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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: TABLET DEVICE
MODEL: A1674, A1675
SERIAL NUMBER: DLXQO00ZHOJF (Conducted); DLXQLO1HHOJF (Radiated)
DATE TESTED: DECEMBER 14, 2015 - JANUARY 14, 2015
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: Tested By:

CHIN PANG ERIC YU

SENIOR ENGINEER EMC 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 [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
X] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

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
Conducted Disturbance, 0.15 to 30 MHz +3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 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 is a tablet with multimedia functions (music, application support, and video), Cellular

GSM/GPRS/EGPRS/CDMA2000 1xRTT/1xAdvanced/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.

5.2. DESCRIPTION OF MODELS DIFFERENCES
Model tested: A1674.The Models A1674 & A1675 have one FCC ID: BCGA1674 and IC ID: 579C-

Al674

Both Model A1674 and A1675 have identical PCB layout, design and functionality, except that
A1674 supports second electronic-UICC based SIM or "soft SIM” ( called eSIM) beside the
regular UICC based SIM and A1675 will come with eSIM removed.

RF and electromagnetic characteristic are independent of the eSIM element. Both models have
exactly same technology and band support.

5.3. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mw)
Basic GFSK Antenna B High Power Mode 17.18 52.24
Enhanced 8PSK Antenna B High Power Mode 14.52 28.31
Basic GFSK Antenna B Low Power Mode 9.60 9.12
2402 - 2480 Enhal'.lced 8PSK Antenna B Low Power Mode 8.08 6.43
Basic GFSK Antenna D High Power Mode 12.16 16.44
Enhanced 8PSK Antenna D High Power Mode 13.19 20.84
Basic GFSK Antenna D Low Power Mode 5.16 3.28
Enhanced 8PSK Antenna D Low Power Mode 6.88 4.88
54. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Band Antenna Gain (dBi)
(GHz) Antenna B Antenna D
2.4 -1.75 0.96
5.5. SOFTWARE AND FIRMWARE

The software installed in the EUT during testing was 13E31820k.
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5.6. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission 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 orientation was the 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.

For simultaneous transmission of multiple channels from the same antenna in the 2.4 GHz and
Cellular bands, tests were conducted for various configurations having the highest power, least
separation in frequencies and widest operation bandwidths. No noticeable new emission was
found. Simultaneous transmission does not support BT/BLE High Power Mode.

Page 10 of 265

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: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Dell Latitude 3540 6LNG802 N/A

Laptop AC/DC adapter Dell FA90PE1-00 | CN-0CM889-73245-95L-4954-A00 N/A
Earphone Apple NA NA N/A

EUT AC/DC adapter Apple A1385 D293062F3WVDHLHCF N/A

I/O CABLES (CONDUCTED TEST)

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

I/O CABLES (RADIATED ABOVE 1 GHZ)

None Used

I/O CABLES (RADAITED BELOW 1 GHZ)

1 |HeadphonesJack 1 3.5mm Audio Shielded 0.9 N/A
2 AC 1 AC Un-shielded 3 N/A
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I/O CABLES (AC LINE CONDUCTED: AC/DC ADAPTER)

Headphones Jack

3.5mm Audio

Shielded

0.9

N/A

AC

AC

Un-shielded

N/A

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

Headphones Jack 3.5mm Audio Shielded 0.9 N/A
USB USB Shielded 1 N/A
AC AC Un-shielded 3 N/A
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TEST SETUP - CONDUCTED TESTS

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

SETUP DIAGRAM

Antenna/Amp

Radiated Test

Earphone

[ EUT 5,

Spectrum Analyzer

AC/DC Adapter |:]

AC Source
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TEST SETUP- AC LINE CONDUCTED: AC/DC ADAPTER

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

SETUP DIAGRAM

i
[
[
I
[
[
Earphone :
EUT ) |I
oF |
|| EMI Receiver
|
I
2 |
|
|
AC/DC Adapter |:] |
|
|
AC Saurcef LISMN : Conducted Test
[
|
|

Page 16 of 265

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: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

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

[ EUT 5,

EMI Receiver

Laptop
3

AC/DC Adapter |:]

AC Saurcef LISMN Conducted Test
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

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 Cal Date Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 2/10/2015 2/10/2016
Antenna, Broadband Hybrid, .
Sunol Sciences JB1 9/25/2015 9/25/2016
30MHz to 2000MHz
AFS42-
Amplifier, 1- 18GHz Miteq 00101800-25-S-| 8/12/2015 8/12/2016
42
AMF-4D-
Amplifier, 1- 18GHz Miteq 01000800-30- 8/12/2015 8/12/2016
29P
Amplifier, 10KHz to 1GHz,
Sonoma 310N 6/9/2015 6/9/2016
32dB
Spectrum Analyzer, PXA, 3Hz .
P v Agilent N9030A 3/31/2015 | 3/31/2016
to 44GHz
Spectrum Analyzer, PXA, 3Hz .
P y Agilent N9030A 11/19/2015 | 11/19/2016
to 44GHz
Power Meter, P-series single .
Agilent N1911A 4/7/2015 4/7/2016
channel
Power Sensor, P - series, Agilent N1921A 2/27/2015 | 2/27/2016
50MHz to 18GHz, Wideband &
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 5/12/2015 5/12/2016
Spectrum Analyzer, 40 GHz Agilent 8564E 8/14/2015 8/14/2016
Amplifier, 1to 26.5GHz, .
. R Agilent 8449B 6/29/2015 6/29/2016
23.5dB Gain minimum
AC Line Conducted
EMI Test Receiver 9Khz-7GHz [Rohde & Schwarz ECSI7 08/07/15 08/07/16
LISN for Conducted Emissions
FCC 50/250-25-2 01/16/15 01/16/16
CISPR-16
LISN for Conducted Emissions .
Fisher 50/250-2-01 09/16/15 09/16/16
CISPR-16
Power Cable, Line Conducted
L. UL PG1 7/28/2015 7/28/2016
Emissions
UL SOFTWARE
* Radiated Software UL UL EMC Ver 9.5, July 22, 2014
* Conducted Software UL UL EMC Ver 2.2, March 31, 2015
* AC Line Conducted Software UL UL EMC Ver 9.5, April 3, 2015

Note: * indicates automation software version used in the compliance certification testing
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7. ANTENNA PORT TEST RESULTS
7.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 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 Ant. B High Power Mode| 100.000 | 100.000 1.000 100.00% 0.00 0.010
GFSK Ant. B Low Power Mode | 100.000 | 100.000 1.000 100.00% 0.00 0.010
8PSK Ant. B High Power Mode | 100.000 | 100.000 1.000 100.00% 0.00 0.010
8PSK Ant. B Low Power Mode | 100.000 | 100.000 1.000 100.00% 0.00 0.010
GFSK Ant. D High Power Mode| 100.000 | 100.000 1.000 100.00% 0.00 0.010
GFSK Ant. D Low Power Mode | 100.000 | 100.000 1.000 100.00% 0.00 0.010
8PSK Ant. D High Power Mode| 100.000 | 100.000 1.000 100.00% 0.00 0.010
8PSK Ant. D Low Power Mode | 100.000 | 100.000 1.000 100.00% 0.00 0.010
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK ANTENNA B HIGH POWER MODE

Agilent Spectrum Analyzer - Swept SA
U RL RF S0R DO SENSE!INT] ALIGNAUTO  |08:28:55 AM Jan 05, 2016
#Avg Type: RMS TRACE 3456 Frequency

PNO: Fast —=— 1tig: Free Run T

IFGain:Low #Atten: 30 dB DET|P

Auto Tune|

Ref Offset 11 dB
1LO dBidiv - Ref 25.00 dBm
og

CenterFreq
150 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 100.0 ms (1001 pts)

MSG STATUS

DUTY CYCLE GFSK ANTENNA B LOW POWER MODE

Agilent Spectrum Analyzer - Swept SA
U RL RF S0RDC SENSE!INT] ALIGNAUTO | 08:25:06 AM 1an 05, 2016
#Avyg Type: RMS TRACE 3456 Frequency

n — Trig:Free Run ™
PNO: Fast ()
IFGain-Low © #Atten: 20 dB oer|P

Auto Tune|
Ref Offset 11 dB
1ngsldiv Ref 20.00 dBm

CenterFreq|
100 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 #VBW 50 MHz Sweep 100.0 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

DUTY CYCLE 8PSK ANTENNA B HIGH POWER MODE

Agilent Spectrum Analyzer - Swept SA
il RL RF S0Q  DC

SEMSEINT]

ALIGN AUTO 09:28:35 AM Jan 05, 2016

Ref Offset 11 dB
Ref 25.00 dBm

10 dBidiv
Log

PNO: Fast —=— 1rig: Free Run ™
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS TRACE

3456

Frequency

DeT|F

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
8.000000 MHz

[Auto Man

Freq Offset,
0 Hz|

Center 2441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS

DUTY CYCLE 8PSK ANTENNA B LOW POWER MODE

Agilent Spectrum Analyzer - Swept SA
i RL RF S0Q DO

SEMSEINT]

ALIGN AUTO 09:26:03 &M Jan 05, 2016

Ref Offset 11 dB

10dBidiv. Ref 20.00 dBm
Log

PNO: Fast —»~ 1tig:Free Run T
#Atten: 20 dE oeTlP

IFGain:Low

#Avg Type: RM$S TRACE 3456

Frequency

Auto Tune|

100

0.00

CenterFreq
2.441000000 GHz

-100

-200

-300

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
8.000000 MHz

[Auto Man

Freq Offset
0Hz

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

DUTY CYCLE GFSK ANTENNA D HIGH POWER MODE

Agilent Spectrum Analyzer - Swept SA
il RL RF S0Q  DC SEMSE!INT] ALIGN AUTO 02:43:26 AMJan 05, 2016

[ | #Avg Type: RMS TRACE[ » 3456 Frequency
PNO: Fast —»~ 1rig:Free Run T
IFGain:Low #Atten: 30 dB DeT|P
Auto Tune|
Ref Offset 11 dB
10 dBidiv. Ref 20.00 dBm
Log
CenterFreq
100 2.441000000 GHz
0.00
StartFreq
-100 2.441000000 GHz
o Stop Freq|
2.441000000 GHz
-30.0
-40.0 CF Step
8.000000 MHz
[Auto Man
-50.0
600 Freq Offset
OHz
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts)
IMSG STATUS

DUTY CYCLE GFSK ANTENNA D LOW POWER MODE

Agilent Spectrum Analyzer - Swept SA
4 RL RF S0Q DC SENSE:INT] ALIGNAUTO  |09:45:50 AMJan 05, 2016
#Avg Type: RMS TRAE[L -2 156 Frequency

PNO: Fast —— 1rig: Free Run TY
IFGain:Low #Atten: 30 dB DET

i

Auto Tune
Ref Offset 11 ¢B

E%gsldiv Ref 20.00 dBm

CenterFreq
100 2.441000000 GHz

000

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 #VBW 50 MHz Sweep 100.0 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

DUTY CYCLE 8PSK ANTENNA D HIGH POWER MODE

Agilent Spectrum Analyzer - Swept SA
il RL RF S0Q  DC

SEMSEINT]

ALIGN AUTO 09:43:49 AM Jan 05, 2016

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

PNO: Fast —=— 1rig: Free Run ™
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS TRACE

3456

Frequency

DeT|F

Auto Tune|

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
8.000000 MHz

[Auto Man

Freq Offset,
0 Hz|

Center 2441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS

DUTY CYCLE 8PSK ANTENNA D LOW POWER MODE

Agilent Spectrum Analyzer - Swept SA
i RL RF S0Q DO

SEMSEINT]

