DC ADAPTER
CONFIGURATION)

Shielded 0.9 N/A
shielded 1 N/A

1 Earphone Jack 1 3.5mm Audio
2 USB 1 USB

I/O CABLES (AC LINE CONDUCTED: LAPTOP CONFIGUARTION)

Earphone Jack 1 3.5mm Audio Shielded 0.9 N/A
USB 1 USB Shielded 1 N/A
AC 1 AC Un-shielded 2 N/A
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TEST SETUP - CONDUCTED TESTS

The EUT was connected to a host Laptop via USB cable adapter and spectrum analyzer to
antenna port. Test software exercised the EUT.

SETUP DIAGRAM

Spectrum
Analyzer

AC/DC Adapter

AC Source
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TEST SETUP- RADIATED-ABOVE 1 GHZ

The EUT was powered by battery. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp

( EUT

Spectrum Analyzer

AC Source
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TEST SETUP- BELOW 1GHz

The EUT was powered by AC/DC adapter and connected with earphone. Test software exercised
the EUT.

SETUP DIAGRAM

AC Source/ LISN Conducted Test

|
|
|
|
Antenna/Amp | Radiated Test

Earphone | \ :
EUT &, Ll :
Dl ' | l i
|

. | Spectrum Analyzer
l
|
|
|
|
|
AC/DC Adapter -
:
|
|
|
|
|
|
|
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TEST SETUP- AC LINE CONDUCTED: AC/DC ADAPTER CONFIGURATION

The EUT was tested with earphone connected and powered by AC/DC adapter via USB cable.
Test software exercised the EUT.

SETUP DIAGRAM

Earphone

0 EUT 5,

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

The EUT was tested with earphone connected and powered by host PC via USB cable. Test
software exercised the EUT.

SETUP DIAGRAM

Earphone

0 EUT 5,

EMI Receiver

Laptop

(95 )

AC/DC Adapter

AC Source/ LISN Conducted Test
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Amplifier, 1 - 18GHz MITEQ AFS42-00101800-25-5-42 T491 05/31/2017
Antenna, Active Loop 9KHz to 30MHz ETS-Lindgren 6502 T757 05/31/2017
Antenna, Broadband Hybrid, 30MHz to .
5000MHz Sunol Sciences Corp. JB3 T900 05/03/2017
Antenna, Double Ridge Guide Horn Antenna
700MHz to 18GHz A.H. SYSTEMS, INC. SAS-571 T962 09/15/2017
Antenna, Double Ridge Guide Horn Antenna
700MHz to 18GHz A.H. SYSTEMS, INC. SAS-571 T963 09/29/2017
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 02/22/2017
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T712 01/12/2017
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 T898 05/31/2017
Power Meter, P-series single channel Keysight N1912A T1245 05/03/2017
Power Sensor, P - series, 50MHz to 18GHz, .
Wideband Keysight N1921A T750 10/17/2017
Power Sensor, P - series, 50MHz to 18GHz, .
Wideband Keysight N1921A T1226 05/18/2017
Spectrum Analyzer, PXA, 3Hz to 44GHz Keysight N9030A T1466 03/09/2017
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 06/16/2017
Amplifier, 1 to 2.6..SGHz, 23.5dB Gain Keysight 34498 1402 7/5/2017
minimum
AC Line Conducted
*EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 12/19/2016
LISN for Conducted Emissions CISPR-16 Fischer 50/250-25-2-01 T1310 06/08/2017
Power Cable, Line Conducted Emissions uL PG1 T861 9/1/2017
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, April 26, 2016
Conducted Software uL UL EMC Ver 5.4, October 13, 2016
AC Line Conducted Software uL UL EMC Ver 9.5, May 26, 2015

NOTE: *testing is completed before equipment calibration expiration date.
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 16U23816-E2V2

FCC ID: BCGA1671

DATE: MARCH 01, 2017

IC: 579C-A1671

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
GFSK HIGH POWER| 1.000 1.000 1.000 100.00% 0.00 0.010
8PSK HIGH POWER | 1.000 1.000 1.000 100.00% 0.00 0.010
GFSK LOW POWER | 1.000 1.000 1.000 100.00% 0.00 0.010
8PSK LOW POWER | 1.000 1.000 1.000 100.00% 0.00 0.010

Page 19 of 152

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701I

TEL: (510) 771-1000

FAX: (510) 661-0888




REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

DUTY CYCLE PLOTS

8.1.1. HIGH POWER MODE

DUTY CYCLE GFSK

s Keysight Spectrum Analyzer - APvS.7(112916),39316, Temp B

=S|

[ rRF__ [soo bc |

[ SENSENT] I ALIGN AUTO [ 12:25:01 AMDec 08, 2016

L
[Center Freq 2.441000000 GHz

#Avg Type: RMS

Frequency

PNO: Fast ._._.‘ Trig: FreeRun
IFGain:Low #Atten: 26 dB

TRACE‘ 3456
v AN
DE[‘F

Ref Offset11 dB

dBidiv Ref 27.00 dBm

1
Lo

Auto Tune|

7o

Center Freq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

StopFreq|
2.441000000 GHz

CF Step
8.000000 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 10.00 ms (1001 pts)

STATUS |

Scale Type

DUTY CYCLE 8PSK

| Keysight Spectrum Analyzer - APv5.7(112916)39316, Temp B

[F |

RF [soe pC |

| SENSE:INT] | ALIGN AUTO _ [12:25:56 AMDec 08, 2016

[
[Center Freq 2.441000000 GHz

Ref Offset11 dB

1LA Ref 27.00 dBm

PNO: Fast —»— 1rig: FreeRun
IFGain:Low

#Avg Type: RMS

Frequency

#Atten: 26 dB

Auto Tune|

dBidiv
g

70

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

Stop Freq|
2.441000000 GHz|

CF Step
8.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 10.00 ms (1001 pts)

STATUS|

Scale Type
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.1.2. LOW POWER MODE

DUTY CYCLE GFSK

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L ALIGNAUTO |06:37:18 PMNOY 23, 2016

#Avg Type: RMS TRACE[1[2 3456 Frequency
T

PNO: Fast ._._.‘ Trig: Free Run
IFGain:Low #Atten: 20 dB

DET|P 1R EL

Auto Tune|
Ref Offset 11 dB
1L%gdB'div Ref 20.00 dBm

Center Freq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

StopFreq|
2.441000000 GHz

CF Step
8.000000 MHz
Auto Man

Freq Offset
0 H|

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #/BW 50 MHz Sweep 10.00 ms (1001 pts)

MSG [@ STATUS |

DUTY CYCLE 8PSK

Agilent Spectrum Analyzer - APv5.6(112216),39472,
ALIGNAUTO 09:09:30 PM Moy 23, 2016
#Bvg Type: RMS TACE] 5o s e Frequency

PNO: Fast ,_._.‘ Trig: Free Run
IFGain:Low #Atten: 20 dB

!
DET|P NN N

Auto Tune|
Ref Offset 11 dB
Ref 21.00 dBm

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

Stop Freq|
2.441000000 GHz|

CF Step
8.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Center 2.441000000 GHz Span 0 Hz
|Res BW 8 MHz #/BW 50 MHz Sweep 5.000 ms (1001 pts)

IM 5G [@ STATUS|
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.2. HIGH POWER BASIC DATA RATE GFSK MODULATION
8.2.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20 dB
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled

RESULTS
20 dB 99%
Channel Frequency (MHz)| Bandwidth Bandwidth
(KHz) (KHz)
Low 2402 892.2 859.89
Middle 2441 862.3 864.37
High 2480 858.7 860.96
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

20 dB AND 99% BANDWIDTH LOW CH

Agilent Spectrum
! L

Analyzer - APv5.6(112216),39472,

ALTGMN AUTO 10:37:47 PMMov 23, 2016

‘ Center Fri

—— Trig:Free Run

#IFGain:Low #Atten: 20 dB

q: 2.402000000 GHz
Avg|Hold: 20/20

Radio Std: Nene

Radio Device: BTS

10 dBidiv

Ref Offset 11 dB
Ref 30.00 dBm

Log

Frequency

200
100

Center Freq,
2.402000000 GHz

000

-10.0

-20.0

-30.0
-40.0

-50.0

-50.0

Center 2.402 GHz
#Res BW 30 kHz

#/BW 91 kHz

Span 2 MHz,
#Sweep 100 ms

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Total Power

859.89 kHz

-13.380 kHz
892.2 kHz

OBW Power
x dB

20.2 dBm

JAuto

CF Step
200.000 kHz|
Man

99.00 %

FreqOffset
0Hz

-20.00 dB

ALIGN AUTO 10:47:54 PM Mo 23, 2016

—— Trig:Free Run

#IFGain:Low #Atten: 20 dB

‘ Center Freq: 2.441000000 GHz

Avg|Hold: 20/20

Radio Std: None

Radio Device: BTS

10 dBidiv

Ref Offset 11 dB
Ref 30.00 dBm

Frequency

Log

200
100

CenterFreq,
2.441000000 GHz

0.00

-10.0

-200

-30.0

-40.0

-50.0

-50.0

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 KkHz

Span 2 MHz
#Sweep 100 ms

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

Total Power

864.37 kHz
-11.953 kHz
862.3 kHz

OBW Power
x dB

20.3 dBm

[Auto

CF Step
200.000 kHz
Man

99.00 %

Freq Offset
0 Hz

-20.00 dB
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

20 dB AND 99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L

RF 500 DC

ALTGMN AUTO 10:50:47 PMMov 23, 2016

‘ Center Freq: 2.480000000 GHz Radio Std: None

#IFGain:Low

—— Trig:Free Run Avg|Hold: 20/20

#Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 30.00 dBm

Log

Frequency

200

100

Center Freq,
2.480000000 GHz

000
-10.0

-20.0

-30.0 i

-a0.0 A

-50.0

-50.0

Center 2.48 GHz
#Res BW 30 kHz

Span 2 MHz,

#/BW 91kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

860.96 kHz

Total Power 19.3 dBm

JAuto

CF Step
200.000 kHz|
Man

-6.713 kHz OBW Power 99.00 %

FreqOffset
0Hz

858.7 kHz x dB -20.00 dB
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.2.2. HOPPING FREQUENCY SEPARATION

LIMITS

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

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
! ALIGN AUTO 09:15:32 AMNOv 28, 2016

L RF S0GQ  DC S
n Frequency
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[| 23456
q pW Trig:Free Run Avg|Hold:>100/100 T ‘

IFGaindLow © #Atten: 40 dB oer|

Auto Tune
Ref Offset 11 dB
1L%gBrdiv Ref 30.00 dBm

CenterFreq,
2.441500000 GHz

StartFreq
2.439000000 GHz

Stop Freq
2.444000000 GHz

CF Step
500.000 kHz
JAuto Man

Freq Offset
0 Hz

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 200.0 ms (1001 pts)

MsG STATUS

Page 25 of 152

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: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.2.3. NUMBER OF HOPPING CHANNELS

LIMITS

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.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
500 DC ! ALTGMN AUTO 09:13:27 AMMov 28, 2016

L RF S
Center Freq 2.440000000 GHz ‘ Avg Type: Log-Pwr R Frequency
PNO:Fast = Trig:Free Run Avg|Hold:>100/100 T
.