ALIGN AUTO 09:44:41 &M Jan 05, 2016

Ref Offset 11 dB

10dBidiv. Ref 20.00 dBm
Log

PNO: Fast —»~ 1tig:Free Run T
#Atten: 30 dB oeTlP

IFGain:Low

#Avg Type: RM$S TRACE 3456

Frequency

Auto Tune|

100

0.00

CenterFreq
2.441000000 GHz

-100

-200

-300

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
8.000000 MHz

[Auto Man

Freq Offset
0Hz

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

7.2. ANTENNA B HIGH POWER BASIC DATA RATE GFSK

MODULATION

7.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel | Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 872.6 864.07
Middle 2441 916.6 875.68
High 2480 843.9 863.35

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW.
| RL RF S0 DC SENSEINT|

| Center Freq: 2.402000000 GHz

—»— Trig:Free Run Avg|Hold: 10110

‘ #IFGain:Low #Atten: 20 dB

ALIGH AUTO 10:30:02 AM Dec 14, 2015

Radio Std: None

Frequency

Radio Device: BTS

Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log

oo

CenterFreq|

0.00 2.402000000 GHz

-10.0

-200

-30.0

-40.0

-60.0

-60.0
-70.0 |

Center 2.402 GHz
#Res BW 18 kHz

Span 1.7 MHz

#Sweep 100 ms CF Step

170.000 kHz|
Man

#VBW 351 kHz

Auto

Occupied Bandwidth Total Power 18.4 dBm

864.07 kHz
-1.272 kHz
872.6 kHz

Freq Offset

Transmit Freq Error 0 Hz|

x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB
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BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW
S RF S0

ALIGMAUTO 10:20:30 AM Dec 14, 2015

‘ HIFGain:Low

SENSE:INT]

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

Radio 5td: None

Avg|Hold: 1010

Radio Device: BTS

Frequency

Ref Offset 11 dB

10 dBIdiv Ref 20.00 dBm

Log
10.0

000

100 AT T P

-20.0

CenterFreq|
2.441000000 GHz|

0.0
-40.0 |—lheh

-60.0 W

-60.0

700

Center 2.441 GHz
#Res BW 18 kHz

#VBW 351 kHz

Span 1.7 MHz
#Sweep 100 ms

CF Step
170.000 kHz|

Occupied Bandwidth

875.68 kHz
Transmit Freq Error 22.968 kHz
x dB Bandwidth 916.6 kHz

Total Power

OBW Power
x dB

18.6 dBm

99.00 %
-20.00 dB

STATUS

Auto

Man

Freq Offset|
0 Hz|

BANDWIDTH HIGH CH

Agilent Spectrum Analy Occupied BW

SENSE:INT]

ALIGN AUTO 10:29:03 AM Dec 14, 2015

#IFGain:Low

Center Freq: 2.480000000 GHz
—»— Trig:FreeRun
#Atten: 20 dB

Radio Std: None

Avg|Hold: 10/10

Radic Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
100

0.00

-10.0

Center Freq
2.480000000 GHz

-200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.48 GHz
#Res BW 18 kHz

#V/BW 51kHz

Span 1.7 MHz
#Sweep 100 ms

Occupied Bandwidth
863.35 kHz

Transmit Freq Error
X dB Bandwidth

7.471 kHz
843.9 kHz

Total Power

OBW Power
x dB

17.3 dBm

99.00 %
-20.00 dB

CF Step
170.000 kHz|

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
L RF S0Q  DC : ALGNAUTO  [03:28:16 PMDec 14, 2015
#Avg Type: RMS TRACE[T 3556 Frequency

PNO: Wide 0 1ri9:FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

TY
seiPFRPRP
Auto Tune|

Ref Offset 11 dB
E%SBMW Ref 20.00 dBm

Center Freq
100 2.441500000 GHz

StartFreq
2.439000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz|
Auto Man

FreqOffset|
0 Hz|

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

MSG STATUS|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

SLIGNAUTG | 03:2855 PM Der 14, 2015
| Avg Type: Log-Pwr TAcE[T 55 6 Frequency

PNO: Fast 3 1rig: Free Run Avg|Hold:>100/100 T

[FGainLow — #Atten:30 dB berP PPPPP

Auto Tune|
Ref Offset 11 dB

10 dBidiv Ref 30.00 dBm
Log

Center Freq|
2.440000000 GHz|

200

100

StartFreq
0.0 2.390000000 GHz|

StopFreq
2.490000000 GHz

CF Step
10.000000 MHz|
Auto Man

Freq Offset
0 Hz|

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 |

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

ALIGNAUTO 03:2%:04 PMDec 14,2015 | _ |
#Avg Type: RMS TRACETT- 345 6 Frequency
PNO: Wide (0 T1rig:FreeRun Avg|Hold:>100/100 N
|FGain:Low — #Atten: 30 dB ETPFFRPF

Auto Tune|
Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

Center Freq
2.415000000 GHz

200

100

StartFreq
0.00 2.400000000 GHz|

Stop Freq|
2.430000000 GHz|

CF Step
3.000000 MHz
Auto Man

FreqOffset|
0 Hz|

Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MSG

STATUS|
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REPORT NO: 15U22428-E1V2
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DATE: FEBRUARY 09, 2016

IC: 579C-A1674

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

Agiles
(/ L RF SOe  DC SENSE:INT] ALIGNAUTO 03:25:41 PMDec 14, 2015
’7 #Avg Type: RMS TRACE[1[2 345 & Frequency
PNO:Wide — Trig:Free Run Avg|Hold:>100/100 TvPE|M
IFGain:Low * #Atten: 30 dB o rrPPe
Auto Tune|
Ref Offset 11 dB
1%gBldiv Ref 30.00 dBEm
Center Freq|
00 2.445000000 GHz
100
StartFreq|
000 2.430000000 GHz
o StopFreq
2.460000000 GHz
-200
0o CF Step
3.000000 MHz
Auto Man
-40.0
o FreqOffset
0 Hz|
-60.0
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #/BW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS |

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO

03:26:11 PMDec 14, 2015

IFGain

Ref Offset 11 dB
Ref 30.00 dBm

PNO: Wide Cp

Low

7 Trig:Free Run
#Atten: 30 dB

#Avg Type: RMS
Avg|Hold:>100/100

TRACE‘

2456

Frequency

T
CerfF FRPRP

Auto Tune|

Center Freq|

2.475000000 GHz|

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step

3.000000 MHz

Auto Man

Freq Offset
0 Hz|

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz

Sweep 20.00 ms (1001 pts)

STATUS |
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

7.2.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

IC RSS-247 (5.1) (4)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to O 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 0.386 32 0.124 0.4 -0.276
DH3 1.640 18 0.295 0.4 -0.105
DH5 2.888 12 0.347 0.4 -0.053
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH - DH1

PULSE WIDTH — DH1

ALIGN AUTO

03:36:40 PM Dec 14, 2015

Trig Delay-400.0 ps
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 30 dB

#avy Type: RMS

Ref Offset11 dB
Ref 30.00 dBEm

TRACE‘ 3456

Frequency

TP PREPP

AMkr1 386.0 us
31.40 dB

Auto Tune|

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

TRIG LWL

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 1.000 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
ALIGN AUTO

02:35:11 PMDec 14, 2015

#avg Type: RMS

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

200

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 3.160 s (1001 pts)
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH — DH3

PULSE WIDTH — DH3

ALIGN AUTO

03:32:10 PM Dec 14, 2015

Trig Delay-600.0 ps
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 30 dB

Ref Offset11 dB
Ref 30.00 dBEm

#avy Type: RMS

TRACE‘ 3456

Frequency

TP PREPP

AMkr1 1.640 ms
7.98 dB

Auto Tune|

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

TRIG LWL

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 4.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO

032:32:18 PMDec 14, 2015

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

#avg Type: RMS

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

200

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH — DH5

PULSE WIDTH — DH5

ALIGN AUTO 03:29:12 PMDec 14, 2015

Trig Delay-600.0 ps
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 30 dB

Ref Offset11 dB
Ref 30.00 dBEm

#avy Type: RMS

TRACE[ 5 5 5 Frequency

TP PREPP

AMkr1 2.888 ms
2dB

Auto Tune|

Center Freq|

2.441000000 GHz

StartFreq|
2.441000000 GHz

StopFreq|

wrela| | 2441000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 8.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
S0Q DO

ALIGN AUTO 02:41:09 PMDec 23, 2015

RL RF
[Center Freq 2.441000000 Gplzg: T —
IFGain:Low Atten: 30 dB

Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

#avg Type: RMS

TRACE[[- 5956 Frequency

EET\P MNHNNN
Auto Tune|

200

Center Freq

2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step

1.000000 MHz|
Auto Man

m;'jﬁﬁfm'n =

FreqOffset|

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 16.95 30 -13.05
Middle 2441 16.93 30 -13.07
High 2480 17.18 30 -12.82
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 16.73
Middle 2441 16.69
High 2480 16.94
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

ALIGN AUTO 09:28:10 AM Jan 14, 2016

d L RF
[Center Freq 2.40

0000000 GHz

PNO: Wide (o T1rig:Free Run
IFGain:Low

#Avg Type: RMS TRACE

TV

2456

Frequency

AvglHold:>100/100
=

Atten: 20 dB

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

-200

-300

-00

-50.0

600

-7

Center Freq|
2.400000000 GHz

StartFreq
2.392500000 GHz|

StopFreq
2.407500000 GHz

Center 2.400000 GHz
#Res BW 100 kHz

2399 985 GHz
2.400 000 GHz
2.402 065 GHz

Lom-lmchhmlo—-E

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTIC
-46.408 dBm
-47.045 dBm

16.436 dBm

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

S0Q  DC

ALIGNAUTO 09:20:39 AM Jan 14, 2016

d L FF
[Start Freq 30.000000 MHz

| #Avg Type: RMS TRACE[L 2456

PNO: Fast —— Ttig:FreeRun
IFGain:Low

Frequency

T

#Atten: 20 dB perlP

Ref Offset 11 dB

10 dBidiv_ Ref 20.00 dBm
Log

Auto Tune|

100

000

-100

-200

-300

-400

-500

-60.0

-f0o

)
|
!
|

Center Freq
13.015000000 GHz|

StartFreq|
30.000000 MHz

Stop Freq,
26.000000000 GHz

Start 30 MHz
#Res BW 100 kHz

24020 GHz
4.804 0 GHz
7.206 0 GHz
2.3998 GHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)
L ] FUHC
16.09 dBm
£8.26 dBm
£0.29 dBm
-49.26 dBm

FUNCTION FUNCTION WALUE

CF Step|
2597000000 GHz
Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

L RF 506 DC SENSE:IMNT]| ALIGN AUTO 09:35:12 AM Jan 14, 2016 Frequency
. #Avg Type: RMS TRACE 2456
’Eenter ErEqreAAn00000 Gpl;‘% Trig:FreaRun Avg|Hold:>100/100 v
IFGain:Low Atten: 20 dB DET|F MMM
Ret Offset 11 dB Mkr1 2.441 060 GHzZ Auto Tune
E%gBldiv Ref 20.00 dBm 16.797 dBm
Center Freq
oo 2441000000 GHz
o -3.20 clb
StartFreq
RIS 2.433500000 GHz
0 StopFreq
2.448500000 GHz
-30.0
-40.0 CF Step
1.500000 MHz|
Auto Man
-50.0
500 FreqOffset
0 Hz|
-70.0
Center 2.441000 GHz Span 15.00 MHz

|#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

IMSG

STATUS |

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

RF

ALIGNAUTO

09:35:44 AM Jan 14, 2016

[Display Line -3.20 dBm

‘ #Avg Type: RMS

PNO: Fast —— Ttig:FreeRun
IFGain:Low

#iAtten: 20 dB

TRecE[L 256
T

Display

DET|P 1K KN F

Ref Offset 11 dB

10 dBidiv_ Ref 20.00 dBm
Log

Mkr4 25.940 3 GHz

-49.79 dBm

Annotation»|

1
100

000

-100

-200

Title ¥,

-300

-400

-500

Graticule|
Off|

-60.0
-f0o

DisplayLine|
3.20 dBm|
Off|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 957.3 ms (40001 pts

Stop 26.00 GHz

24410 GHz
48820 GHz
7.3230 GHz
25.940 3 GHz

156.58 dBm
£7.356 dBm
£1.07 dBm
49.79 dBm

FUNCTION WALUE

System
Display»|
Settings
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
ALIGN AUTO

09:36:57 AM Jan 14, 2016

L RF
[Center Freq 2.483500000 GHz #Avg Type: RMS

PNO: Wide 0 T1rig:FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

TRACE[L - 2456
B

Frequency

DET|F MR MNN

10 dBfdiv._ Ref 20.00 dBm
Log

Ref Offset 11 dB Mkr3 2.480 020 GHz

16.497 dBm

Auto Tune|

i

100

0.00

-0a

-200

-300

-00

-50.0

600

-7

Center Freq|
2.483500000 GHz

StartFreq
2.476000000 GHz|

StopFreq
2491000000 GHz

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Span 15.00 MHz

CF Step

[ v ] FUNCTION FUNCTIC
2.433 500 GHz £0.694 dBm
2.433 635 GHz -49.947 dBm
2.480 020 GHz 16.497 dBm

1.500000 MHz|
Auto Man

Freq Offset
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
ALIGNAUTO

09:37:25 AM Jan 14, 2016

L RF
[Start Freq 30.000000 MHz | #Avg Type: RMS
PNO: Fast —— 1ig: Free Run
IFGain:Low #Atten: 20 dB

TRecE[L 256
T

Frequency

DET|P 1K KN F

10 dBidiv_ Ref 20.00 dBm
Log

Ref Offset 11 dB Mkrd 24.239 2 GHz,

-50.49 dBm

Auto Tune|

1
10.0

000

-100

-200

-300

-400

-500

-60.0

-f0o

Center Freq
13.015000000 GHz|

StartFreq|
30.000000 MHz

Stop Freq,
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts

Stop 26.00 GHz

el vobecs] = T T o
N 1 f 24800 GHz 15.95 dBm
f 4.960 0 GHz £4.35 dBm
7.440 0 GHz £61.00 dBm
242392 GHz £0.49 dBm

1
1
1

f
f

FUNCTION WALUE

CF Step|
2597000000 GHz
Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
( S0Q  DC

ALIGN AUTO 02:48:54 PM Jan 14, 2016

d L RF
[Center Freq 2.400000000 GPI::JZ: e Trig:Fres Run

)
IFGain:Low Atten: 20 dB

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

TRACE 3456 Frequency

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

Center Freq|

-0a

2.400000000 GHz

-200

-300

StartFreq

-00

2.392500000 GHz

-50.0

600

StopFreq

-7

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

FUNCTION
2399745 GHz
2.400 000 GHz
2.406 016 GHz

-49.062 dBm
£1.325 dBm
17587 dBm

Lom-lmchhmlo—-E

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTIC

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
[ 50 &

ALIGN AUTO 02:49:28 PM Jan 14, 2016

( L RF OC
[Center Freq 2.483500000 GHz

PNO: Wide 0 T1rig:FreeRun

IFGain:Low Atten: 20 dB

#avg Type: RMS
Avg|Hold:>100/100 Y

TRAE[] - 3456 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log 1y

100

0.00

Center Freq|

-oao

2.483500000 GHz

-200

-300

StartFreq

-40.0

2.476000000 GHz

-50.0

-B0.0

Stop Freq|

-7

2.491000000 GHz

Center 2.483500 GHz
#Res BW 110 kHz

MKR] +ODE]

#VBW 330 kHz

16.848 dBm
£0.971 dBm
£3.741 dBm

2.476 180 GHz
2483740 GHz
2.483 500 GHz

ZZZ

OO RWNE

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNC TH

CF Step
1.500000 MHz|

Auto Man

FUNCTI ~

Freq Offset
0 Hz|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.3. ANTENNA B HIGH POWER ENHANCED DATA RATE QPSK
MODULATION

7.3.1. OUTPUT POWER
LIMIT
§15.247 (b) (1)
RSS-247 (5.4) (2)
The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 14.25 21 -6.72
Middle 2441 14.50 21 -6.47
High 2480 14.46 21 -6.51
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

7.3.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.21
Middle 2441 11.49
High 2480 11.23
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

7.4. ANTENNA B HIGH POWER ENHANCED DATA RATE 8PSK

MODULATION

7.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.3390 1.2040
Middle 2441 1.3040 1.2201
High 2480 1.3150 1.2148

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

tl RL RF

506 DC

SENSE:INT]| ALIGN AUTO

10:31:05 &M Dec 14, 2015

‘ Center Freq: 2.402000000 GHz

—»— Trig:Free Run Avg[Held: 1010

#IFGain:Low #Atten: 20 dB

Radio Std: None

Radio Device: BTS

Ref Offset 11
10 dB/div

dB

Ref 20.00 dBm

Frequency

Log
10.0

000

-10.0

Center Freq|
2.402000000 GHz|

-20.0

-30.0

-40.0

-50.0 el

-60.0

-70.0

Center 2.402 GHz
#Res BW 20 kHz

#VBW 62 kHz

Span 2 MHz
#Sweep 100 ms

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Total Power
1.2040 MHz

2.943 kHz
1.339 MHz

OBW Power
x dB

14.3 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW
S RF S0

ALIGMAUTO 10:31:32 &AM Dec 14, 2015

-40.0 ey

SEMSI T| r _
| Center Freq: 2.441000000 GHz Radio $td: None Frequency
—— Trig:Free Run Avg|Hold: 1010
‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log
o CenterFreq|
oo TEVPIYY i 2.441000000 GHz|
-10.0 HilH Ll R
-20.0
0.0

-60.0 |

-60.0

700

Center 2.441 GHz
#Res BW 20 kHz

#VBW 62 kHz

Spanh 2 MHz
#Sweep 100 ms

CF Step
200.000 kHz|

Occupied Bandwidth

1.2201 MHz
Transmit Freq Error 11.347 kHz
x dB Bandwidth 1.304 MHz

Total Power

OBW Power
x dB

13.9 dBm

99.00 %
-20.00 dB

STATUS

Auto

Man

Freq Offset|
0 Hz|

BANDWIDTH HIGH CH

Agilent Spectrum Analy Occupied BW

SENSE:INT]

ALIGN AUTO 10:31:57 AM Dec 14, 2015

#IFGain:Low

Center Freq: 2.480000000 GHz
—»— Trig:FreeRun
#Atten: 20 dB

Radio Std: None

Avg|Hold: 10/10

Radic Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
100

0.00

-10.0

-200

Center Freq
2.480000000 GHz

-30.0

-40.0

50,0 el

-60.0

-70.0

Center 2.48 GHz
#Res BW 20 kHz

#V/BW 62 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth
1.2148 MHz

Transmit Freq Error
X dB Bandwidth

14.146 kHz
1.315 MHz

Total Power

OBW Power
x dB

12.4 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
L RF S0 DC : ALIGNAUTO  |04:15:53 PMDec 14, 2015
#Avg Type: RMS TRACE[T 3556 Frequency
PNO: Wide (o Trig:FreeRun Avg|Hold:>100/100 ™
\FGain:Low — #Atten: 30 dB ociFERPRe

Auto Tune|
Ref Offset 11 dB
E%SBMW Ref 30.00 dBm

Center Freq
00 2.441500000 GHz

100

StartFreq
2.439000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz|
Auto Man

FreqOffset|
0 Hz|

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

MSG STATUS|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

ALIGNAUTO | 04114:10 PMDec 14, 2015 Fi

q 2.440000000 GHz | Avg Type: Log-Pwr TRACE[ 35 6 requency
PNO: Fast (50 T1rig:FreeRun Avg|Hold:>100/100 T ‘
IFGain:Low Atten: 20 dB DETP PRPPP

Auto Tune|
Ref Offset 11 dB
Eggstdiv Ref 20.00 dBm

Center Freq|
100 2.440000000 GHz|

000

StartFreq
2.390000000 GHz|

StopFreq
2.490000000 GHz

CF Step
10.000000 MHz|
Auto Man

Freq Offset
0 Hz|

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 |

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

Agilent Spectrum Analyzer - APy3.8(120215),43573, Conducted - D
7 ALIGNAUTO |04:12:04 PM Dec 14, 2015
] #Avg Type: RMS TRACE[TZ 34 5 6 Frequency

PNO: Wide o 1Hg: Free Run Avg|Hold:> 100100 ™
IFGain:Low © Atten: 20 dB cerF FFFRE

Auto Tune|
Ref Offset 11 dB

10 dBidiv. Ref 20.00 dBm
Log

CenterFreq
100 2.415000000 GHz

0.0

StartFreq
2.400000000 GHz

Stop Freq|
2.430000000 GHz|

CF Step
3.000000 MHz
Auto Man

Freq Offset,
0 Hz|

Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MsG STATUS
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

Agiles
(/ L RF SOe  DC SENSE:INT] ALIGNAUTO 04:12:55 PMDec 14, 2015
’7 #Avg Type: RMS TRACE[1[2 345 & Frequency
PNO:Wide = Trig:Free Run Avg|Hold:>100/100 TvPE|M
IFGainLow *  Atten: 20 dB o rrPPe
Auto Tune|
Ref Offset 11 dB
10dBidiv  Ref 20.00 dBm
Log
‘ ‘ Center Freq|
180 2.445000000 GHz
0.00
StartFreq|
100 2.430000000 GHz
0 StopFreq
2.460000000 GHz
-30.0
o CF Step
3.000000 MHz
Auto Man
-50.0
o FreqOffset
0 Hz|
-70.0
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #/BW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS |

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

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO 04:13:29 PMDec 14, 2015
#Avg Type: RMS TRACE[ 35 6 Frequency

PNO: Wide (o Trig:FreeRun Avg|Hold:>100/100 T
[FGainiLow — Atten:20 dB DETPPRPPP

Auto Tune|
Ref Offset 11 dB

Ref 20.00 dBm

Center Freq|
2.475000000 GHz|

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz|

Start 246000 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: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.4.4. AVERAGE TIME OF OCCUPANCY

LIMIT

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

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.
The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

8PSK (EDR) Mode

DH Packet | Pulse | Number of | Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
3DH1 0.392 33 0.129 0.4 -0.271
3DH3 1.644 19 0.312 0.4 -0.088
3DH5 2.892 13 0.376 0.4 -0.024
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

ALIGN AUTO

04:23:48 PMDec 14, 2015

Ref Offset11 dB
Ref 30.00 dBEm

Trig Delay-400.0 ps

PNO: Wide —»— Trig: Video
IFGain:Low

#Atten: 30 dB

#avy Type: RMS

TRACE‘ 3456

Frequency

TP PREPP

AMkr1 392.0 us
-19.96 dB

Auto Tune|

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

TRIG LWL

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 1.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH1