IFGain:Low Atten: 30 dB DET‘P

Auto Tune

Ref Offset 11 dB
1L%gBl'div Ref 30.00 dBm

Center Freq,
2.440000000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.490000000 GHz

CF Step
10.000000 MHz
JAuto Man

FreqOffset
0Hz

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

ALIGN AUTO 09:10:18 AMNav 28, 2016

L RF S0Q DO
ICenter Freq 2.415000000 GHz

PNO: Wide Ly Trig: Free Run
IFGain:Low Atten: 30 dB

#Avg Type: RMS TRACE 5455

Frequency

Avg|Hold:>100/100 T
DET‘P MMNMN

Ref Offset 11 dB

10 dBrdiv - Ref 30.00 dBm
Log

Auto Tune

200

16 50 ol

CenterFreq
2.415000000 GHz|

StartFreq
2.400000000 GHz|

Stop Freq
2.430000000 GHz

Auto

CF Step
3.000000 MHz|
Man

FreqOffset
0 Hz|

Start 2.40000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

MsG

STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND
SEGMENT)

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF S0@ DO SENSEINT ALIGN AUTO 09:11:15 AMNov 28, 2016
#Avg Type: RMS acE[[ -5 5 6 Frequency

L
Center Freq 2.445000000 GHz

; Trig:Free Run

PNO: Wide T,
" Atten: 30 dB

IFGain:Low

Avg|Hold:>100/100 T
DET‘P MMNMN

Ref Offset 11 dB

10 dBidiv - Ref 30.00 dBm
Log

Auto Tune

200

15 5 cin|

Center Freq
2.445000000 GHz|

StartFreq
2.430000000 GHz|

Stop Freq
2.460000000 GHz

Auto

CF Step
3.000000 MHz|
Man

FreqOffset
0Hz

Start 2.43000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

MsG

STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017

IC: 579C-A1671

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F

ALIGN AUTO

09:12:52 AMhow 28, 2016

X/ L RF S0Q DO
ICenter Freq 2.475000000 GHz
PNO: Wide (5
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref Offset 11 dB

10 dBrdiv - Ref 30.00 dBm
Log

#Avg Type: RMS
AvglHold:> 1001100

TRACE ‘ 3456

T

Frequency

DET‘F’

Auto Tune

CenterFreq
2.475000000 GHz|

StartFreq
2.460000000 GHz|

Stop Freq
2.490000000 GHz

CF Step
3.000000 MHz

Auto Man

FreqOffset
0 Hz|

Start 2.46000 GHz
#Res BW 300 kHz

MsG

#VBW 300 kHz

Stop 2.49000 GHz

Sweep 20.00 ms (1001 pts)
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.2.4. AVERAGE TIME OF OCCUPANCY

LIMITS

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 0.394 31 0.122 0.4 -0.278
DH3 1.648 15 0.247 0.4 -0.153
DH5 2.896 10 0.290 0.4 -0.110
DH Packet | Pulse [ Number of [ Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.394 7.75 0.031 0.4 -0.369
DH3 1.648 3.75 0.062 0.4 -0.338
DH5 2.896 2.5 0.072 0.4 -0.328
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

PULSE WIDTH - DH1

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF ALTGMN AUTO 09:31:15 AMMov 28, 2016

L — ]
[Center Freq 2.441000000 GHz Trig Delay-100.0 ps ~ #Avg Type: RMS TRACE‘ 3456 Frequency

PNO: Wide —»— 11id

L) T
IFGainiLow #Atten: 40 dB DET|P NN

AMKr1 394.0 ps| Auto Tune
16.08 dB|

Ref Offset 11 dB
1L%gBl'div Ref 30.00 dBm

Center Freq,
2.441000000 GHz

StartFreq
2.441000000 GHz

TRIG LVL

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
JAuto Man

FreqOffset
0Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MsG STATUS

NUMBER OF PULSES - DH1

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF i ALIGN AUTO 09:32:17 AMNOV 28, 2016

L -
Center Freq 2.441000000 GHz | #Avy Type: RMS T[> 5 45 6 Frequency
PNO; Wide —— 1rig: Free Run

TY
IFGain:Low #Atten: 40 dB DET|P NN

Auto Tune
Ref Offset 11 dB
1L%gBrdiv Ref 30.00 dBm

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 5 (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

PULSE WIDTH - DH3

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF ALTGMN AUTO 09:18:53 AMhov 28, 2016

L — ]
[Center Freq 2.441000000 GHz Trig Delay-200.0 ps  #Avg Type: RMS TRACE‘ 3456 Frequency

PNO: Wide —»— 11id

L) T
IFGainiLow #Atten: 40 dB DET|P NN

AMKr1 1.648 ms| Auto Tune
-6.07 dB|

Ref Offset 11 dB
1L%gBl'div Ref 30.00 dBm

Center Freq,
2.441000000 GHz

StartFreq
2.441000000 GHz

TRIG LVL

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
JAuto Man

FreqOffset
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 - DH3

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF i ALIGN AUTO 09:30:27 AMNOV 28, 2016

L -
Center Freq 2.441000000 GHz | #Avy Type: RMS TacE[[2 5 45 6 Frequency
PNO; Wide —— 1rig: Free Run

TY
IFGain:Low #Atten: 40 dB DET|P NN

Auto Tune
Ref Offset 11 dB
1L%gBrdiv Ref 30.00 dBm

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 5 (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

PULSE WIDTH - DH5

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF ! ALTGMN AUTO 09:15:56 AMMov 28, 2016

L ———
Center Freq 2.441000000 GHz Trig Delay4000 ps  #Avg Type: RMS R Frequency
PNO: Wide —»— 11id o T oo

IFGaimLow #Atten: 40 dB DET,

AMKr1 2.896 ms| Auto Tune
28.06 dB|

Ref Offset 11 dB
1L%gBl'div Ref 30.00 dBm

Center Freq,
2.441000000 GHz

StartFreq
2.441000000 GHz

TRIG LVL

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
JAuto Man

FreqOffset
0Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts)

MsG STATUS

NUMBER OF PULSES - DH5

Agilent Spectrum Analyzer - AW5.5(1 12216),30554, Conducted F
L RF 8 ALIGN AUTO 09:16:34 AM MNow 28, 2016 Frequenc:
Center Freq 2.441000000 GHz #Avg Type: RMS 2356 quency

W Trig: Free Run v
PHO: Wide ——
IFGain:Low #Atten: 40 dB DET|P NN

Auto Tune
Ref Offset 11 dB
1L%gBrdiv Ref 30.00 dBm

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 5 (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2

FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.2.5. OUTPUT POWER

43578

Date:

1/19/17

LIMITS

§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
Output o .
Frequency Limit Margin
Channel Power
(MHz) (dBm) (dBm) (dB)
Low 2402 17.27 21 -3.73
Middle 2441 17.15 21 -3.85
High 2480 16.87 21 -4.13
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.2.6. AVERAGE POWER

ID: 43578 Date: | 1/19/17

LIMITS

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.

Frequency Average
Sren (MH2) Power (dBm)
Low 2402 16.98
Middle 2441 16.88
High 2480 16.52
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.2.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF S0@ DO SENSEINT]|

ALIGN AUTO 10:40:50 PM Now 23, 2016

PNO: Wide —»— Trig:Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACE ‘ 23456

Frequency

T
DET|P HH NN

Ref Offset 11 dB

10 dBidiv__ Ref 30.00 dBm
Log

Mkr3 2.399 955 GHz
-42.604 dBm

Auto Tune

0.0

100

oon

-10.0

=200
-300

-400

o af

-60.0
-60.0

Center Freq,
2.400000000 GHz

StartFreq
2.392500000 GHz

Stop Freq
2.407500000 GHz

Center 2.400000 GHz

Span 15.00 MHz

Res BW 100 kHz

#VBW 300 kHz

Sweep 1.467 ms (1001 pts)

N
N

1
1

WKF] MODE] TRC] 5CL]
N 1 f

f
f

2401875 GHz
2.400000 GHz
2.399 955 GHz

S A I

19.931 dBm
43.729 dBm
42604 dBm

FUNCTION WIDTH

[Auto

CF Step
1.500000 MHz|
Man

Freq Offset

1
2
4
5
6
7
8
9

CONDUCTED BANDEDGE MID CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF S0Q DO SENSE:INT|

ALIGN AUTO 10:45:29 PMNov 23, 2016

0 Hz

PNO: Wide —»— T1hig:Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACE ‘ 3456

Frequency

T
DET‘PNNNNN

Ref Offset 11 dB

10 dBrdiv - Ref 30.00 dBm
Log

Mkr1 2.441 000 GHz|
20.013 dBm|

Auto Tune

200

CenterFreq
2.441000000 GHz|

0.0 4|

StartFreq
2.433500000 GHz|

Stop Freq
2.448500000 GHz|

CF Step
1.500000 MHz

[Auto Man

FreqOffset
0 Hz|

Center 2.441000 GHz
|#Res BW 100 kHz

#VBW 300 kHz

Spanh 15.00 MHz
Sweep 1.467 ms (1001 pts)

MsG

% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 50 &

SEMSE:INT| ALTGMN AUTO 10:52:16 PMMov 23, 2016

#Avg Type: RMS TRACE‘ 3456

Frequency

PNO: Wide —+— 17ig: Free Run

T
IFGainiLow  #Atten: 30 dB DET|F AT

Ref Offset 11 dB

10 dBidiv._ Ref 30.00 dBm
Log

Mkr3 2.483 500 GHz
-45.98 dBm

00

1

)

100 /
oo

-100 ‘/

-200

-300

A

-400

N

-500

-60.0

Auto Tune

Center Freq,
2.483500000 GHz

StartFreq
2.476000000 GHz

Stop Freq
2.491000000 GHz

Center 2.483500 GHz
Res BW 100 kHz

Span 15.00 MHz

#VBW 300 kHz Sweep 1.467 ms (1001 pts)

1 f

N 2.480 005 GHz
N 2.483 500 GHz
N 2483500 GHz

FUNCTION WIDTH FUNCTION VALLE
18.947 dBm
-45.981 dBm

-45.981 dBm

CONDUCTED SPURIOUS EMISSIONS LOW CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506

SENSEINT| ALIGN AUTO 10:42:14 PM Mo 23, 2016

CF Step
1500000 MHz

JAuto Man

FreqOffset
0Hz

| #Avy Type: RMS TACE 356

Frequency

PNO: Fast —»— Trig:Free Run

TY
IFGainiLow  WAtten: 20 dB DErfP NN T

Ref Offset 11 dB
Ref 21.00 dBm

MKkr4 25.613 7 GHz
-50.82 dBm

Auto Tune

10 dBidiv
Log

1
11.0

1.00

-5.00

-19.0

280

380

-49.0

-69.0

B9.0

CenterFreq,
13.015000000 GHz

StartFreq
30.000000 MHz|

Stop Freq
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

Stop 26.00 GHz

#VBW 300 kHz Sweep 2.483 s (40001 pts;

E N

2.402 0 GHz
3.856 7 GHz
19.974 3 GHz
256137 GHz

v 1 oo |
19.12 dBm
£4.84 dBm
£3.32 dBm
50.82 dBm
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

CONDUCTED SPURIOUS EMISSIONS MID CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L

ALTGMN AUTO 10:46:59 PMMov 23, 2016

PNO: Fast —»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS TRACE‘ 3456

Frequency

T
Der|F

Ref Offset 11 dB

10 dBidiv._ Ref 21.00 dBm
Log

MKr4 25.600 7 GHz
-51.81 dBm

Auto Tune

1
1.0

1.00

-8.00

Center Freq,
13.015000000 GHz

-18.0

-29.0

-390
-43.0

StartFreq
30.000000 MHz

-59.0

-69.0

Stop Freq
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.483 s (40001 pts

Grgea] < ]
1 f 24410 GHz
1 f 37968 9 GHz

20.0204 GHz

1 f
1 f 26.600 7 GHz

FUNCTION

18.26 dBm
55.06 dBm
53.88 dBm
£51.81 dBm

FUNCTION WIDTH FUNCTION VALLE

JAuto

CF Step
2597000000 GHz
Man

FreqOffset
0Hz

CONDUCTED SPURIOUS EMISSIONS HIGH CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L RF 506

SENSEINT|

ALIGN AUTO 10:54:33 PM Now 23, 2016

PNO: Fast ~—»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS TRACE\ 3456

Frequency

v
DET|P HH NN

Ref Offset 11 dB

MKkr4 25.822 8 GHz

Auto Tune

-50.48 dBm

10 dBidiv__ Ref 10.00 dBm
Log

1
000

=105 dFy

-100

200

CenterFreq,
13.015000000 GHz

-300

-40.0

500

-60.0

/0.0

StartFreq
30.000000 MHz|

-80.0

Stop Freq
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.483 s (40001 pts

E| CL
2.480 0 GHz
3.665 8 GHz
19.291 9 GHz
25.822 8 GHz

v 1 oo

16.08 dBm
54,08 dBm
£53.92 dBm
50.48 dBm

FLINCT

[Auto

CF Step
2597000000 GHz
Man

Freq Offset
0 Hz
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF

ALTGMN AUTO 09:17:11 AMMov 28, 2016

L
Center Freq 2.400000000 GHz

#Avg Type: RMS TRACE‘ 3456

PNO: Wide —»— T1rig:Free Run Avg|Hoeld: 1001100

Frequency

T
IFGaimLow #Atten: 30 dB DET‘

Ref Offset 11 dB

10 dBidiv._ Ref 31.00 dBm
Log

20

11.0

1.00

-8.00

-19.0

-29.0

-38.0

Auto Tune

Center Freq,
2.400000000 GHz

StartFreq
2.392500000 GHz

Stop Freq
2.407500000 GHz

Center 2.400000 GHz
#Res BW 100 kHz

2.399 865 GHz
2.400 000 GHz

Span 15.00 MHz
Sweep 1.467 ms (1001 pts)

[

#VBW 300 kHz

44.102 dBm
-47.080 dBm

CF Step
1500000 MHz

JAuto Man

FreqOffset
0Hz

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F

RF S0G DO

ALIGN AUTO 09:17:46 AMNOv 28, 2016

1 L
ICenter Freq 2.483500000 GHz

#Avg Type: RMS TRACE\ 3456

PNO: Wide —»— T1rig:Free Run

Avg|Hold: 1001100 T

Frequency

#Atten: 30 dB

IFGain:Low

Ref Offset 11 dB

10 dBidiv__ Ref 31.00 dBm
Log

Auto Tune

210

110

1.00

CenterFreq,
2.483500000 GHz

StartFreq
2.476000000 GHz

-49.0

-55.0

Stop Freq
2.491000000 GHz

Center 2.483500 GHz
#Res BW 100 kHz

2476015 GHz
2487 445 GHz
2483500 GHz

Span 15.00 MHz

#VBW 300 kHz Sweep 1.467 ms (1001 pts)

[Auto

CF Step
1.500000 MHz|
Man

22103 dBm

-44.377 dBm
47512 dBm

Freq Offset
0 Hz
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.3. HIGH POWER ENHANCED DATA RATE DQPSK MODULATION

8.3.1. OUTPUT POWER

ID: 43578 Date: | 1/19/17

LIMITS

815.247 (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
Frequency Output Limit Margin
Channel | * " Viiz) ~ |Power (dBm)| (@Bm) | (dB)
Low 2402 17.68 21 -3.32
Middle 2441 17.51 21 -3.49
High 2480 17.70 21 -3.30
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.3.2. AVERAGE POWER

ID: 43578 Date: | 1/19/17

LIMITS

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.

Frequency Average
Sren (MH2) Power (dBm)
Low 2402 14.41
Middle 2441 14.25
High 2480 14.45
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.4. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

8.4.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20 dB
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Frequency 20 dB 99%
Channel (MH2) Bandwidth | Bandwidth
(KH2z) (KHz)
Low 2402 1364 1220.1
Middle 2441 1314 1228.4
High 2480 1299 1202.1
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

20 dB AND 99%

Agilent Spectrum
! L

BANDWIDTH LOW CH

Analyzer - APv5.6(112216),39472,

ALTGMN AUTO 10:58:31 PMMav 23, 2016

‘ Center Freq: 2.402000000 GHz Radio Std: None

—— Trig:Free Run Avg|Hold: 20/20

#IFGain;Low #Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 20.00 dBm

Log
100

000

-10.0

Frequency

Center Freq,
2.402000000 GHz

-200

-30.0

-40.0

50,0 i L U

-50.0

-70.0

Center 2.402 GHz
#Res BW 30 kHz

Span 5 MHz

#/BW 91kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power 16.7 dBm

1.2201 MHz

-0.225 kHz
1.364 MHz

OBW Power
x dB

99.00 %
-20.00 dB

ALIGN AUTO 11:05:41 PMNov 23, 2016

‘ Center Freq: 2.441000000 GHz

Radio Std: None

#

—— Trig:Free Run
#Atten: 20 dB

Avg|Hold: 20/20

IFGain:Low Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 20.00 dBm

CF Step
500.000 kHz|

JAuto Man

FreqOffset
0Hz

Frequency

Log
00

0.00

-10.0

CenterFreq,
2.441000000 GHz

-20.0

-30.0

-40.0

-50.0

-50.0

-700

Center 2.441 GHz
#Res BW 30 kHz

Span 5 MHz

#VBW 91 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

1.2284 MHz

Total Power 16.7 dBm

[Auto

CF Step
500.000 kHz
Man

-19.612 kHz OBW Power 99.00 %

Freq Offset
0 Hz

1.314 MHz x dB -20.00 dB
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

20 dB AND 99%

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L

RF 500 DC

BANDWIDTH HIGH CH

ALTGMN AUTO 11:10:05 PMMav 23, 2016

‘ Center Freq: 2.480000000 GHz Radio Std: None

—— Trig:Free Run Avg|Hold: 20/20

#IFGain;Low #Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 20.00 dBm

Log
100

000

-10.0

Frequency

Center Freq,
2.480000000 GHz

-200

-30.0

-40.0

-50.0

-50.0

-70.0 l

Center 2.48 GHz
#Res BW 30 kHz

Span 5 MHz

#/BW 91kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power 15.7 dBm

1.2021 MHz

13.881 kHz
1.299 MHz

OBW Power
x dB

99.00 %
-20.00 dB
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.4.2. HOPPING FREQUENCY SEPARATION

LIMITS

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

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
! ALIGN AUTO 10:03:53 AMNOv 28, 2016

L RF S0GQ  DC S
n Frequency
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[| 23456
q pW Trig:Free Run Avg|Hold:>100/100 T ‘

IFGaindLow © #Atten: 40 dB oer|

Auto Tune
Ref Offset 11 dB
1L%gBrdiv Ref 30.00 dBm

CenterFreq,
2.441500000 GHz

StartFreq
2.439000000 GHz

Stop Freq
2.444000000 GHz

CF Step
500.000 kHz
JAuto Man

Freq Offset
0 Hz

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 200.0 ms (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.4.3. NUMBER OF HOPPING CHANNELS

LIMITS

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.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
500 DC ! ALTGMN AUTO 10:00:28 AMMov 28, 2016

L RF S
Center Freq 2.440000000 GHz ‘ Avg Type: Log-Pwr R Frequency
PNO:Fast = Trig:Free Run Avg|Hold:>100/100 T
.

IFGain:Low Atten: 30 dB DET‘P

Auto Tune

Ref Offset 11 dB
1L%gBl'div Ref 30.00 dBm

Center Freq,
2.440000000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.490000000 GHz

CF Step
10.000000 MHz
JAuto Man

FreqOffset
0Hz

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

ALIGN AUTO 09:57:32 AMNav 28, 2016

L RF S0Q DO
ICenter Freq 2.415000000 GHz

PNO: Wide Ly Trig: Free Run
IFGain:Low Atten: 30 dB

#Avg Type: RMS TRACE 5455

Frequency

Avg|Hold:>100/100 T
DET‘P MMNMN

Ref Offset 11 dB

10 dBrdiv - Ref 30.00 dBm
Log

Auto Tune

200

R

CenterFreq
2.415000000 GHz|

StartFreq
2.400000000 GHz|

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz

Auto Man

FreqOffset
0 Hz|

Start 2.40000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.43000 GHz

Sweep 20.00 ms (1001 pts)

MsG

STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND
SEGMENT)

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF 506G DC SENSEINT ALIGNAUTO  [09:53:25 AMNov 28, 2016
Frequency

L
Center Freq 2.445000000 GHz

; Trig:Free Run

PNO: Wide T,
" Atten: 30 dB

IFGain:Low

#Avg Type: RMS TRACE[ 556

Avg|Hold:>100/100 T
DET‘P MMNMN

Ref Offset 11 dB
1L%gc|deiv Ref 30.00 dBm

Auto Tune

200

Center Freq
2.445000000 GHz|

StartFreq
2.430000000 GHz|

Stop Freq
2.460000000 GHz

CF Step
3.000000 MHz|

Auto Man

FreqOffset
0Hz

Start 2.43000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.46000 GHz

Sweep 20.00 ms (1001 pts)

MsG

STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT)

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F

< L ALTGMN AUTO 09:53:29 AMMov 28, 2016 m
Center Freq 2.475000000 GHz ] #Avg Type: RMS TRACE[ 55 5 q Y
PRO: Wide — Trig: Free Run AvglHold:>100/100 T |
: i I
IFGain:Low Atten: 30 dB DET|

Auto Tune
Ref Offset 11 dB
?_%SB"“" Ref 30.00 dBm

Center Freq,
2.475000000 GHz

StartFreq
2.460000000 GHz

Stop Freq
2.490000000 GHz

CF Step
3.000000 MHz|
JAuto Man

FreqOffset
0Hz

Start 2.46000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.4.4. AVERAGE TIME OF OCCUPANCY

LIMITS

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
Average
. Number of .
DH Packet FISE Rl Pulses in VA Limit (sec) |Margin (sec)
(msec) Occupancy
3.16 seconds
(sec)
8PSK (EDR) Mode
3DH1 0.401 31 0.124 0.4 -0.276
3DH3 1.652 17 0.281 0.4 -0.119
3DH5 2.904 12 0.348 0.4 -0.052
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

PULSE WIDTH - DH1

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF ALTGMN AUTO 10:17:07 AMMov 28, 2016

L — ]
[Center Freq 2.441000000 GHz Trig Delay-100.0 ps ~ #Avg Type: RMS TRACE‘ 3456 Frequency

PNO: Wide —»— 11id

L) T
IFGainiLow #Atten: 40 dB DET|P NN

AMKr1 401.0 ps| Auto Tune
-13.09 dB|

Ref Offset 11 dB
1L%gBl'div Ref 30.00 dBm

Center Freq,
2.441000000 GHz

StartFreq
2.441000000 GHz

TRIG LVL

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
JAuto Man

FreqOffset
0Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MsG STATUS

NUMBER OF PULSES - DH1

Agilent Spectrum Analyzer - AW5.5(1 12216),30554, Conducted F
L RF 8 ALIGN AUTO 10:17:29 AM MNow 28, 2016 Frequenc:
Center Freq 2.441000000 GHz #Avg Type: RMS 2356 quency

W Trig: Free Run v
PHO: Wide ——
IFGain:Low #Atten: 40 dB DET|P NN

Auto Tune
Ref Offset 11 dB
1L%gBrdiv Ref 30.00 dBm

CenterFreq
| 2441000000 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 5 (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