NUMBER OF PULSES — 3DH1

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO

04:24:27 PMDec 14, 2015

Ref Offset 11 dB
Ref 30.00 dBm

PNO: Wide —— Trig:FreeRun
IFGain:Low

#Atten: 30 dB

#avg Type: RMS

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 3.240 s (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

ALIGN AUTO

04:19:47 PMDec 14, 2015

Trig Delay-600.0 ps
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 30 dB

#avy Type: RMS

Ref Offset11 dB
Ref 30.00 dBEm

TRACE‘ 3456

Frequency

TP PREPP

AMkr1 1.644 ms
2.65dB

Auto Tune|

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

TRIG LWL

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 4.000 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
ALIGN AUTO

04:21:47 PMDec 14, 2015

#avg Type: RMS

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

200

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 3.160 s (1001 pts)
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

ALIGNAUTO | 04:17:17 PMDec 14,2015
Trig Delay-600.0 ys  #Avg Type: RMS TRAcE[ Z 5556 Frequency
- Wi Trig: Yideo

PNO: Wide —+—
IFGain:Low #Atten: 30 dB pET|P PPPP P
AMkr1 2.892 ms Auto Tune

Ref Offset 11 dB
0.82dB

10dBidiv  Ref 30.00 dBm
Log

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

TRIGLYL| CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 6.000 ms (1001 pts)

MSG STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

Agilent Spectrum Analyzer - APv3.9(121615),43573, Conducted - D
RL RF S0Q  DC ‘ ALIGN AUTO 02:52:04 PMDec 23, 2015 F
[Center Freq 2.441000000 GHz Trig: Free R #Avg Type: RMS TRTACE\ 3455 requency
PNO: Wide —— Trig:Free Run v
IFGain:Low #Atten: 30 dB per|P HRHNN

Auto Tune|
Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

Center Freq
00 2.441000000 GHz

9.97 |

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

FreqOffset|
0 Hz|

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

MSG STATUS|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.4.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 14.28 21 -6.69
Middle 2441 14.52 21 -6.45
High 2480 14.50 21 -6.47
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.4.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.23
Middle 2441 11.50
High 2480 11.26
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.4.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
ALIGN AUTO 09:39:36 AM Jan 14, 2016

L RF —_—
[Center Freq 2.400000000 GHz #Avg Type: RMS WeCE[- 2256 Frequency

PNO: Wide 0 T1rig:FreeRun Avg|Hold:>100/100 ™

IFGain:Low Atten: 20 dB DET|F MM

Auto Tune
Mkr3 2.401 965 GHz
Ref Offset 11 dB
1L%Bl'div Ri.f 2(?.e00 dBm 10.656 dBm

100

Center Freq
0.00 2.400000000 GHz|
0.0 ==l
200

StartFreq
2.392500000 GHz|

-300

-00

-50.0
oo StopFreq

2.407500000 GHz
-70.0

Center 2.400000 GHz Span 15.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

FUNCTION FUNCTIC NC Auto Man

L
2399 670 GHz -49.347 dBm
2.400 000 GHz -48.204 dBm
2.401 965 GHz 10.656 dBm Freq Offset|

0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
RF . ALIGMAUTO 09:40:10 AM Jan 14, 2016

L -
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[. - 3156 Frequency
n Trig: Free Run v
PNO: Fast —»—
IFGain:Lauw #Atten: 20 dB DET|P MK MK N

Auto Tune
Mkrd4 23.989 9 GHz,
Ref Offset 11 dB
1ngBldiv Reef 2(?.e00 dBm -19.34 dBm
1

100

CenterFreq|

0.00 13.015000000 GHz|

00 ==l

-200

StartFreq
30.000000 MHZ]

-300

400

4
-50.0 ’

0 Stop Freq|
26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2587000000 GHZ|

[ oo oy o - [ Man

24020 GHz 8.74 dBm
4.804 0 GHz £8.62 dBm
7.206 0 GHz £9.43 dBm Freq Offset
239899 GHz 4934 dBm oMl
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

L RF 506 DC SENSE:IMNT]| ALIGN AUTO 09:41:32 AM Jan 14, 2016 E
[Center Freq 2.441000000 GHz #Avg Type: RMS WeCE[- 2256 requency
PNO: Wide 0 T1rig:FreeRun Avg|Hold:>100/100 ™
IFGain:Low Atten: 20 dB DET|F MMM
Ref Offsst 11 dB Wikr1 2.440 970 GHz Auto Tune
E%gBldiv Ref 20.00 dBm 10.554 dBm
) Center Freq
o 2.441000000 GHZ]
0.00
StartFreq
ELTs s | 2.433500000 GHz

-500

StopFreq
2448500000 GHz

CF Step
1.500000 MHz|

Auto Man

-600

Center 2.441000 GHz
|#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz

Freq Offset
0 Hz|

IMSG

STATUS |

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

RF

ALIGN AUTO

09:42:04 AM Jan 14, 2016

L
[Start Freq 30.000000 MHz

‘ #Avg Type: RMS

PNO:
IFGain:Low

Fast —»— Trig:FreeRun
#Atten: 20 dB

TRACE
T

3456

Frequency

DET|P M RN

Ref Offset 11 dB

10 dBidiv__ Ref 20.00 dBm
Log

Mkr4 25.673 4 GHz

-49.28 dBm

Auto Tune|

1
100

000

-ioo

-2.50 dBrf

-200

=300

-0

500

Center Freq|
13.015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq|
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

CF Step

24410 GHz
4.8820 GHz
7.3230 GHz
266734 GHz

9.35 dBm
57.40 dBm
59.45 dBm
-49.28 dBm

FUNCTION WIDTH

Sweep 957.3 ms (40001 pts

2597000000 GHz
Auto Man

FreqOffset|
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

ALIGN AUTO

09:43:22 AM Jan 14, 2016

L RF
[Center Freq 2.483500000 GHz

)
IFGain:Low

PNO: Wide (o T1rig:Free Run

Atten: 20 dB

#Avg Type: RMS
Avg|Hold:>100/100

TRACE[L - 2456
B

Frequency

DET|F MR MNN

Ref Offset 11 dB
1L% dBfdiv__ Ref 20.00 dBm

Mkr3 2.479 975 GHz

10.173 dBm

Auto Tune|

g
100 ' |

0.00

-0a

-9.50 By

-200

-300

-00

-50.0

600

-7

Center Freq|
2.483500000 GHz

StartFreq
2.476000000 GHz|

StopFreq
2491000000 GHz

Center 2.483500 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

2.483 500 GHz
2483725 GHz
2.479 976 GHz

£4.598 dBm
£4.475 dBm
10.173 dBm

FUNCTION

FUNCTIC

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

RF

ALIGN AUTO

09:43:54 AM Jan 14, 2016

L
Start Freq 30.000000 MHz

IFGain:Low

PNO: Fast ._,_.l Trig: Free Run

#Atten: 20 dB

#Avy Type: RMS

TRECE[] ~z .58
T

Frequency

ET|P M MR KM

Ref Offset 11 dB

10 dBidiv_ Ref 20.00 dBm
flLog

Mkrd 24.117 8 GHZ|

-49.82 dBm

Auto Tune|

1
100

0.00
-100

-8.80 ol

-200

=300

-400

-50.0

’4

-60.0
-700

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 957.3 ms (40001 pts

Stop 26.00 GHz

CF Step

N 1 2.480 0 GHz
1 49600 GHz
1 7.4400 GHz
1 24117 8 GHz

FUNCTION

10.06 dBm
58.49 dBm
£8.83 dBm
-49.82 dBm

FUNCTION %/1DTH

FUNCTION YALUE

2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
( S0Q  DC

ALIGN AUTO 02:42:10 PM Jan 14, 2016

: RF
[Center Freq 2.400000000 GPI::JZ: e Trig:Fres Run

)
IFGain:Low Atten: 20 dB

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

TRACE 3456 Frequency

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

Center Freq|

-0a

2.400000000 GHz

-200

-300

StartFreq

-00

2.392500000 GHz

-50.0

600 -

StopFreq

-7

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

FUNCTION
2399 910 GHz
2.400 000 GHz
2.405 026 GHz

£2.194 dBm
£4.509 dBm
11.586 dBm

Lom-lmchhmlo—-E

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTIC

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
[ 50 &

ALIGN AUTO 02:42:55 PM Jan 14, 2016

( RF OC
[Center Freq 2.483500000 GHz

PNO: Wide 0 T1rig:FreeRun

IFGain:Low Atten: 20 dB

#avg Type: RMS
Avg|Hold:>100/100 Y

TRAE[] - 3456 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100 I

0.00

Center Freq|

-oao

2.483500000 GHz

-200

-300

StartFreq

-40.0

2.476000000 GHz

-50.0

-B0.0

Stop Freq|

-7

2.491000000 GHz

Center 2.483500 GHz
#Res BW 110 kHz

MKR] +ODE]

#VBW 330 kHz

10.438 dBm
£6.193 dBm
£9.510dBm

2479180 GHz
2.486 425 GHz
2.483 500 GHz

ZZZ

OO RWNE

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNC TH

CF Step
1.500000 MHz|

Auto Man

FUNCTI ~

Freq Offset
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

7.5.
MODULATION

7.5.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

ANTENNA B LOW POWER BASIC DATA RATE GFSK

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

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 920.8 890.13
Middle 2441 920.1 880.46
High 2480 873.3 885.89

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
il RL RF 506 DC

SENSE:IMT]| ALIGN AUTO 10:22:;

23 AM Dec 14, 2015

BW 51.000 kHz

#IFGain:Low

Center Freq: 2.402000000 GHz
—— Trig:FreeRun
#Atten: 20 dB

Radio
Avg|Hold: 10110
Radie

Std: None BW

Device: BTS Res BW|

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

18.000 kHz|
Auto Man

n

Log
10.0

Video BW|

000

51.000 kHz|

-10.0

Auto Man

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.402 GHz
#Res BW 18 kHz

Span 1.7 MHz

#VBW 51 KkHz #SwW

eep 100 ms

Filter Type’

Occupied Bandwidth
890.13 kHz
11.539 kHz
920.8 kHz

Transmit Freq Error
¥ dB Bandwidth

Total Power 8.94 dBm

OBW Power
x dB

99.00 %
-20.00 dB

Gaussian
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW
S RF S0

ALIGMAUTO

10:22:48 &M Dec 14, 2015

Frequency

-400

SENSEINT]
‘ Center Freq: 2.441000000 GHz Radio Std: None
—— Trig:Free Run Avg|Hold: 1010
‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm
Log |
00 I Center Freq|
000 2.441000000 GHz|
-10.0 -
200 WLl
-30.0 H

-50.0

-60.0

700

Center 2.441 GHz
#Res BW 18 kHz

Occupied Bandwidth

880.46 kHz
Transmit Freq Error 16.546 kHz
x dB Bandwidth 920.1 kHz

Span 1.7 MHz
#/BW 51 kHz #Sweep 100 ms
Total Power 9.22 dBm
OBW Power 99.00 %
x dB -20.00 dB