PULSE WIDTH - DH3

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF ALTGMN AUTO 10:14:05 AMMov 28, 2016

L — ]
[Center Freq 2.441000000 GHz Trig Delay-200.0 ps  #Avg Type: RMS TRACE‘ 3456 Frequency

PNO: Wide —»— 11id

L) T
IFGainiLow #Atten: 40 dB DET|P NN

AMKr1 1.652 ms| Auto Tune
1.46 dB

Ref Offset 11 dB
1L%gBl'div Ref 30.00 dBm

Center Freq,
2.441000000 GHz

StartFreq
2.441000000 GHz

e
’ Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
JAuto Man

FreqOffset
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 - DH3

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF i ALIGN AUTO 10:15:43 AMNOV 28, 2016

L -
Center Freq 2.441000000 GHz | #Avy Type: RMS e[ 25 45 6 Frequency
PNO; Wide —— 1rig: Free Run

TY
IFGain:Low #Atten: 40 dB DET|P NN

Auto Tune
Ref Offset 11 dB
1L%gBrdiv Ref 30.00 dBm

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 5 (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

PULSE WIDTH - DH5

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF ! ALTGMN AUTO 10:04:19 AMMov 28, 2016

L ———
Center Freq 2.441000000 GHz Trig Delay4000 ps  #Avg Type: RMS R Frequency
PNO: Wide —»— 11id o T oo

IFGaimLow #Atten: 40 dB DET,

AMKr1 2.904 ms| Auto Tune

Ref Offset 11 dB

1L%gBl'div Ref 30.00 dBm -29.68 dB|

Center Freq,
2.441000000 GHz

StartFreq
2.441000000 GHz

TRIG LVL

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
JAuto Man

FreqOffset
0Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts)

MsG STATUS

NUMBER OF PULSES - DH5

Agilent Spectrum Analyzer - AW5.5(1 12216),30554, Conducted F
L RF 8 ALIGN AUTO 10:06:54 &AM MNov 28, 2016 Frequenc:
Center Freq 2.441000000 GHz #Avg Type: RMS 2356 quency

W Trig: Free Run v
PHO: Wide ——
IFGain:Low #Atten: 40 dB DET|P NN

Auto Tune
Ref Offset 11 dB
1L%gBrdiv Ref 30.00 dBm

CenterFreq
s | 2441000000 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 5 (1001 pts)

MsG STATUS
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REPORT NO: 16U23816-E2V2

FCC ID: BCGA1671

DATE: MARCH 01, 2017

IC: 579C-A1671

8.4.5. OUTPUT POWER

43578

Date:

1/19/17

LIMITS

§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
Output o .
Frequency Limit Margin
Channel Power
(MHz) (dBm) (dBm) (dB)
Low 2402 17.82 21 -3.18
Middle 2441 17.60 21 -3.40
High 2480 17.83 21 -3.17
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.4.6. AVERAGE POWER

ID: 43578 Date: | 1/19/17

LIMITS

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.

Frequenc Average
Crenmel (l?/lHZ) ’ Power (ngm)
Low 2402 14.47
Middle 2441 14.31
High 2480 14.50
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.4.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv5.6(1122186),39472,

L RF S0 DC SEMNSE!INT ALIGNAUTO 11:00:51 PMMNow 23, 2016
#Avg Type: RMS TRACE[ D35 6 Frequency

- 4‘ Trig: Free Run T
PHO: Wide —>—
IFGaimLow #Atten: 30 dB DET‘P BN N

Auto Tune
Mkr3 2.399 625 GHz
Ref Offset 11 dB
EggBldiv RZf 3(?})0 dBm -31.36 dBm

200 CenterFreq,
2.400000000 GHz

-100

I
/

j StartFreq
200 M 2.392500000 GHz|
-30.0 el

-400

Stop Freq
2.407500000 GHz

-500

-60.0

Center 2.400000 GHz Span 15.00 MHz CF Step

Res BW 100 kHz #/BW 300 kHz Sweep 1.467 ms (1001 pts) 1.500000 MHz
[MerlMoDelTRefscll % [ v ] FUNCTION ] FUNCTIONWIDTH UNCTION VALU puto Man
1 f 2.401 950 GHz 15847 dBm

N
N 1 f 2.400 000 GHz -356.255 dBm
N 2399626 GHz -31.359 dBm FreqOffset

0 Hz

1
2
4
5
6
7
8
9

CONDUCTED BANDEDGE MID CH

Agilent Spectrum Analyzer - APv5.6(1122186),39472,

L RF S08 DO SEMNSE!INT ALIGNAUTO 11:06:23 PMMNow 23, 2016
#Avg Type: RMS TRACE[T2 3456 Frequency

W Trig: Free Run TVPE|M
PNO: Wide —%—
IFGainLow  #Atten: 30 dB perlP NN I

Mkr1 2.440 955 GHz Auto Tune
Ref Offset 11 dB
Eggsrdiv R:f SS.EOU dBm 15.828 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2.448500000 GHz

CF Step
1.500000 MHz|
[Auto Man

FreqOffset
0Hz

Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

MSG I% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L RF 508

SEMSE:INT|

ALTGN AUTO 11:10:52 PMMav 23, 2016

IFGain:Low

PNO: Wide —»— 17ig: Free Run

#Atten: 30 dB

#Avg Type: RMS TRACE‘ 3456

Frequency

T
Y

Ref Offset 11 dB
Ref 30.00 dBm

Mkr2 2.483 785 GHz
-47.67 dBm

Auto Tune

10 dBidiv
Log

00

100
0.00

CenterFreq
2.483500000 GHz|

-100

=200

-30.0

StartFreq
2.476000000 GHz|

P
50.0

-60.0

Stop Freq
2.491000000 GHz

Center 2.483500 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.467 ms {1001 pts)

2.479 960 GHz
2.483 785 GHz
2.483 500 GHz

FUNCTION FUNCTION WIDTH

14.418 dBm
-47.666 dBm
48.273 dBm

FUNCTION VALUE

JAuto

CF Step
1.5600000 MHz|
Man

FreqOffset
0 Hz|

CONDUCTED SPURIOUS EMISSIONS LOW CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L RF 506

SEMSE:INT|

ALIGN AUTO 11:02:27 PMNav 23, 2016

IFGain:Low

PNO: Fast —»— Trig: Free Run

#Atten: 20 dB

#Avg Type: RMS TRACE[ 5456

Frequency

T
DET‘PNNNNN

Ref Offset 11 dB
Ref 21.00 dBm

10 dBidiv
Log

Mkr4 25.611 1 GHz
-52.34 dBm

Auto Tune

T

1o
1.00

CenterFreq,
13.015000000 GHz|

-9.00
-18.0

280

-39.0

StartFreq|
30.000000 MHz

-49.0

-55.0

63.0

Stop Freq
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.483 s (40001 pts

CF Step
2597000000 GHz|

FUNCTION VALUE

el <[ v FUNCTION  FUNCTIONWIDTH

[Auto Man

2.402 0 GHz
3.742 4 GHz
19.336 1 GHz
256111 GHz

15.35 dBm
55.23 dBm
56.03 dBm
5234 dBm

Freq Offset
0 Hz|

% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

CONDUCTED SPURIOUS EMISSIONS MID CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALTGN AUTO 11:07:36 PMMNav 23, 2016

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

#Avg Type: RMS TRACE‘ 3456

Frequency

T
s

Ref Offset 11 dB
Ref 21.00 dBm

Mkr4 25.827 9 GHz
-51.32 dBm

Auto Tune

10 dBidiv
Log 1
1o

1.00

-9.00

13.015000000 GHz|

CenterFreq

-18.0

=290

-39.0
-49.0

StartFreq
30.000000 MHz

550

-69.0

26.000000000 GHz

Stop Freq

Start 30 MHz
Res BW 100 kHz

Stop 26.00 GHz
Sweep 2.483 s (40001 pts]

FUNCTION FUNCTION WIDTH

f 24410 GHz
f 6.236 5 GHz
f 224765 GHz
f 25.827 9 GHz

15.31 dBm
56.26 dBm
53.25 dBm
$51.32dBm

FUNCTION VALUE

2.597000000 GHz|
JAuto

CF Step

Man

FreqOffset
0 Hz|

CONDUCTED SPURIOUS EMISSIONS HIGH CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALIGN AUTO 11:12:43 PMNav 23, 2016

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

#Avg Type: RMS TRACE[ 545 6

Frequency

T
DET‘PNNNNN

Ref Offset 11 dB
Ref 21.00 dBm

10 dBidiv
Log

Mkrd 24.917 7 GHz
-52.35 dBm

Auto Tune

1
1.0

1.00

-9.00

13.015000000 GHz|

CenterFreq,

-18.0

280

-39.0

-49.0

StartFreq|
30.000000 MHz

-55.0
63.0

26.000000000 GHz

Stop Freq

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.483 s (40001 pts

el <[ v [ FUNCTION T FUNCTIONWIDTH

2.480 0 GHz
5.0831 GHz
14.203 1 GHz
249177 GHz

12.65 dBm
55.84 dBm
56.23 dBm
$2.35dBm

FUNCTION VALUE

2597000000 GHz
[Auto

CF Step

Man

Freq Offset
0 Hz|

% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017

IC: 579C-A1671

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
RF

ALTGN AUTO ArNov 28, 2016

| L
Center Freq 2.400000000 G;':E o Trig Free Rum
IFGain:Low #Atten: 30 dB

#Avg Type: RMS TRACE E)

Frequency

Avg|Held: 100/100 T
DET‘

Ref Offset 11 dB

10dBidiv_ Ref 20.00 dBm
Log

o0

000

-10.0

=200

-300

-40.0

-60.0

0.0

=700

Auto Tune

2.400000000 GHz|

CenterFreq

2.392500000 GHz|

StartFreq

2.407500000 GHz|

Stop Freq

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

2399 400 GHz
2.400 000 GHz

-31.852 dBm
-36.186 dBm

FUNCTION

Span 15.00 MHz
Sweep 1.467 ms {1001 pts)

FUNCT

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.6(112216),30554, Conducted F
506 OC

ALIGN AUTO 10:08:00 AMNov 28, 2016

L RF
Center Freq 2.483500000 GHz ]
PNO: Wide —»— 1rig: Free Run
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS
Avg|Hold: 1001100

TRACE 2456

JAuto

CF Step
1.5600000 MHz|
Man

FreqOffset
0 Hz|

Frequency

TDET‘

Ref Offset 11 dB

10 dB/div___ Ref 20.00 dBm
Log

Auto Tune

100

0.on

-10.0

-200

CenterFreq,
2.483500000 GHz|

-300

-40.0

-60.0

B0.0

2476000000 GHz|

StartFreq|

700

2.491000000 GHz|

Stop Freq

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

2477 005 GHz
2484 085 GHz
2483500 GHz

18692 dBm
-46.297 dBm
-48.156 dBm

- T T e

Span 15.00 MHz
Sweep 1.467 ms (1001 pts)

FUNCTION WIDTH

1.500000 MHz|
[Auto

CF Step

Man

Freq Offset

0 Hz|

Page 57 of 152

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: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.5. LOW POWER BASIC DATA RATE GFSK MODULATION

8.5.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20 dB
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Frequency 20 dB 99%
Channel (MH2) Bandwidth | Bandwidth
(KH2z) (KHz)
Low 2402 852.8 885.47
Middle 2441 848.0 884.29
High 2480 936.5 874.95
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

20 dB AND 99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APY5.6(112216),39472,
L

ALTGN AUTO 06:27:44 PMMoy 23, 2016

| Center Freq: 2.402000000 GHz Radio Std: None

#IFGain:Low

paray

Trig: Free Run Avg|Held: 20720

#Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 20.00 dBm

Log
100

0.00

-10.0

Frequency

CenterFreq
2.402000000 GHz|

-200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.402 GHz
#Res BW 30 kHz

Span 2 MHz

#VBW 91 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
% B Bandwidth

Total Power 10.7 dBm

882.47 kHz
11.895 kHz
852.8 kHz

OBW Power
x dB

99.00 %
-20.00 dB

20 dB AND 99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF S0%

SEMSE:INT| ALIGN AUTO 07:21:25 PMNov 23, 2016

| Center Freq: 2.441000000 GHz Radie Std: None

#IFGain:Low

pary

Trig: Free Run Avg|Held: 20720

#Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB

1LO dBidiv Ref 20.00 dBm

CF Step
200.000 kHz

JAuto Man

FreqOffset
0 Hz|

Frequency

og
100

0.00

-10.0

CenterFreq,
2.441000000 GHz|

-200

-30.0

-40.0

-50.0

-50.0

-700

Center 2.441 GHz
#Res BW 30 kHz

Span 2 MHz

#VBW 91 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

884.29 kHz
-10.072 kHz
848.0 kHz

Total Power 10.8 dBm

[Auto

CF Step
200.000 kHz|
Man

OBW Power 99.00 %

Freq Offset
0 Hz|

x dB -20.00 dB

% STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

20 dB AND 99% BANDWIDTH HIGH CH

SENSE:INT ALIGNAUTO  [07:30:26 PMNow 23, 2016
Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 20720
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log
100

CenterFreq

0.00 2.480000000 GHz

-10.0

-20.0

-30.0

-40.0 it

-50.0

-50.0

-70.0 |
Center 2.48 GHz Span 2 MHz

CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200.000 kHz

JAuto Man

Occupied Bandwidth Total Power 10.3 dBm
874.95 kHz Freqoeet

Transmit Freq Error -6.660 kHz OBW Power 99.00 % OHz
x dB Bandwidth 936.5 kHz x dB -20.00 dB

I% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.5.2. HOPPING FREQUENCY SEPARATION

LIMITS

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

ALIGN AUTO 11:30:08 PMNaw 23, 2016

PNO: Wide (,0 119:Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 11 dB
Ref 30.00 dBm

10 dB/div
Log

#Avg Type: RMS TRACE\ 2456

Frequency

v
DET‘

Auto Tune

CenterFreq
2.441500000 GHz

StartFreq
2.439000000 GHz

Stop Freq
2.444000000 GHz

[Auto

CF Step
500.000 kHz
Man

FreqOffset
0 Hz

Center 2.441500 GHz
#Res BW 300 kHz

MSG

#VBW 910 kHz

Span 5.000 MHz
#Sweep 200.0 ms (1001 pts)

@ STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.5.3. NUMBER OF HOPPING CHANNELS

LIMITS

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.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

ALTGN AUTO 11:23:58 PMMav 23, 2016

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 11 dB

10 dBidiv - Ref 30.00 dBm
Log

Avg Type: Log-Pwr TRACE‘ 3456
T

Frequency

DET‘P

Auto Tune

CenterFreq
2.440000000 GHz|

StartFreq
2.390000000 GHz|

Stop Freq
2.490000000 GHz

CF Step
10.000000 MHz|
JAuto Man

FreqOffset
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
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

ALIGN AUTO 11;21:02 PMNov 23, 2018

PNO: Wide (pJ Trig: Free Run
IFGain:Low Atten: 30 dB

#Avg Type: RMS TRACE[ 3456

Frequency

T
DET‘PNNNNN

Ref Offset 11 dB

10 dBrdiv - Ref 30.00 dBm
Log

Auto Tune

CenterFreq
2.415000000 GHz

NI

BRIRRIARE

'ﬂ{ﬂu

AMIAATAN
rTrirrneTT

StartFreq
2.400000000 GHz

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz

JAuto Man

Freq Offset
0 Hz

Start 2.40000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

MsG

% STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SEGMENT

Agilent Spectrum Analyzer - APv5.6(1122186),39472,

L RF S0@ DO SENSEINT]|

ALIGN AUTO 11:22:05 PMNaw 23, 2016

PNO: vﬁ Trig: Free Run
IFGain:Low Atten: 30 dB

#Avg Type: RMS TRACE‘ 2456

Frequency

T i
LerfF HH NN

Ref Offset 11 dB

10 dBidiv - Ref 30.00 dBm
Log

Auto Tune

CenterFreq
2.445000000 GHz

AN
N

An
N

A ﬂﬂU

AN
ERIARIRR

A
POy

ANIAN
NARIEE

StartFreq
2.430000000 GHz

Stop Freq
2.460000000 GHz

CF Step
3.000000 MHz

JAuto Man

FreqOffset
OHz

Start 2.43000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

MSG

I% STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF S0Q Do SEMSE:INT ALIGNAUTO 11:23:06 PMNow 23, 2016
#Avg Type: RMS TACE - 556 Frequency

PNO: Wide (o 1rig:Free Run T
IFGainLow © Atten: 30 dB DerlP HAHH 1

Auto Tune
Ref Offset 11 dB
1L%gc|deiv Ref 30.00 dBm

CenterFreq
2.475000000 GHz

AAMAATRAAIAN
ARnERRNIREl

StartFreq
2.460000000 GHz

Stop Freq
2.490000000 GHz

CF Step
3.000000 MHz
JAuto Man

Freq Offset
0 Hz

Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG % STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.5.4. AVERAGE TIME OF OCCUPANCY

LIMITS

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 0.393 32 0.126 0.4 -0.274
DH3 1.648 14 0.231 0.4 -0.169
DH5 2.896 9 0.261 0.4 -0.139
DH Packet | Pulse |Number of [ Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.393 8 0.031 0.4 -0.369
DH3 1.648 3.5 0.058 0.4 -0.342
DH5 2.896 2.25 0.065 0.4 -0.335
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

PULSE WIDTH - DH1

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L

ALTGN AUTO 11:48:59 PMMav 23, 2016

.0 ps
PNO: Wide —»— 1rig: Video
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE‘ 3456

Frequency

T
DET|P MR H N

Ref Offset 11 dB

10 dBidiv - Ref 30.00 dBm
Log

AMKr1 393.0 ps|
0.25 dBj

Auto Tune

CenterFreq
2.441000000 GHz|

StartFreq
2.441000000 GHz|

TRIG LVL

Stop Freq
2.441000000 GHz

JAuto

CF Step
1.000000 MHz|
Man

FreqOffset
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz
Sweep 1.000 ms (1001 pts)

MSG

NUMBER OF PULSES - DH1

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

% STATUS

ALIGN AUTO 11:49:27 PMNaw 23, 2016

PNO: Wide% Trig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE[ 5456

Frequency

per|P M NN

Ref Offset 11 dB
Ref 30.00 dBm

Auto Tune

10 dB/div
Log

200

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 #VBW 1.0 MHz

Span 0 Hz

Sweep 3.160 s (1001 pts)

MSG

% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

PULSE WIDTH - DH3

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L

ALTGN AUTO 11:45:54 PMMav 23, 2016

.0 ps
PNO: Wide —»— 1rig: Video
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE‘ 3456

Frequency

T
DET|P MR H N

Ref Offset 11 dB

10 dBidiv - Ref 30.00 dBm
Log

ms
dBj

AMKr1 1.648
25.38

Auto Tune

CenterFreq
2.441000000 GHz|

StartFreq
2.441000000 GHz|

TRIG LVL

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

JAuto Man

FreqOffset
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz
Sweep 2.000 ms (1001 pts)

MSG

NUMBER OF PULSES - DH3

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

% STATUS

ALIGN AUTO 11:47:02 PMNaw 23, 2016

PNO: Wide% Trig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE[ 5456

Frequency

per|P M NN

Ref Offset 11 dB
Ref 30.00 dBm

Auto Tune

10 dB/div
Log

200

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 #VBW 1.0 MHz

Span 0 Hz

Sweep 3.160 s (1001 pts)

MSG

% STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

PULSE WIDTH - DH5

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L ALIGN AUTO 11:35:04 PMMav 23, 2016
Trig Delay400.0 ps  #Avg Type: RMS TeE - sase Frequency

PNO: Wide —»— 11id o
IFGaimLow #Atten: 40 dB

T
DET|P MR H N

AMKr1 2.896 mg Auto Tune
28.01 dB

Ref Offset 11 dB
1L%gBl'div Ref 30.00 dBm

CenterFreq
& 2441000000 GHz]

StartFreq
2.441000000 GHz|

TRIG LVL

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz|
JAuto Man

FreqOffset
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts)

MSG % STATUS

NUMBER OF PULSES - DH5

Agilent Spectrum Analyzer - APy5.6(112216),39472,
L RF S0 DO SEMSEINT ALIGNAUTO 11:43:52 PMNow 23, 2016
#Avg Type: RMS TRACE[- 5156 Frequency

per|P M NN

PNO: Wide% Trig: Free Run
IFGain:Low #Atten: 40 dB

Auto Tune
Ref Offset 11 dB
1L%gc|deiv Ref 30.00 dBm

CenterFreq,
200 2.441000000 GHz|

12.05 dbm|

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 5 (1001 pts)

MSG % STATUS
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REPORT NO: 16U23816-E2V2

FCC ID: BCGA1671

DATE: MARCH 01, 2017

IC: 579C-A1671

8.5.5. OUTPUT POWER

43578

Date:

1/19/17

LIMITS

§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
Output o .
Frequency Limit Margin
Channel Power
(MHz) (dBm) (dBm) (dB)
Low 2402 10.55 21 -10.45
Middle 2441 10.63 21 -10.37
High 2480 11.09 21 -9.91
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.5.6. AVERAGE POWER

ID: 43578 Date: | 1/19/17

LIMITS

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.

Frequenc Average
Crenmel (l?/lHZ) ’ Power (ngm)
Low 2402 10.37
Middle 2441 10.49
High 2480 10.34
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.5.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv5.6(1122186),39472,
L RE So@  DC SENSE!INT ALIGNAUTO  [06:28:30 PMNow 23, 2016
#Avg Type: RMS TRACE‘ 2456 Frequency

- 4‘ Trig: Free Run T
PHO: Wide —>—
IFGaimLow #Atten: 30 dB DET‘P BN N

Auto Tune
Mkr3 2.399 910 GHz
Ref Offset 11 dB
EggBldiv RZf 25_‘30 dBm -47.99 dBm

oo CenterFreq
000 2.400000000 GHz
00 =Ll |

200

StartFreq
300 2.392500000 GHz
-40.0

500

Stop Freq
2.407500000 GHz

-60.0

/0.0

Center 2.400000 GHz Span 15.00 MHz CF Step

Res BW 100 kHz #/BW 300 kHz Sweep 1.467 ms (1001 pts) 1.500000 MHz
[MerlMoDelTRefscll % [ v ] FUNCTION ] FUNCTIONWIDTH puto Man
1 f 2.402 010 GHz 10544 dBm

N
N 1 f 2.400 000 GHz -49.187 dBm
N 2389910 GHz -47.986 dBm FreqOffset

0 Hz

1
2
4
5
6
7
8
9

CONDUCTED BANDEDGE MID CH

Agilent Spectrum Analyzer - APv5.6(1122186),39472,
L RF S0g  DC SENSEXINT ALIGNAUTO | 07:24:05 PMNow 23, 2016
#Avg Type: RMS TRACE[T-3956 Frequency

W Trig: Free Run TVPE|M
PNO: Wide —%—
IFGainLow  #Atten: 30 dB perlP NN I

Mkr1 2.441 000 GHz Auto Tune
Ref Offset 11 dB
Eggsrdiv R:f ZS.EOU dBm 10.730 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2.448500000 GHz

CF Step
1.500000 MHz|
[Auto Man

FreqOffset
0Hz

Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

MSG I% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALTGN AUTO 07:31:53 PMMov 23, 2016

PNO: Wide —»— 1rig: Free Run
IFGaimLow #Atten: 30 dB

#Avg Type: RMS TRACE‘ 3456

Frequency

T
Y

Ref Offset 11 dB

10dBidiv_ Ref 20.00 dBm
Log

Mkr2 2.483 785 GHz
-48.56 dBm

Auto Tune

o0

[

000
100 /

-9.78 ol

CenterFreq
2.483500000 GHz|

=200 f

-300

-40.0

!