STATUS

CF Step
170.000 kHz|

Auto Man

Freq Offset|
0 Hz|

BANDWIDTH HIGH CH

Agilent Spectrum Analy Occupied BW

SENSE:INT] ALIGN AUTO

10:23:36 AM Dec 14, 2015

#IFGain:Low

Center Freq: 2.480000000 GHz
—»— Trig:FreeRun
#Atten: 20 dB

Avg|Hold: 10/10

Radio Std: None

Radic Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
100

0.00

-10.0

Center Freq
2.480000000 GHz

-200

-30.0

-40.0

-50.0

-60.0 [

-70.0

Center 2.48 GHz
#Res BW 18 kHz

#V/BW 51kHz

Span 1.7 MHz
#Sweep 100 ms

Occupied Bandwidth
885.89 kHz
20.039 kHz
873.3 kHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

8.48 dBm

99.00 %
-20.00 dB

CF Step
170.000 kHz|

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.5.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
L RF S0Q  DC : ALGNAUTO  [02:42:24 PMDec 14, 2015
#Avg Type: RMS TRACE[T 3556 Frequency

PNO: Wide 0 1ri9:FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

TY
seiPFRPRP
Auto Tune|

Ref Offset 11 dB
E%SBMW Ref 20.00 dBm

Center Freq
100 2.441500000 GHz

StartFreq
2.439000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz|
Auto Man

FreqOffset|
0 Hz|

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

MSG STATUS|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

ALIGN AUTO 11:21:56 AM Dec 14, 2015

q 2.440000000 GHz

IFGain:Low

Ref Offset11 dB

10 dBidiv  Ref 20.00 dBm
Log

PNO: Fast ‘:-“ Trig: Free Run

Atten: 20 dB

Avg Type: Log-Pwr Frequency

TRACE‘ 3456
Avg|Hold:>100/100

T
erfFFRPRP

Auto Tune|

100

Center Freq|

000

2.440000000 GHz|

StartFreq
2.390000000 GHz|

StopFreq
2.490000000 GHz

CF Step

10.000000 MHz|
Auto Man

Freq Offset

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS |

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

ALIGN AUTO 11:19:41 AM Dec 14, 2015

5000000 GHz

]
IFGain:Low

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

PNO: Wide (o Trig:FreeRun

Atten: 20 dB

#Avg Type: RMS Frequency

TRACE[T 3556
Avg|Hold:>100/100

TY
seiPFRPRP
Auto Tune|

100

Center Freq

2.415000000 GHz|

0.00

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

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

S0¢  DC

ALIGN AUTO

11:20:33 AM Dec 14, 2015

Eenter Freq 2 445000000 GHz

10 dBidiv
Log

#Avg Type: RMS TRACE‘ EPED) Frequency
Trig: Free Run Avg|Hold:>100/100
PNO: Wide G
|FGainlow * Atten: 20 dB Jpois e
Auto Tune|
Ref Offset 11 dB
Ref 20.00 dBEm
Center Freq|

2.445000000 GHz

StartFreq|
2.430000000 GHz

StopFreq|
2.460000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset

0 Hz|

Start 243000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz

Sweep 20.00 ms (1001 pts)

STATUS|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

Agllent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO

11:21:16 AMDec 14, 2015

] RF

Eenter Freq 2.475000000 GHz
PNO: Wide (pJ
IFGain:Low

Trig: Free Run
Atten: 20 dB

Ref Offset 11 dB

10 dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold:>100/100

TRACE‘

2456

Frequency

T
CerfF FRPRP

Auto Tune|

Center Freq|

2.475000000 GHz|

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
3.000000 MHz|

Auto Man

Freq Offset

0 Hz|

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz

Sweep 20.00 ms (1001 pts)

STATUS |
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

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

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

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

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

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

RESULTS
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.385 33 0.127 0.4 -0.273
DH3 1.640 19 0.312 0.4 -0.088
DH5 2.892 12 0.347 0.4 -0.053
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH - DH1

PULSE WIDTH — DH1

ALIGN AUTO 01:59:16 PMDec 14, 2015

Trig Delay-400.0 ps
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 20 dB

Ref Offset11 dB
Ref 20.00 dBEm

#avy Type: RMS

TRACE[ 5 5 5 Frequency

TP PREPP

AMkr1 385.0 us
-30.51 dB

Auto Tune|

Center Freq|

2.441000000 GHz

StartFreq|
2.441000000 GHz

StopFreq|

meoa || 2441000000 GHZ

CF Step

1.000000 MHz|
Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 1.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO 02:46:07 PMDec 14, 2015

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

#avg Type: RMS

TRACE[[- 5956 Frequency

EET\P FPPPP
Auto Tune|

Center Freq

100

2.441000000 GHz|

0.00

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step

1.000000 MHz|
Auto Man

FreqOffset|

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH — DH3

PULSE WIDTH — DH3

ALIGN AUTO

01:55:55 PMDec 14, 2015

Trig Delay-600.0 ps
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 20 dB

#avy Type: RMS

Ref Offset11 dB
Ref 20.00 dBEm

TRACE‘ 3456

Frequency

TP PREPP

AMkr1 1.640 ms

19.15 dB

Auto Tune|

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

TRIG LVL

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 4.000 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
ALIGN AUTO

02:44:37 PMDec 14, 2015

#avg Type: RMS

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

100

Center Freq
2.441000000 GHz

0.00

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 3.160 s (1001 pts)
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH — DH5

PULSE WIDTH — DH5

ALIGN AUTO 11:47:01 AM Dec 14, 2015

Trig Delay-600.0 ps
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 20 dB

Ref Offset11 dB
Ref 20.00 dBEm

#avy Type: RMS

ToACE[ 5 5 5 Frequency

TP PREPP

AMkr1 2.892 ms
-54.49 dB

Auto Tune|

Center Freq|

2.441000000 GHz

StartFreq|
2.441000000 GHz

TRIG LWL

StopFreq|
2.441000000 GHz

CF Step

1.000000 MHz|
Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 6.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO 01:50:54 PMDec 14, 2015

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

#avg Type: RMS

TRACE[[- 5956 Frequency

EET\P FPPPP
Auto Tune|

100

Center Freq

2.441000000 GHz|

0.00

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step

1.000000 MHz|
Auto Man

FreqOffset|

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

7.5.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.60 30 -20.40
Middle 2441 9.05 30 -20.95
High 2480 8.58 30 -21.42
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.5.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.49
Middle 2441 8.96
High 2480 8.47
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.5.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

ALIGN AUTO 09:03:09 AM Jan 14, 2016

d L RF
[Center Freq 2.400000000 GHz

)
IFGain:Low

PNO: Wide (o T1rig:Free Run
Atten: 20 dB

#Avg Type: RMS TRACE

TV

2456

Frequency

AvglHold:>100/100

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

-200

-300

-00

-50.0

600

-7

Center Freq|
2.400000000 GHz

StartFreq
2.392500000 GHz|

StopFreq
2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

2.399 940 GHz
2.400 000 GHz
2.402 065 GHz

Lom-lmchhmlo—-E

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTIC

£2812 dBm
£2561 dBm
9.372 dBm

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

ALIGNAUTO 09:04:02 AM Jan 14, 2016

L RF
tart Freq 30.00

( S0G  DC
s 0000 MHz ]

IFGain:Low #Atten: 20 d

PNO: Fast —— 1ig: Free Run

#Avg Type: RMS TRACE 3456

Frequency

T

B oET|P

Ref Offset 11 dB

10 dBidiv_ Ref 20.00 dBm
Log

Auto Tune|

100

000

-100

-200

-300

-400

-500

-60.0

-f0o

o

Center Freq
13.015000000 GHz|

StartFreq|
30.000000 MHz

Stop Freq,
26.000000000 GHz

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

24020 GHz
4.804 0 GHz
7.206 0 GHz
25.0138 GHz

L ]
9.15 dBm

59.71 dBm
59,56 dBm
5427 dBm

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FUNCTION FLIC FUNCTION WALUE

CF Step|
2597000000 GHz
Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS EMISSIONS, MID CHANNEL

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
L RF 506 DC SENSE:IMNT]| ALIGN AUTO 09:05:05 AM Jan 14, 2016 Frequency
#Avg Type: RMS TRACE 2456
’Eenter ErEqreAAn00000 Gpl;‘% Trig: Free Run Avg|Hold:>100/100 ™
IFGain:Low Atten: 20 dB DET|F MR
Rt OFfeet 11 B Mkr1 2.441 000 GHZ Auto Tune
[0 geidlv__ Ref 20.00 dBm 8.556 dBm
Center Freq
o 2.441000000 GHz
0.0
StartFreq
Lan 2.433500000 GHz
o StopFreq
2.448500000 GHz
500
00 CF Step
1.500000 MHz|
Auto Man
500
600 by . Freq Offset|
0 Hz|
700
Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

ALIGNAUTO 09:05:53 AM Jan 14, 2016

L FF
[Start Freq 30.000000 MHz |
PNO: Fast —— 1ig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS

TRACE[. 5156 Frequency

T

DET|P 1K KN F

Ref Offset 11 dB

10 dBidiv_ Ref 20.00 dBm
Log

Auto Tune|

Mkr4 23.986 0 GHz
-49.65 dBm

1
100

000

Center Freq

-100

13.015000000 GHz

-200

-300

StartFreq|

-400

30.000000 MHz|

-500

-60.0
-f0o

Stop Freq,
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

CF Step|
Sweep 957.3 ms (40001 pts

2597000000 GHz|

el vobercs] = T T o
1 N 1 f 2.4410GHz 8.26 dBm
f 48820 GHz £9.58 dBm
7.3230GHz £0.64 dBm
239860 GHz -49.65 dBm

1
1
1

f
f

FUNCTION WALUE futo Many

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

ALIGN AUTO 09:07:27 AM Jan 14, 2016

d L RF
[Center Freq 2.483500000 GHz

)
IFGain:Low

PNO: Wide (o T1rig:Free Run
Atten: 20 dB

#Avg Type: RMS TRACE

TV

2456

Frequency

AvglHold:>100/100

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

-200

-300

-00

-50.0

600

-7

Center Freq|
2.483500000 GHz

StartFreq
2.476000000 GHz|

StopFreq
2491000000 GHz

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

2.483 500 GHz
2.483 500 GHz
2.480 020 GHz

Lom-lmchhmlo—-E

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTIC

£7.091 dBm
£7.091 dBm
8.859 dBm

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
( 50 @

ALIGNAUTO 09:08:15 AM Jan 14, 2016

L FF DC
[Center Freq 13.015000000 GHz |

PNO: Fast —— 1ig: Free Run T

IFGain:Low

#iAtten: 20 dB

#Avg Type: RMS TRACE 3456

Frequency

oET|P

Ref Offset 11 dB

10 dBidiv_ Ref 20.00 dBm
Log

Auto Tune|

100

000

-100

-200

-300

-400

-500

-60.0

-f0o |

Center Freq
13.015000000 GHz|

StartFreq|
30.000000 MHz

Stop Freq,
26.000000000 GHz

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

24800 GHz
4.960 0 GHz
7.440 0 GHz
256228 GHz

L ]
8.194 dBm
60523 dBm
-60.130 dBm
49.76 dBm

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FUNCTION FLIC FUNCTION WALUE

CF Step|
2597000000 GHz
Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
( S0Q  DC