-60.0

StartFreq
2.476000000 GHz|

0.0
=700

Stop Freq
2.491000000 GHz

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz
Sweep 1.467 ms {1001 pts)

2.479 945 GHz
2.483 785 GHz
2.483 500 GHz

10218 dBm
-48.659 dBm
-49.997 dBm

FUNCTION

FUNCTION WIDTH FUNCTION VALUE

JAuto

CF Step
1.5600000 MHz|
Man

FreqOffset
0 Hz|

CONDUCTED SPURIOUS EMISSIONS LOW CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALIGN AUTO 06:30:18 PMNov 23, 2016

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

#Avg Type: RMS TRACE[ 3456

Frequency

T
DET‘PNNNNN

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

Mkr4d 25.922 7 GHz
-51.60 dBm

Auto Tune

T

100
0.on

-9.45 ool

CenterFreq,
13.015000000 GHz|

-10.0
-200

-300
-40.0

StartFreq|
30.000000 MHz

-60.0

B0.0

700

Stop Freq
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.483 s (40001 pts

cf x [ v [ runcrion ]

2.402 0 GHz
3.837 9 GHz
20,6930 GHz
259227 GHz

10.00 dBm
53.86 dBm
53.93 dBm
451,60 dBm

FUNCTION WIDTH FUNCTION VALUE

[Auto

CF Step
2597000000 GHz|
Man

Freq Offset
0 Hz|

% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

CONDUCTED SPURIOUS EMISSIONS MID CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALTGN AUTO 07:26:03 PMMov 23, 2016

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

#Avg Type: RMS TRACE[ 3456 Frequency

T
s

Ref Offset 11 dB
Ref 20.00 dBm

Mkr4 25.683 2 GHz Auto Tune

-50.14 dBm

10 dBidiv
Log 1
o0

000

CenterFreq

13.015000000 GHz|

-10.0

=200

-300

StartFreq

-40.0

30.000000 MHz

-60.0

0.0

=700

Stop Freq
26000000000 GHz

Start 30 MHz
Res BW 100 kHz

Stop 26.00 GHz

CF Step
Sweep 2.483 s (40001 pts]

2.5697000000 GHz

FUNCTION FUNCTION WIDTH

f 24410 GHz
f 3.7180 GHz
f 18.662 8 GHz
f 256832 GHz

9.22 dBm
54.81 dBm
5452 dBm
$50.14 dBm

FUNCTION VALUE Auto Man

FreqOffset
0 Hz|

CONDUCTED SPURIOUS EMISSIONS HIGH CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALIGN AUTO 07:33:26 PMNov 23, 2016

PNO: Fast ._._‘l Trig: Free Run

IFGain:Low #Atten: 20 dB

#Avg Type: RMS TRACE[ 3456 Frequency

T
DET‘PNNNNN

Ref Offset 11 dB

10 dB/div__ Ref 20.00 dBm
Log

Mkrd 25.361 1 GHz Auto Tune

-51.32 dBm

1
100

0.on

CenterFreq,

-10.0

13.015000000 GHz|
BERGIEL |

-200

-300

StartFreq|

-40.0

30.000000 MHz

-60.0

B0.0
700

Stop Freq
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

CF Step
Sweep 2.483 s (40001 pts

2597000000 GHz|

el <[ v FUNCTION T FUNCTIONWIDTH

2.480 0 GHz
3.759 9 GHz
16.724 8 GHz
25.3611 GHz

9.09 dBm
54.72 dBm
55.88 dBm
$1.32dBm

FUNCTION VALUE Auto Man

Freq Offset
0 Hz|

% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APY5.6(112216),39472,
L

ALTGN AUTO 11:40:15 PMMav 23, 2016

#Avg

PNO: Wide —»— 1rig: Free Run
IFGaimLow #Atten: 30 dB

Type: RMS TRACE‘ 3456

Frequency

T
DET‘

10dBidiv_ Ref 20.00 dBm
Log

o0

000

-10.0

=200

-300

-40.0

-60.0

0.0

=700

Auto Tune

CenterFreq
2.400000000 GHz|

StartFreq
2.392500000 GHz|

Stop Freq
2.407500000 GHz

Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz
6.421 dBm
52615 dBm
£8.010 dBm

2.406 840 GHz
2.400 000 GHz
2399865 GHz

Span 15.00 MHz
Sweep 1.467 ms {1001 pts)

FUNCT

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALIGN AUTO 11:42:06 PMNav 23, 2016

PNO: Wide% Trig: Free Run

IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACE[T 555 B
T

CF Step
1.500000 MHz

JAuto Man

FreqOffset
0 Hz|

Frequency

DET‘

Ref Offset 11 dB

10 dB/div__ Ref 20.00 dBm
Log

Auto Tune

100

0.on

-10.0

-200

CenterFreq,
2.483500000 GHz|

-300

-40.0

-60.0

StartFreq|
2476000000 GHz|

B0.0

700

Stop Freq
2.491000000 GHz|

Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz

- 1 T e
2477 1856 GHz 15922 dBm
2.486 440 GHz -47.991 dBm
2.483 500 GHz 49593 dBm

Page 74 of 15

Span 15.00 MHz
Sweep 1.467 ms (1001 pts)

FUNCTION WIDTH

[Auto

CF Step
1.500000 MHz,
Man

Freq Offset
0 Hz|

% STATUS
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REPORT NO: 16U23816-E2V2

FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.6.

LOW POWER ENHANCED DATA RATE DQPSK MODULATION

8.6.1. OUTPUT POWER

43578

Date:

1/19/17

LIMITS

§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

Output _— .

Frequency Limit Margin
Channel Power

(MH2z) (dBm) (dBm) (dB)
Low 2402 9.73 21 -11.27
Middle 2441 9.85 21 -11.15
High 2480 9.44 22 -11.56
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.6.2. AVERAGE POWER

ID: 43578 Date: | 1/19/17

LIMITS

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.

Frequency Average
Sren (MH2) Power (dBm)
Low 2402 7.42
Middle 2441 7.35
High 2480 7.40
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.7. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

8.7.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20 dB
bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
Frequency 20 dB 99%
Channel (MH2) Bandwidth | Bandwidth
(KH2z) (KHz)
Low 2402 1352 1252.6
Middle 2441 1354 1271.3
High 2480 1394 1275.6
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

20 dB AND 99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APY5.6(112216),39472,
L

ALTGN AUTO 07:38:45 PMMoy 23, 2016

| Center Fri

—»— Trig:Free Run
#IFGain:Low

q: 2.402000000 G

#Atten: 20 dB

Avg|Held: 20720

Hz Radie Std: Nene

Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 10.00 dBm

Log
0.00

Frequency

-10.0
-200

CenterFreq
2.402000000 GHz|

-30.0

-40.0

-50.0

-50.0

-70.0

-80.0

Center 2.402 GHz
#Res BW 30 kHz

#/BW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
% B Bandwidth

Total Power

1.2526 MHz
-6.777 kHz
1.352 MHz

OBW Power
x dB

8.16 dBm

CF Step
500.000 kHz

JAuto Man

99.00 %

FreqOffset
0 Hz|

-20.00 dB

20 dB AND 99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,
X/ L RF 506

SEMSE:INT|

ALIGN AUTO 09:08:21 PMNov 23, 2016

#IFGain:Low

| Center Freq: 2.441000000 GHz
—— Trig:Free Run

#Atten: 20 dB

Avg|Held: 20720

Radie Std: None

Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 10.00 dBm

Frequency

og
0.00

-10.0

CenterFreq,
2.441000000 GHz|

-200
-30.0

-40.0

-50.0

-50.0

-700
-80.0

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

Total Power

1.2713 MHz
-339 Hz
1.354 MHz

OBW Power
x dB

8.97 dBm

CF Step
500.000 kHz|

[Auto Man

99.00 %

Freq Offset
0 Hz|

-20.00 dB

% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

20 dB AND 99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APY5.6(112216),39472,
L

RF 506 DC

ALTGN AUTO 03:14:18 PMMoy 23, 2016

| Center Freq: 2.480000000 GHz Radio Std: None

#IFGain:Low

—»— Trig:Free Run Avg|Held: 20720

#Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB

10 dBidiv Ref 10.00 dBm

Log

Frequency

0.00

-10.0

CenterFreq
2.480000000 GHz|

-200
-30.0

-40.0

-50.0

-50.0

-70.0

-80.0

Center 2.48 GHz
#Res BW 30 kHz

Span 5 MHz

#VBW 91 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
% B Bandwidth

1.2756 MHz

Total Power 8.20 dBm

JAuto

CF Step
500.000 kHz
Man

4.080 kHz OBW Power 99.00 %

FreqOffset
0 Hz|

1.394 MHz x dB -20.00 dB
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.7.2. HOPPING FREQUENCY SEPARATION

LIMITS

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

ALIGN AUTO 12:22:15 AMNav 24, 2016

PNO: Wide (,0 119:Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 11 dB
Ref 30.00 dBm

10 dB/div
Log

#Avg Type: RMS TRACE\ 2456

Frequency

v
DET‘

Auto Tune

CenterFreq
2.441500000 GHz

StartFreq
2.439000000 GHz

Stop Freq
2.444000000 GHz

[Auto

CF Step
500.000 kHz
Man

FreqOffset
0 Hz

Center 2.441500 GHz
#Res BW 300 kHz

MSG

#VBW 910 kHz

Span 5.000 MHz
#Sweep 200.0 ms (1001 pts)

@ STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.7.3. NUMBER OF HOPPING CHANNELS

LIMITS

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.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

ALTGN AUTO 12:17:54 AMNoy 24, 2016

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 11 dB

10 dBidiv - Ref 30.00 dBm
Log

Avg Type: Log-Pwr TRACE‘ 3456
T

Frequency

DET‘P

Auto Tune

CenterFreq
2.440000000 GHz|

StartFreq
2.390000000 GHz|

Stop Freq
2.490000000 GHz

CF Step
10.000000 MHz|
JAuto Man

FreqOffset
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
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST
SEGMENT

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF S0Q DO SEMSE:INT]| ALIGN AUTO

#Avg Type: RMS

12;08:00 AMNay 24, 2016
TRACE‘ 34586

Frequency

PNO: Wide [0 11g: Free Run

T
IFGain:Low Atten: 30 dB SerfF T

Auto Tune
Ref Offset 11 dB
Ref 30.00 dBm

10 dBidiv
Log

CenterFreq
2.415000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz

JAuto

Man

Freq Offset
0 Hz

Start 2.40000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.43000 GHz

Sweep 20.00 ms (1001 pts)

MsG

% STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND
SEGMENT

Agilent Spectrum Analyzer - APv5.6(1122186),39472,

L RF S0@ DO SENSEINT| ALIGN AUTO

#Avg Type: RMS

12:10:54 ARNav 24, 2016
TRACE‘ 3456

Frequency

PHO: vﬁ Trig: Free Run

T M
\FGain:Low © Atten:30 dB DeT|P 1AL T

Auto Tune
Ref Offset 11 dB

10 dBidiv - Ref 30.00 dBm
Log

CenterFreq
2.445000000 GHz

StartFreq
2.430000000 GHz

Stop Freq
2.460000000 GHz

CF Step
3.000000 MHz
Man

JAuto

FreqOffset
OHz

Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MSG I& STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD
SEGMENT

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF S0Q Do SEMSE:INT ALIGNAUTO 12:16:21 AMNov 24, 2016
#Avg Type: RMS TRACE 5156 Frequency

PNO: Wide (o 1rig:Free Run T
IFGainLow © Atten: 30 dB DerlP HAHH 1

Auto Tune
Ref Offset 11 dB
1L%gc|deiv Ref 30.00 dBm

CenterFreq
2.475000000 GHz

StartFreq
2.460000000 GHz

Stop Freq
2.490000000 GHz

CF Step
3.000000 MHz
JAuto Man

Freq Offset
0 Hz

Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG % STATUS
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.7.4. AVERAGE TIME OF OCCUPANCY

LIMITS

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
Average
. Number of .
DH Packet Pulse Width Pulses in Time of Limit (sec) |Margin (sec)
(msec) Occupancy
3.16 seconds
(sec)
8PSK (EDR) Mode
3DH1 0.399 31 0.124 0.4 -0.276
3DH3 1.65 16 0.264 0.4 -0.136
3DH5 2.896 9 0.261 0.4 -0.139
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

PULSE WIDTH - 3DH1

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L

ALTGN AUTO 12:44:51 AMNoy 24, 2016

.0 ps
PNO: Wide —»— 1rig: Video
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE‘ 3456

Frequency

T
DET|P MR H N

Ref Offset 11 dB

10 dBidiv - Ref 30.00 dBm
Log

AMKr1 399.0 ps|
22.82 dB|

Auto Tune

CenterFreq
2.441000000 GHz|

StartFreq
2.441000000 GHz|

TRIG LVL

Stop Freq
2.441000000 GHz

JAuto

CF Step
1.000000 MHz|
Man

FreqOffset
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz
Sweep 1.000 ms (1001 pts)

MSG

NUMBER OF PULSES - 3DH1

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

% STATUS

ALIGN AUTO 12:46:03 AMNov 24, 2016

PNO: Wide% Trig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACET 3456

Frequency

per|P M NN

Ref Offset 11 dB
Ref 30.00 dBm

Auto Tune

10 dB/div
Log

200

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 #VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 5 (1001 pts)

MSG

% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

PULSE WIDTH - 3DH3

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L

ALTGN AUTO

12:39:34 AMNoy 24, 2016

Trig Delay-2000 ps  #Avg Type: RMS

PNO: Wide —»— 11id o
IFGaimLow #Atten: 40 dB

TRACE[T2 545 6

Frequency

T
DET|P MR H N

Ref Offset 11 dB
1L%gBl'div Ref 30.00 dBm

AMEKr1 1.650 ms|
6.48 dBj

Auto Tune

CenterFreq
2.441000000 GHz|

. TRIG LVL

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz|
JAuto Man

FreqOffset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

#VBW 1.0 MHz Sweep 2.000 ms (1001 pts)

MSG

% STATUS

NUMBER OF PULSES - 3DH3

Agilent Spectrum Analyzer - APv5.7(112916),39472, Conducted F

L RF S0%

SEMSE:INT| ALIGN AUTO

01:22:00 4M Dec 04, 20165

PNO: Wide% Trig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS

TRACE[TZ 55 B

Frequency

per|P M NN

Ref Offset 11 dB
1L%gc|deiv Ref 30.00 dBm

Auto Tune

200

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

Span 0 Hz

#VBW 1.0 MHz Sweep 3.160 s (1001 pts)

MSG

STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

PULSE WIDTH - 3DH5

Agilent Spectrum Analyzer - APv5.6(112216),39472,
L

T ALTGN AUTO

12:23:03 AMNoy 24, 2016

Trig Delay-400.0 ps
PNO: Wide —»— 1rig: Video
IFGain:Low #Atten: 40 dB

#Avg Type: RMS

TRACE[T2 545 6

Frequency

T
DET|P MR H N

Ref Offset 11 dB

10 dBidiv - Ref 30.00 dBm
Log

AMKr1 2.896 ms|
-27.18 dB|

Auto Tune

CenterFreq
2.441000000 GHz|

TRIG LVL

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

JAuto Man

FreqOffset
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz

Sweep 4.000 ms (1001 pts)

MSG

NUMBER OF PULSES - 3DH5

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALIGN AUTO

% STATUS

12:24:45 AMNoy 24, 2016

PNO: Wide% Trig: Free Run

IFGain:Low #Atten: 40 dB

#Avg Type: RMS

TRACE[T 55 B

Frequency

per|P M NN

Ref Offset 11 dB
Ref 30.00 dBm

Auto Tune

10 dB/div
Log

200

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 #VBW 1.0 MHz

Span 0 Hz

Sweep 3.160 s (1001 pts)

MSG
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REPORT NO: 16U23816-E2V2

FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

8.7.5. OUTPUT POWER

43578

Date:

1/19/17

LIMITS

§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
Output o .
Frequency Limit Margin
Channel Power

(MHz) (dBm) (dBm) (dB)

Low 2402 9.77 21 -11.23
Middle 2441 9.98 21 -11.02
High 2480 9.53 21 -11.47
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.7.6. AVERAGE POWER

ID: 43578 Date: | 1/19/17

LIMITS

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.

Frequenc Average
Crenmel (l?/lHZ) ’ Power (ngm)
Low 2402 7.49
Middle 2441 7.40
High 2480 7.47
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

8.7.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv5.6(1122186),39472,
L RE So@  DC SENSE!INT ALIGNAUTO  [07:39:32 PMNow 23, 2016
#Avg Type: RMS TRACE‘ 2456 Frequency

- 4‘ Trig: Free Run T
PHO: Wide —>—
IFGaimLow #Atten: 30 dB DET‘P BN N

Mkr3 2.400 000 GHz
Ref Offset 11 dB
EggBldiv RZf 25_‘30 dBm -44.96 dBm

Auto Tune

oo CenterFreq
000 2.400000000 GHz
-10.0

200

StartFreq
300 2.392500000 GHz
-40.0

500

Stop Freq
2.407500000 GHz

-60.0

/0.0

Center 2.400000 GHz Span 15.00 MHz CF Step

Res BW 100 kHz #/BW 300 kHz Sweep 1.467 ms (1001 pts) 1.500000 MHz
[MerlMoDelTRefscll % [ v ] FUNCTION ] FUNCTIONWIDTH puto Man
1 f 2.401 965 GHz 7.262 dBm

N
N 1 f 2.400 000 GHz -44.958 dBm
N 2.400 000 GHz -44.958 dBm FreqOffset

0 Hz

1
2
4
5
6
7
8
9

CONDUCTED BANDEDGE MID CH

Agilent Spectrum Analyzer - APv5.6(1122186),39472,
L RF S0g  DC SENSEXINT ALIGHAUTO  |09:03:10 PMNoy 23, 2016
#Avg Type: RMS TRACE[T-3956 Frequency

W Trig: Free Run TVPE|M
PNO: Wide —%—
IFGainLow  #Atten: 30 dB perlP NN I

Mkr1 2.440 955 GHz Auto Tune
Ref Offset 11 dB
19 g8y Ref 20.00 dBm S one i

A

CenterFreq
2.441000000 GHz

StartFreq
2.433500000 GHz

—t-reEm]

Stop Freq
2.448500000 GHz

CF Step
1.500000 MHz|
[Auto Man

FreqOffset
0Hz

Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

MSG I% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALTGN AUTO

03:16:19 PMMoy 23, 2016

PNO: Wide —»— 1rig: Free Run
IFGaimLow #Atten: 30 dB

#Avg Type: RMS

TRACE[ 345 6

Frequency

T
Y

Ref Offset 11 dB

10dBidiv_ Ref 20.00 dBm
Log

Mkr2 2.488 915 GHz
-49.308 dBm

Auto Tune

o0

000 /NV\—'\
-10.0 ,/

CenterFreq
2.483500000 GHz|

=200 l
-300

-40.0
-60.0

StartFreq
2.476000000 GHz|

0.0
=700

Stop Freq
2.491000000 GHz

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 1.467 ms {1001 pts)

Span 15.00 MHz

7.444 dBm
-49.308 dBm

50,059 dBm

FUNI
2.479 960 GHz
2488916 GHz
2483500 GHz

CTION WIDTH FUNCTION VALUE

CONDUCTED SPURIOUS EMISSIONS LOW CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALIGN AUTO

07:40:58 PMMaw 23, 20165

CF Step
1.500000 MHz

JAuto Man

FreqOffset
0 Hz|

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

#Avg Type: RMS

TRACE[T 555 B

Frequency

T
DET‘PNNNNN

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

Mkr4 25.716 3 GHz
-51.17 dBm

Auto Tune

1

100
0.on

CenterFreq,
13.015000000 GHz|

-10.0

-200

-300
-40.0

-60.0

B0.0

StartFreq|
30.000000 MHz

700

Stop Freq
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.483 s (40001 pts

el < [ v [ fUNCTION ]
24020 GHz 468 dBm
3.830 7 GHz 54.95 dBm
19.019 3 GHz 54.26 dBm
25,716 3 GHz $1.17 dBm

FUN
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

CONDUCTED SPURIOUS EMISSIONS MID CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALTGN AUTO 03:10:37 PMMov 23, 2016

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

#Avg Type: RMS TRACE[ 3456 Frequency

T
s

Ref Offset 11 dB
Ref 20.00 dBm

Mkr4 23.708 8 GHz Auto Tune

-51.17 dBm

10 dBidiv
Log 1
o0

000

CenterFreq

-10.0

13.015000000 GHz|

=200

-300

StartFreq

-40.0

30.000000 MHz

-60.0

.4

0.0

=700

Stop Freq
26000000000 GHz

Start 30 MHz
Res BW 100 kHz

Stop 26.00 GHz

CF Step
Sweep 2.483 s (40001 pts]

2.5697000000 GHz

FUNCTION FUNCTION WIDTH

f 24410 GHz
f 3.768 4 GHz
f 18.939 4 GHz
f 23.708 8 GHz

6.76 dBm
54.97 dBm
53.50 dBm
$1.17 dBm

FUNCTION VALUE Auto Man

FreqOffset
0 Hz|

CONDUCTED SPURIOUS EMISSIONS HIGH CH

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SENSE:INT|

ALIGN AUTO 09:18:17 PMNov 23, 2016

PNO: Fast ._._‘l Trig: Free Run

IFGain:Low #Atten: 20 dB

#Avg Type: RMS TRACE[ 3456 Frequency

T
DET‘PNNNNN

Ref Offset 11 dB

10 dB/div__ Ref 20.00 dBm
Log

Mkrd 25.529 9 GHz Auto Tune

-51.13 dBm

1
100

0.on

CenterFreq,

-10.0

13.015000000 GHz|

-200

-300

StartFreq|

-40.0

30.000000 MHz

-60.0

B0.0
700

Stop Freq
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

CF Step
Sweep 2.483 s (40001 pts

2597000000 GHz|

el <[ v FUNCTION ] FUNCTIONWIDTH

2.480 0 GHz
3.817 7 GHz
17.307 2 GHz
255299 GHz

591 dBm
55.03 dBm
58.79 dBm
$1.13dBm

FUNCTION VALUE Auto Man

Freq Offset
0 Hz|

% STATUS
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REPORT NO: 16U23816-E2V2
FCC ID: BCGA1671