ALIGN AUTO 02:21:21 PM Jan 14, 2016

d L RF
[Center Freq 2.400000000 GPI::JZ: e Trig:Fres Run

)
IFGain:Low Atten: 20 dB

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

TRACE 3456 Frequency

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

Center Freq|

-0a

2.400000000 GHz

-200

-300

StartFreq

-00

2.392500000 GHz

-50.0

600

StopFreq

-7

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

FUNCTION
2399 985 GHz
2.400 000 GHz
2.402 176 GHz

£5.414 dBm
£5.487 dBm
9.903 dBm

Lom-lmchhmlo—-E

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTIC

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
[ 50 &

ALIGN AUTO 02:22:01 PM Jan 14, 2016

( L RF OC
[Center Freq 2.483500000 GHz

PNO: Wide 0 T1rig:FreeRun

IFGain:Low Atten: 20 dB

#avg Type: RMS
Avg|Hold:>100/100 Y

TRAE[] - 3456 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

0.00

Center Freq|

-oao

2.483500000 GHz

-200

-300

StartFreq

-40.0

2.476000000 GHz

-50.0

-B0.0

Stop Freq|

-7

2.491000000 GHz

Center 2.483500 GHz
#Res BW 110 kHz

MKR] +ODE]

#VBW 330 kHz

L [ FUNCTION
9.023 dBm
£5.812 dBm
£5.088 dBm

2.478 025 GHz
2.484 505 GHz
2.483 500 GHz

ZZZ

OO RWNE

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNC TH

CF Step
1.500000 MHz|

Auto Man

FUNCTI ~

Freq Offset
0 Hz|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.6. ANTENNA B LOW POWER ENHANCED DATA RATE QPSK
MODULATION

7.6.1. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.05 21 -12.92
Middle 2441 7.99 21 -12.98
High 2480 7.62 21 -13.35
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.6.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.48
Middle 2441 5.46
High 2480 5.15
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

7.7. ANTENNA B LOW POWER ENHANCED DATA RATE 8PSK

MODULATION

7.7.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.3690 1.2097
Middle 2441 1.3570 1.2335
High 2480 1.3280 1.2218

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW.
il RL RF S0G DO SEMSEINT

| Center Freq: 2.402000000 GHz
—»— Trig:Free Run Avg|Hold: 10110
‘ #IFGain:Low #Atten: 10 dB

ALIGHAUTO 10:19:41 AM Dec 14, 2015

Radio Std: None

Frequency

Radio Device: BTS

Ref Offset 11 dB
‘ILO dBidiv Ref 10.00 dBm
og

o.oo

CenterFreq

-10.0 2.402000000 GHz

-20.0

-30.0

-40.0

-60.0

600

-70.0

-G0.0

Center 2.402 GHz
#Res BW 24 kHz

Span 3 MHz

#Sweep 100 ms CF Step

300.000 kHz
Man

#VBW 75 kHz

Auto

Occupied Bandwidth Total Power 6.06 dBm

1.2097 MHz
11.803 kHz
1.369 MHz

Freq Offset,
0 Hz|

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW
S RF S0¢  DC

ALIGMAUTO 10:18:41 AM Dec 14, 2015

SEMSI T| r _
| Center Freq: 2.441000000 GHz Radio $td: None Frequency
—— Trig:Free Run Avg|Hold: 1010
‘ H#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 11 dB
10 dBidiv Ref 10.00 dBm
Log |
o | CenterFreq|
oo Sl 2.441000000 GHz|
-20.0 Il
-30.0
-40.0 H o

0.0 (1o

-60.0

-70.0

500

Center 2.441 GHz
#Res BW 24 kHz

#VBW 75 kHz

Span 3 MHz
#Sweep 100 ms

Occupied Bandwidth

1.2335 MHz
Transmit Freq Error 18.076 kHz
x dB Bandwidth 1.357 NMHz

Total Power

OBW Power
x dB

6.82 dBm

99.00 %
-20.00 dB

STATUS

CF Step
300.000 kHz|

Auto Man

Freq Offset|
0 Hz|

BANDWIDTH HIGH CH

Occupied BW

Agilent Spectrum Analy
il RL RF oC

ALIGN AUTO 10:17:51 AM Dec 14, 2015

Sweep Time 100 ms

‘ #IFGain:Low

480000000 GHz

Radio Std: None

Avg|Hold: 10/10

#Atten: 10 dB

Radic Device: BTS

Ref Offset 11 dB

10 dB/div Ref 10.00 dBm

Trace/Detector

Log
0.00

-10.0

-20.0

Clear Write

-30.0

400 |y

-50.0 bt

-60.0

-70.0

-60.0

Center 2.48 GHz
#Res BW 24 kHz

#V/BW 75 kHz

Span 3 MHz
#Sweep 100 ms

Occupied Bandwidth

1.2218 MHz
28.067 kHz
1.328 MHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

5.67 dBm

99.00 %
-20.00 dB

Average|

Max Hold|

Min Hold|

Detector|
Sample P,
Man
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.7.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
L RF S0Q  DC : ALGNAUTO  [02:07:17 PMDec 14,2015
#Avg Type: RMS TRACE[T 3556 Frequency

PNO: Wide 0 1ri9:FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

TY
seiPFRPRP
Auto Tune|

Ref Offset 11 dB
E%SBMW Ref 20.00 dBm

Center Freq
100 2.441500000 GHz

StartFreq
2.439000000 GHz|

Stop Freq|
2.444000000 GHz|

CF Step
500.000 kHz|
Auto Man

FreqOffset|
0 Hz|

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

MSG STATUS|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

ALIGN AUTO 02:05:06 PMDec 14, 2015

q 2.440000000 GHz |
PNO: Fast (pJ Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset11 dB

10 dBidiv  Ref 20.00 dBm
Log

Avg Type: Log-Pwr
Avg|Hold:>100/100

TRACE[ 35 5 Frequency

.
DET\P PFPPP
Auto Tune|

100

Center Freq|

000

2.440000000 GHz|

StartFreq
2.390000000 GHz|

StopFreq
2.490000000 GHz

CF Step

10.000000 MHz|
Auto Man

Freq Offset

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS |

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

ALIGH AUTO 02:03:01 PMDec 14, 2015

L RF
Center Freq 2.415000000 GPI:; e Trig:Free Run
H -
Atten: 20 dB

IFGain:Low

Ref Offset 11 dB

10 dBidiv. - Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold:>100/100

TRacE[T 5 15 6 Frequency

T
P ERPRP

Auto Tune|

CenterFreq|

2.415000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset

0 Hz|

Start 2.40000 GHz
#Res BW 300 kHz

MsG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

Page 83 of 265

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

FORM NO: CCSUP4701I

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

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



REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

S0¢  DC

ALIGN AUTO

02:03:46 PMDec 14, 2015

Eenter Freq 2 445000000 GHz

10 dBidiv
Log

#Avg Type: RMS TRACE‘ EPED) Frequency
Trig: Free Run Avg|Hold:>100/100
PNO: Wide G
|FGainlow * Atten: 20 dB Jpois e
Auto Tune|
Ref Offset 11 dB
Ref 20.00 dBEm
Center Freq|

2.445000000 GHz

StartFreq|
2.430000000 GHz

StopFreq|
2.460000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset

0 Hz|

Start 243000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz

Sweep 20.00 ms (1001 pts)

STATUS|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

Agllent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO

02:04:29 PMDec 14, 2015

] RF

Eenter Freq 2.475000000 GHz
PNO: Wide (pJ
IFGain:Low

Trig: Free Run
Atten: 20 dB

Ref Offset 11 dB

10 dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold:>100/100

TRACE‘

2456

Frequency

T
CerfF FRPRP

Auto Tune|

Center Freq|

2.475000000 GHz|

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
3.000000 MHz|

Auto Man

Freq Offset

0 Hz|

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz

Sweep 20.00 ms (1001 pts)

STATUS |
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.7.4. AVERAGE TIME OF OCCUPANCY

LIMIT

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

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

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

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

RESULTS

8PSK (EDR) Mode

DH Packet | Pulse [Number of [ Average | Limit Margin
Width | Pulsesin [ Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
3DH1 0.399 33 0.132 0.4 -0.268
3DH3 1.644 19 0.312 0.4 -0.088
3DH5 2.888 13 0.375 0.4 -0.025
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
ALIGNAUTO  |02:14:18 PMDec 14, 2015
Trig Delay-400.0 ys  #Avg Type: RMS TRACE‘ 3456 Frequency

PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 20 dB

!
TP PREPP

AMkr1 399.0 us Auto Tune
Ref Offset 11 dB
Reef zé.eim dBm 9.77 dB

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

TRIG LWL

StopFreq|
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 #/BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH1

NUMBER OF PULSES — 3DH1

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO 02:15:00 PMDec 14, 2015
#Avg Type: RMS TRACETT- 345 6 Frequency

i Trig: Free Run v
PNO: Wide ——

FGain:Low #Atten: 20 dB pETF PRFFP
Auto Tune|
Ref Offset 11 dB

Ref 20.00 dBm

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

FreqOffset|
0 Hz|

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

MSG STATUS|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH — 3DH3

PULSE WIDTH — 3DH3

ALIGN AUTO

02:11:20 PM Dec 14, 2015

Trig Delay-600.0 ps
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 20 dB

#avy Type: RMS

Ref Offset11 dB
Ref 20.00 dBEm

TRACE‘ 3456

Frequency

TP PREPP

AMkr1 1.644 ms
6 dB

Auto Tune|

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

TRIG LVL

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 4.000 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — 3DH3

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
ALIGN AUTO

02:12:32 PMDec 14, 2015

#avg Type: RMS

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

100

Center Freq
2.441000000 GHz

0.00

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 3.160 s (1001 pts)
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

ALIGN AUTO

02:08:15 PMDec 14, 2015

Ref Offset11 dB
Ref 20.00 dBEm

Trig Delay-600.0 ps

PNO: Wide —»— Trig: Video
IFGain:Low

#Atten: 20 dB

#avy Type: RMS

TRACE‘ 3456

Frequency

TP PREPP

AMkr1 2.888 ms
0.73dB

Auto Tune|

Center Freq|
2.441000000 GHz|

TRIG LWL

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 8.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO

02:10:07 PMDec 14, 2015

Ref Offset 11 dB

10 dBidiv  Ref 21.00 dBm
Log

PNO: Wide —— Trig:FreeRun
IFGain:Low

#Atten: 20 dB

#avg Type: RMS

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

M0

3.23 o)

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

i

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.7.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

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

RESULTS
Channel | Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.08 21 -12.89
Middle 2441 8.02 21 -12.95
High 2480 7.62 21 -13.35
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.7.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.50
Middle 2441 5.48
High 2480 5.18
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.7.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

ALIGN AUTO 09:20:57 AM Jan 14, 2016

L RF
[Center Freq 2.400000000 GPI::JZ: e Trig:Fres Run

)
IFGain:Low Atten: 20 dB

#Avg Type: RMS TRACE
Avg|Hold:>100/100 T

2456

Frequency

DET|F MR MNN

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

Mkr3 2.402 040 GHz Auto Tune

4.257 dBm

100

0.00

Center Freq|

-0a

2.400000000 GHz

1570 dBm|

-200

-300

StartFreq

-00

2.392500000 GHz

-50.0

600

StopFreq

-7

2.407500000 GHz

Center 2.400000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz CF Step
1.500000 MHz|

FUNCTION
2.399 820 GHz
2.400 000 GHz
2.402 040 GHz

£6.111 dBm
£5.646 dBm
4.257 dBm

Sweep 1.000 ms (1001 pts)
Auto Man

FUNCTIC NC =

Freq Offset
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
RF

ALIGMAUTO 09:21:31 AM Jan 14, 2016

L

[Start Freq 30.000000 MHz ]