DATE: MARCH 01, 2017
IC: 579C-A1671

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.6(112216),39472,
! L ALIGN AUTO

12:28:25 AMNoy 24, 2016

#Avg Type: RMS

PNO: Wide —»— 1rig: Free Run
IFGaimLow #Atten: 30 dB

TRACE[ 545 6

Frequency

T
DET‘

Ref Offset 11 dB

10dBidiv_ Ref 20.00 dBm
Log

o0

000

-10.0

=200

-300

-40.0

-60.0

0.0

=700

Auto Tune

CenterFreq
2.400000000 GHz|

StartFreq
2.392500000 GHz|

Stop Freq
2.407500000 GHz

Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz
8501 dBm
£51.245 dBm
-48.469 dBm

FUNCT
2.402 160 GHz
2.400 000 GHz
2.396 130 GHz

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv5.6(112216),39472,

L RF 506 SEMSE:INT| ALIGN AUTO

Span 15.00 MHz

Sweep 1.467 ms {1001 pts)

12:31:01 AMNoy 24, 2016

#Avg Type: RMS

CF Step
1.500000 MHz

JAuto Man

FreqOffset
0 Hz|

PNO: Wide% Trig: Free Run

IFGain:Low #Atten: 30 dB

TRACE[T 55 B
T

Frequency

DET‘

Ref Offset 11 dB

10 dB/div__ Ref 20.00 dBm
Log

Auto Tune

100 ‘

0.on

-10.0

-200

CenterFreq,
2.483500000 GHz|

-300

-40.0

-60.0

StartFreq|
2476000000 GHz|

B0.0

700

Stop Freq
2.491000000 GHz|

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

2478 160 GHz
2.489 020 GHz
2483500 GHz

9.129 dBm
-48.875 dBm
£0.268 dBm

- 1 T e

Span 15.00 MHz
Sweep 1.467 ms (1001 pts)

FUNCTION WIDTH

[Auto

CF Step
1.500000 MHz,
Man

Freq Offset
0 Hz|

% STATUS

Page 93 of 152

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: 16U23816-E2V2

FCC ID: BCGA1671

DATE: MARCH 01, 2017

IC: 579C-A1671

9. RADIATED TEST RESULTS

9.1. 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 pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final scans 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.

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak-> this is a note from Radiated automation
software. When the frequency is below 1G, software is using RB=100kHz; when the frequency is
above 1G, software is using RB=1MHz.

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: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

9.2. HIGH POWER BASIC DATA RATE GFSK MODULATION

9.2.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL
125UL Fremont — Chamber D 5 Dec 2816 11:87:18
Restricted Bondedge
Project Number: 16023816
15 Config:EUT Only

Mode :BT ePA GFSK 2482MHz
Tested by:35684

185
95
85

Peck Limit (dBuU/m)
75

65

a
2
c
o
N
C
o
T
£
~
>
5
@
<

g5, Averoge Limit (dBul/m)

45

Frequency (GHzJ

Range (GHz) RBU/VBU Ref/Attn  Det/Avg
1:2.31=2.415

Tupe Sueep Pts  #Sups/Mode FPosition Range (GHz) RBW/UBW Ref/Attn  Det/Avg Type ueey Pts  #5ups/Mode  Position
1M(-3dB)/3M 187/18  PEAK/Pur Avg(RMS)  Imsec(Auta)  BEB1  MAXH 2.31-2.415 3 ar. 76s/REBW 8801 WRIT

43 degs H| 2:2.31 M-38)/18 187/18 PEAKAUaIY fg 43 degs H

Low Channe!| Bandedge - H.TST 38915 11 May 2016 Rev 9.5 26 Apr 2016

Trace Markers

Marker Frequency Meter Det AFT712 Amp/CbI/FI Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 38.77 Pk 321 -20.7 50.17 - - 74 -23.83 43 226 H
2 *2.389 41.47 Pk 321 -20.8 52.77 - - 74 -21.23 43 226 H
3 *2.39 29.14 VA1T 321 -20.7 40.54 54 -13.46 - - 43 226 H
4 *2.39 29.24 VA1T 321 -20.8 40.54 54 -13.46 - - 43 226 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017

FCC ID: BCGA1671 IC: 579C-A1671
LOW CHANNEL VERTICAL
| Ut Fremont - Chamber D 5 Dec 2816  11:14:53

Restricted Bondedge

Project Number: 16023816
15 Config:EUT Only
Mode BT ePA GFSK 2482MHz
Tested by: 39084

185
95
E 85
>
© Peak Limit CdBuU/m
= 75
‘e
~
>
2 65
S
55| Average Limit (dBul/m)
@ I
@
45
3
o
35
2,31 18.5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) REW/UBU Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode Position Ronge (6Hz) RBU/UBI Ref/Atin  Det/Avg Type Suesp Pte  #Supe/Mode Positian
Low Channe| Bandedge — U.TST 38315 11 May 2016 Rev 9.5 26 Apr 20816
Trace Markers
Marker Freque Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin T712 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.39 38.44 Pk 32.1 -20.7 49.84 - - 74 -24.16 136 148 \Y
2 *2.347 41.43 Pk 31.8 -20.9 52.33 - - 74 -21.67 136 148 \Y
3 *2.39 28.74 VALT 32.1 -20.7 40.14 54 -13.86 - - 136 148 \%
4 *2.39 28.76 VALT 32.1 -20.7 40.16 54 -13.84 - - 136 148 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

9.2.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORITONTAL

UL Fremont — Chamber D 5 Dec 2816 11:22:46

125
Restricted Bondedge

Pro ject Number:16U23816

15 Config:EUT Only
Mode :BT ePA GFSK 248BMHz
Tested by:390904
185
95
o
T 85
[s]
N
s Peok Limit (dBuU/m)
i 75
e
<
3 65
o
o
~ Avercge Limit (dBulU/m)
55 -
WWW*WWWWWWWWWWMWW“ P A
45 AN
35
2. 18.3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) REW/UBU Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode Position Ronge (6Hz) RBU/UBI Ref/Atin  Det/Avg Type Swesp Pte  #Supe/fode Positian
1:2.46-2.563 1M(-3dB)/3M 167/18 PEAK/Pur Avg(RMS)  Imsec(Auta)  BEBT  MAKH 41 degs H| 2:2.46-2.563 1M(-3dB)/18 187/18 PERK Vot fvg 276s/RBW 8081 WRIT 41 degs H
High Channel Baondedge — H.TST 383915 11 May 2816 Rev 9.5 26 Apr 20816
Trace Markers
Marker Freque Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin T712 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 4471 Pk 323 -20.8 56.21 - - 74 -17.79 41 106 H
2 *2.484 45.31 Pk 323 -20.8 56.81 - - 74 -17.19 41 106 H
3 *2.484 35.28 VALT 323 -20.8 46.78 54 -7.22 - - 41 105 H
4 *2.484 35.22 VALT 323 -20.8 46.72 54 -7.28 - - 41 105 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

HIGH CHANNEL VERTICAL

UL Fremont — Chamber D 5 Dec 2816 11:31:49

125
Restricted Bondedge

Project Number: 16023816
15 Config:EUT Only

Mode BT ePA GFSK 248@MHz

Tested by: 39084

185
95
E 85
?
[} Peak Limit C(dBulU/m)
> 75
‘e
~
>
2 65
S
> Averocge Limit (dBulU/m)
55 | -
45 g
35
2.46 18.3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) REW/UBU Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode Position Ronge (6Hz) RBU/UBI Ref/Atin  Det/Avg Type Suesp Pte  #Supe/Mode Positian
High Channel Bondedge — U.TST 38815 11 May 2816 Rev 9.5 26 Apr 20816
Trace Markers
Marker Freque Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin T712 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuv) (dB) g m) m)
(dBuv/
m)
1 *2.484 42 Pk 323 -20.8 53.5 - - 74 -20.5 67 158 \%
2 *2.484 43.11 Pk 323 -20.8 54.61 - - 74 -19.39 67 158 \%
3 *2.484 31.88 VALT 323 -20.8 43.38 54 -10.62 - - 67 158 \%
4 *2.484 31.83 VALT 323 -20.8 43.33 54 -10.67 - - 67 158 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671

9.2.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL
HSUL Fremont - Chamber D 5 Dec 2816 18:47:52
Rodioted Emissions 3-Meters

Project Number:16U23816
185 Config:EUT Only
Mode BT GFSK 24682 MHz
Tested by: 38686
95
85
E Peal it (dBuU/m)
c 75
o
N
5
2 65
E Avg Limit (dBulU/m)
3
> 55
G
- LY r—
45 M
3 4 " " iy
PR Y v
35 i W0
25
1 [z 18
Frequency (GHz)
Range (GHz) REU/BU  Ref/fttn  Det/fvg Tupe Sweep Pte  #ups/Mods  Position Range (6Hz) RBUABI  Ref/Attn  Det/fvg Tupe Susep Pte  ¥Sups/Mode Position
1:1-3 MC3E)/30 107/18 PERK/Fur Aug(RMS)  Smsecthuto) BBBT  MAKH B-36Bdegs| 3:3-18 M(-3B)/Bk  BI/B PERK/Pur Avg(RND)  3nsec(iuto) 18k HAKH 8- 0degs H
FCC Part15 Subpart C 2.4GHz RSE.TST 38815 16 Jun 2815 Rev 9.5 26 Apr 2016

LOW CHANNEL VERTICAL

H5UL Fremont — Chamber D 5 Dec 2016 18:47:52

Radiated Emissions 3-Meters

Project Number: 16U23816
185 Config:EUT Only
Mode :BT GFSK 2482 MHz
Tested by: 38686
95

85

75

65

Avg Limit (dBul/m)
55

(dBulU/m) VUertical

45

35

Frequency (GHz)

Range (GHz) RBU/BU  Ref/Attn Det/Avg Tupe ey < #Sups/Mode FPosition Range (6Hz) RBU/UBY Ref/Attn  Det/Avg Tupe weey Pte  #5ups/fode  Position

FCC Part15 Subport C 2.4GHz RSE.TST 3@915 16 Jun 26815 Rev 9.5 26 Apr 2016
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REPORT NO: 16U23816-E2V2 DATE: MARCH 01, 2017
FCC ID: BCGA1671 IC: 579C-A1671
Marker Frequency Meter Det AFT712 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 *2.234 40.25 PKFH 315 -20.9 50.85 - 74 -23.15 244 346 H
*2.237 29.01 VALT 315 -20.9 39.61 54 -14.39 - - 244 346 H
3 *3.793 38.92 PKFH 335 -28.3 44.12 - - 74 -29.88 245 142 H
*3.791 274 VALT 335 -28.3 326 54 -21.4 - - 245 142 H
4 *4.961 38.22 PKFH 341 -27.4 44.92 - - 74 -29.08 146 305 H
*4.962 26.36 VALT 341 -27.4 33.06 54 -20.94 - - 146 305 H
5 *3.776 38.92 PKFH 335 -28.1 44.32 - - 74 -29.68 320 254 v
*3.778 27.46 VALT 335 -28 32.96 54 -21.04 - - 320 254 v
6 *4.762 37.68 PKFH 34 -26.5 45.18 - - 74 -28.82 77 170 v
*4.762 26 VALT 34 -26.5 335 54 -20.5 77 170 \
2 1.9 40.16 PKFH 30.8 -21.4 49.56 193 129 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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