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

#Avg Type: RMS TRACE

3456 Frequency

TV
DET|P MMM

Ref Offset 11 dB

10 dBidiv__ Ref 20.00 dBm
Log

Mkr4 23.644 5 GHzZ Auto Tune|

-49.88 dBm

10.0 1

0oo

CenterFreq|

-100

13.015000000 GHz|

-15.70 dB}

-200

-300

StartFreq

400

30.000000 MHz

-500

600

Stop Freq|
26.000000000 GHz|

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz CF Step|

25697000000 GHz

I A N
1.91 dBm
£7.85 dBm
£8.49 dBm
-49.88 dBm

24020 GHz
4.8040 GHz
7.206 0 GHz
236445 GHz

Sweep 957.3 ms (40001 pts

o Auto Man|

Freq Offset
0 Hz|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

SPURIOUS EMISSIONS, MID CHANNEL

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
L RF 506 DC SENSE:IMNT]| ALIGN AUTO 09:23:13 AM Jan 14, 2016 W
#Avg Type: RMS TRACE 2456
’Eenter ErEqreAAn00000 Gpl;‘% Trig:FreaRun Avg|Hold:>100/100 v
IFGain:Low Atten: 20 dB DET|F MMM
Ret Offset 11 dB Mkr1 2.441 045 GHzZ Auto Tune
E%gBldiv Ref 20.00 dBm 4.215 dBm|
Center Freq
oo 2441000000 GHz
9
0.0
StartFreq
RIS 2.433500000 GHz
-15.70 dBm)|
0 StopFreq
2.448500000 GHz
500
-40.0 CF Step
1.500000 MHz|
Auto Man
500
-60.0 el Ll Freq Offset
0 Hz|
700
Center 2.441000 GHz Span 15.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
RF i ALIGN AUTO 03:23:47 AM Jan 14, 2016

L ————
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[. 356 Frequency

- Trig: Free Run T
PNO: Fast ~»—
IFGain:fnw #Atten: 20 dB DET|P N MMM

Auto Tune|
Mkr4 25.887 0 GHz
Ref Offset 11 dB
1L%gBrdiv R:f 25.960 dBm -50.36 dBm

100 1

Center Freq|

0.00 13.015000000 GHz

-ioo

-15.70 cBm|

-200

StartFreq|
30.000000 MHz

=300

-0

500 4‘

Stop Freq|
26.000000000 GHz

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

FUNCTION FUNCTION WIDTH NCTION Wl buto Man

[ ]
24410 GHz 265 dBm
48820 GHz 5995 dBm
7.3230 GHz £1.03dBm FreqOffset|

26.0870 GHz -50.36 dBm 0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D

ALIGN AUTO

09:24:42 AM Jan 14, 2016

L RF
[Center Freq 2.483500000 GPI::JZ: e Trig:Fres Run

)
IFGain:Low Atten: 20 dB

#Avg Type: RMS
Avg|Hold:>100/100

TRACE[L - 2456
B

Frequency

DET|F MR MNN

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Mkr3 2.480 050 GHz

4.495 dBm

Auto Tune|

100

FiN
v
0o

-0a

~15.50 B}

-200

-300

-00

-50.0

600

-7

Center Freq|
2.483500000 GHz

StartFreq
2.476000000 GHz|

StopFreq
2491000000 GHz

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 1.000 ms (1001 pts)

Span 15.00 MHz

2.483 500 GHz
2.483 695 GHz
2.480 050 GHz

£98.669 dBm
£7.092 dBm
4.495 dBm

FUNCTION FUNCTIC

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APv3.9.1(122815),43573, Conducted D
RF

ALIGN AUTO

09:25:43 AM Jan 14, 2016

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

#Avy Type: RMS

TRECE[] ~z .58
T

Frequency

ET|P M MR KM

Ref Offset 11 dB

10 dBidiv_ Ref 20.00 dBm
flLog

Mkrd 25.667 6 GHZ|

-50.12 dBm

Auto Tune|

0.0 -

0.00
-100

15 50 den|

-200

=300

-400

-50.0

¥

-60.0
-700

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 957.3 ms (40001 pts

Stop 26.00 GHz

CF Step

N 1 2.480 0 GHz
1 49600 GHz
1 7.4400 GHz
1

25667 6 GHz

219 dBm
58.87 dBm
61.38 dBm
$0.12 dBm

FUNCTION

FUNCTION %/1DTH

FUNCTION YALUE

2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
( S0Q  DC

ALIGN AUTO 02:23:26 PM Jan 14, 2016

d L RF
[Center Freq 2.400000000 GPI::JZ: e Trig:Fres Run

)
IFGain:Low Atten: 20 dB

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

TRACE 3456 Frequency

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

Center Freq|

-0a

2.400000000 GHz

-200

-300

StartFreq

-00

2.392500000 GHz

-50.0

600

StopFreq

-7

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

FUNCTION
2.400 000 GHz
2.400 000 GHz
2.405 176 GHz

£6.675 dBm
£6.675 dBm
5.905 dBm

Lom-lmchhmlo—-E

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTIC

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
[ 50 &

ALIGN AUTO 02:24:16 PM Jan 14, 2016

( L RF OC
[Center Freq 2.483500000 GHz

PNO: Wide 0 T1rig:FreeRun

IFGain:Low Atten: 20 dB

#avg Type: RMS
Avg|Hold:>100/100 Y

TRAE[] - 3456 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

0.00

Center Freq|

-oao

2.483500000 GHz

-200

-300

StartFreq

-40.0

2.476000000 GHz

-50.0

-B0.0

-7

Stop Freq|
2.491000000 GHz|

Center 2.483500 GHz
#Res BW 110 kHz

MKR] +ODE]

#VBW 330 kHz

L [ FUNCTION
6.197 dBm
£8.200 dBm
£9.176 dBm

2.476 180 GHz
2.489 755 GHz
2.483 500 GHz

ZZZ

OO RWNE

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNC TH

CF Step
1.500000 MHz|

Auto Man

FUNCTI ~

Freq Offset
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

7.8. ANTENNA D HIGH POWER BASIC DATA RATE GFSK

MODULATION

7.8.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20 dB

bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
Channel Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 896.50 880.23
Middle 2441 920.30 888.52
High 2480 920.70 871.08

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
| RL RF S0@  DC SENSEINT|
Center Freq: 2.402000000 GHz
—— Trig:Free Run Avg[Hold: 10/10
#Atten: 20 dB

ALIGMAUTO 10:46:52 AM Dec 14, 2015

Radio Std: None

Frequency

#IFGain:Low Radio Device: BTS

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
L

og
oo

CenterFreq

0.00 2.402000000 GHz

-100
-200
-300

-400

-50.0

-50.0

-700

Center 2.402 GHz

Span 1.7 MHz
#Res BW 18 kHz

#Sweep 100 ms CF Step

170.000 kHz|
Man

#VBW 51 kHz

Auto

Occupied Bandwidth Total Power 18.7 dBm

880.23 kHz
9.121 kHz
896.5 kHz

Freq Offset,

Transmit Freq Error 0 Hz|

x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

SEMSE!INT] ALIGNAUTO

10:46:29 AM Dec 14, 2015

#IFGain:Low

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

Avg|Hold: 10110

Radio Std: None

Radio Device: BTS

Ref Offset11 dB

10 dBidiv Ref 20.00 dBm

Frequency

Log
10.0

0.00
-10.0

Center Freq
2.441000000 GHz

-200

-30.0

-40.0

500

600

-70.0

Center 2.441 GHz
#Res BW 18 kHz

#/BW 51 kHz

Span 1.7 MHz
#Sweep 100 ms

Occupied Bandwidth
888.52 kHz
17.495 kHz
920.3 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

17.3 dBm

99.00 %
-20.00 dB

CF Step|
170.000 kHz|

Auto Man

Freq Offset|
0 Hz|

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW
tl RL

SENSEINT] ALIGN AUTO

10:45:53 AM Dec 14, 2015

#IFGain:Low

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

Avg|Hold: 10/10

Radio Std: None

Radio Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
100

ik}
-10.0

Center Freq|
2.480000000 GHz|

-20.0
-30.0

-40.0
-50.0

-60.0
-70.0

Center 2.48 GHz
#Res BW 18 kHz

#VBW 51 kHz

Span 1.7 MHz
#Sweep 100 ms

Occupied Bandwidth
871.08 kHz
30.577 kHz
920.7 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

17.0 dBm

99.00 %
-20.00 dB

CF Step
170.000 kHz|

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.8.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

RL RF S0Q DO 8 ALIGN AUTO 1116036 PMDec 14,2015
#Avg Type: RMS TRACET- 345 6 Frequency

PNO: Wide (o Trig:FreeRun Ty
|FGain:Low — #Atten: 30 dB P FFPP R

Auto Tune|
Ref Offset 11 dB
E%SBMW Ref 30.00 dBm

Center Freq
00 2.441000000 GHz

100

StartFreq
2.438500000 GHz|

Stop Freq|
2.443500000 GHz|

CF Step
500.000 kHz|
Auto Man

FreqOffset|
0 Hz|

Center 2.441000 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)

MSG STATUS|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

RL RF S0Q  DC

ALIGN AUTO 11:08:38 PMDec 14, 2015

PNO: Fast 50
IFGain:Low

Ref Offset11 dB

10 dBidiv  Ref 20.00 dBm
Log

Trig: Free Run
#Atten: 20 dB

Frequency

#Avg Type: RMS TRACE‘ 3456

.
DET\P PFPPP
Auto Tune|

100

Center Freq|

2.440000000 GHz|

StartFreq
2.390000000 GHz|

StopFreq
2.490000000 GHz

CF Step

10.000000 MHz|
Auto Man

[

Freq Offset

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

STATUS |

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

ALIGN AUTO 11:10:10 PMDec 14, 2015

IFGain:Low

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

PNO: Wide

Trig: Free Run
#Atten: 20 dB

Frequency

#avg Type: RMS TRACE‘ 3456

TY
P FRPRP
Auto Tune|

ATAYRVIYRYATI

ANMAN

Center Freq

AAMAN

VETHEPVR TR ey ri

2.415000000 GHz|

FYTTY

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

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 1.000 ms (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

ALIGN AUTO 11:10:59 PMDec 14, 2015

L i #Avg Type: RMS TRECE[ -5 15 Frequency
W de T ihan: 20 4B e
Auto T
Ref Offset 11 dB uto Tune
10 dBidiv ~ Ref 20.00 dBm
Log
B VTtV ViV YV Vi Vavul VaVaViubabiVabaliVaVa¥iifaVuli euion,

VUV DUyl

nn
VN

2.445000000 GHz

2.430000000 GHz|

StartFreq|

2.460000000 GHz|

StopFreq|

Auto

3.000000 MHz

CF Step

Man

Freq Offset
0 Hz|

Start 243000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 1.000 ms (1001 pts)

STATUS|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO 11:12:49 PMDec 14, 2015

7 Trig:Free Run

PNO: Wide C,_
™ 4htten: 20 dB

IFGain:Low

Ref Offset 11 dB

10 dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS

TRACE[ 55 6

Frequency

T
erfP FRERP

Auto Tune|

IVATATIVRTAVILTAYA

AR AR

Center Freq|
2.475000000 GHz|

2.460000000 GHz

StartFreq

2.490000000 GHz

Stop Freq|

Auto

3.000000 MHz

CF Step

Man

Freq Offset

0 Hz|

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

STATUS |
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

7.8.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

IC RSS-247 (5.1) (4)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

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

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

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

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

RESULTS
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.383 32 0.123 0.4 -0.277
DH3 1.640 16 0.262 0.4 -0.138
DH5 2.886 12 0.346 0.4 -0.054
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH - DH1

PULSE WIDTH — DH1

ALIGN AUTO 11:27:09 PMDec 14, 2015

Trig Delay-300.0 ps
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 30 dB

Ref Offset11 dB
Ref 30.00 dBEm

#avy Type: RMS

ToACE[ 5 5 5 Frequency

TP PREPP
Auto Tune|

Center Freq|

2.441000000 GHz

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 1.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO 11:24:07 PMDec 14, 2015

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

#avg Type: RMS

TRACE[[- 5556 Frequency

EET\P FPPPP
Auto Tune|

200

Center Freq

2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step

1.000000 MHz|
Auto Man

FreqOffset|

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH — DH3

PULSE WIDTH — DH3

ALIGN AUTO

11:19:10 PMDec 14, 2015

Trig Delay-1.200 ms  #Avg Type: RMS
PNO: Wide —»— Trig: Video
IFGain:Low #Atten: 30 dB

Ref Offset11 dB
Ref 30.00 dBEm

TRACE‘ 3456

Frequency

TP PREPP

Auto Tune|

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 4.000 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
T ALIGN AUTO

11,2202 PMDec 14,2015

#avg Type: RMS

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

200

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS|

Span 0 Hz

Sweep 3.160 s (1001 pts)
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

PULSE WIDTH — DH5

PULSE WIDTH — DH5

ALIGN AUTO 11:18:05 PMDec 14,2015

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

Ref Offset11 dB
Ref 30.00 dBEm

Trig Delay-1.500 ms  #Avg Type: RMS TRACE‘ 1456

Frequency

TP PREPP
Auto Tune|

Center Freq|

X

2.441000000 GHz

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

CF Step

1.000000 MHz|
Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 6.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

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

ALIGN AUTO 02:48:29 PM Dec 23, 2015

tl RL RF
Ref Level 30.00 dBm

PNO: Wide —— Trig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 11 dB

10 dBidiv  Ref 30.00 dBm
Log

#avg Type: RMS TRACE‘

S.5g| [TracelDetector

II)ET‘P
SelectTrace’

1

200

Clear Write

Trace Average|

Max Hold

Min Hold|

View Blank

Trace On

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2

FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

7.8.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-247 (5.4) (2)

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

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) dB)
Low 2402 12.16 30 -17.84
Middle 2441 12.02 30 -17.98
High 2480 12.08 30 -17.92
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

7.8.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.85
Middle 2441 11.73
High 2480 11.79
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

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

506 DC

ALIGN AUTO 02:20:10 PM Jan 15, 2016

d L RF
[Center Freq 2.40

0000000 GHz

PNO: Wide (o T1rig:Free Run
IFGain:Low

#Avg Type: RMS TRACE

TV

2456

Frequency

AvglHold:>100/100
=

Atten: 20 dB

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-0a

-200

-300

-00

-50.0

600

-7

Center Freq|
2.400000000 GHz

StartFreq
2.392500000 GHz|

StopFreq
2.407500000 GHz

Center 2.400000 GHz
#Res BW 100 kHz

2399 970 GHz
2.400 000 GHz
2.402 065 GHz

Lom-lmchhmlo—-E

#VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTIC
-48.589 dBm
-49.505 dBm

12.919 dBm

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - APy4.0(011316),43573,

S0Q  DC

Conducted D

ALIGNAUTO 02:20:54 PM Jan 15, 2016

( L FF
[Start Freq 30.00

0000 MHz

| #Avg Type: RMS TRACE[L 2456

PNO: Fast —— Ttig:FreeRun
IFGain:Low

Frequency

T

#Atten: 20 dB perlP

Ref Offset 11 dB

10 dBidiv_ Ref 20.00 dBm
Log

Auto Tune|

100

000

-100

-200

-300

-400

-500

-60.0

-f0o

Center Freq
13.015000000 GHz|

StartFreq|
30.000000 MHz

Stop Freq,
26.000000000 GHz

Start 30 MHz
#Res BW 100 kHz

24020 GHz
1.441 5 GHz
2.001 8 GHz
4.803 9 GHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)
I FUHC
12.56 dBm
4827 dBm
5557 dBm
-43.06 dBm

FUNCTION FUNCTION WALUE

CF Step|
2597000000 GHz
Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS EMISSIONS, MID CHANNEL

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
L RF 506 DC SENSE:IMNT]| ALIGN AUTO 02:21:37 PM Jan 15, 2016 E
[Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[T 3456 requency
PNO: Wide 0 T1rig:FreeRun Avg|Hold:>100/100 ™
IFGain:Low Atten: 20 dB DET|F MMM
Ref Offsat 11 dB Mkr1 2.441 015 GHZ] Auto Tune
E%gBldiv Ref 20.00 dBm 12.033 dBm
) Center Freq
oo 2.441000000 GHZ|
0.00
StartFreq
-5.00 ciBr
00 2.433500000 GHz|
-200
Stop Freq|

2.448500000 GHz

CF Step

-500

1.500000 MHz|

Auto Man

-600

Freq Offset

0 Hz|

Center 2.441000 GHz

|#Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS |

MID CHANNEL SPURIOUS

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

ALIGNAUTO 02:22:27 PM Jan 15, 2016

L FF
[Start Freq 30.000000 MHz |
PNO: Fast —— 1ig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS

TRACE[. 5156 Frequency

T

DET|P 1K KN F

Ref Offset 11 dB

10 dBidiv_ Ref 20.00 dBm
Log

Auto Tune|

Mkr4d 1.464 8 GHz
-48.34 dBm

1
100

000

Center Freq

13.015000000 GHz

-100

-200

-300

StartFreq|

-400

30.000000 MHz|

-500

-60.0
-f0o

Stop Freq,
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

CF Step|
Sweep 957.3 ms (40001 pts

2597000000 GHz|

LW wobeRsn] ————~ T~ Ao
1 N 1 f 2.4410GHz 11.90 dBm
f 48820 GHz £0.91 dBm
20342 GHz £5.59 dBm
1.4684 8 GHz -48.34 dBm

1
1
1

f
f

FUNCTION WALUE futo Many

Freq Offset|
0 Hz|
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REPORT NO: 15U22428-E1V2

FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

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

506 DC

ALIGN AUTO 02:23:30 PM Jan 15, 2016

() L RF |
[Center Freq 2.483500000 GHz #Avg Type: RMS wice[osocg|  Frequency

IFGain:Low Atten: 20 dB

PNO: Wide (o T1rig:Free Run Avg|Hold:>100/100 ™

]

Ref Offset 11 dB
E%gsrdiv Ref 20.00 dBm

Auto Tune|

100

0.00

Center Freq|

-0a

2.483500000 GHz

-200

-300

StartFreq

-00

2.476000000 GHz

-50.0

600

StopFreq

-7

2.491000000 GHz

Center 2.483500 GHz
#Res BW 100 kHz

Lom-lmchhmlo—-E

#VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|

2.483 500 GHz
2483710 GHz
2.480 020 GHz

Span 15.00 MHz CF Step

FUNCTION FUNCTIC NC Auto Man

55.230 dBm
53,682 dBm
12.227 dBm Freq Offset|

0 Hz|

HIGH CHANNEL SPURIOUS

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

S0Q  DC

ALIGNAUTO 02:26:02 PM Jan 15, 2016

d L FF
[Start Freq 30.000000 MHz

‘ #Avg Type: RMS TR&CE|. -3 156 Frequency

PNO: Fast —— 1ig: Free Run T
IFGain:Low #iAtten: 20 dB oET|P

Ref Offset 11 dB
1L%gBldiv Ref 20.00 dBm

Auto Tune|

100

000

Center Freq

-100

13.015000000 GHz

-200

-300

StartFreq|

-400

30.000000 MHz|

-500

-60.0

-f0o |

Stop Freq,
26.000000000 GHz

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2.597000000 GHE

24800 GHz
4.960 0 GHz
2.066 7 GHz
1.488 2 GHz

Stop 26.00 GHz CF Ste]

[ v ] FUNCTION FUNC W FUNCTION VALUE futo Many
11.99 dBm
-48.00 dBm
£6.10 dBm Freq Offset
-48.02 dBm 0Hz
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
( S0Q  DC

ALIGN AUTO 01:50:26 PM Jan 14, 2016

d L RF
[Center Freq 2.400000000 GPI::JZ: e Trig:Fres Run

)
IFGain:Low Atten: 20 dB

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

TRACE 3456 Frequency

Ref Offset 11 dB

10 dBfdiv._ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

Center Freq|

-0a

2.400000000 GHz

-200

-300

StartFreq

-00

2.392500000 GHz

-50.0

600

StopFreq

-7

2.407500000 GHz

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

FUNCTION
2399 610 GHz
2.400 000 GHz
2.407 170 GHz

£3.520 dBm
£5.560 dBm
13.007 dBm

Lom-lmchhmlo—-E

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTIC

CF Step
1.500000 MHz|

Auto Man

Freq Offset
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv4.0(011316),43573, Conducted D
[ 50 &

ALIGN AUTO 01:51:06 PM Jan 14, 2016

( L RF OC
[Center Freq 2.483500000 GHz

PNO: Wide 0 T1rig:FreeRun

IFGain:Low Atten: 20 dB

#avg Type: RMS
Avg|Hold:>100/100 Y

TRAE[] - 3456 Frequency

DET

Ref Offset 11 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

0.00

Center Freq|

-oao

2.483500000 GHz

-200

-300

StartFreq

-40.0

2.476000000 GHz

-50.0

-B0.0

Stop Freq|

-7

2.491000000 GHz

Center 2.483500 GHz
#Res BW 110 kHz

MKR] +ODE]

#VBW 330 kHz

11.258 dBm
£5.076 dBm
£7.355 dBm

2477 170 GHz
2.490 355 GHz
2.483 500 GHz

ZZZ

OO RWNE

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNC TH

CF Step
1.500000 MHz|

Auto Man

FUNCTI ~

Freq Offset
0 Hz|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.9. ANTENNA D HIGH POWER ENHANCED DATA RATE QPSK
MODULATION

7.9.1. OUTPUT POWER
LIMIT
§15.247 (b) (1)
RSS-247 (5.4) (2)
The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

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

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.02 21 -7.95
Middle 2441 13.16 21 -7.81
High 2480 13.13 21 -7.84
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016

IC: 579C-A1674

7.9.2. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 10.23
Middle 2441 10.48
High 2480 10.47
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

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

7.10.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.3140 1.1958
Middle 2441 1.3290 1.1077
High 2480 1.3440 1.2084

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
tl FRL

SENSE:INT] ALIGN AUTO 10:42:514MDec 14,2015 [ |
| Center Freq: 2402000000 GHz Radio Std: None Frequency

—»— Trig:Free Run Avg|Hold: 10/10

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

Ref Offset 11 dB
10 dB/div Ref 20.00 dBm
Log
100

Center Freq|
oo il e (L 2.402000000 GHz
-10.0

-20.0

-30.0

-40.0
-50.0 [yt (el

-60.0

-70.0

Center 2.402 GHz Span 2 MHz

CF Step
#Res BW 20 kHz #VBW 62 kHz #Sweep 100 ms 200.000 kHz]

Auto Man

Occupied Bandwidth Total Power 14.6 dBm
1.1958 MHz —

Transmit Freq Error -557 Hz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.314 MHz x dB -20.00 dB
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REPORT NO: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW
S RF S0

ALIGMAUTO

10:43:16 4M Dec 14, 2015

‘ HIFGain:Low

SENSE:INT]

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

Radio 5td: None

Avg|Hold: 1010

Radio Device: BTS

Frequency

Ref Offset 11 dB

10 dBIdiv Ref 20.00 dBm

Log
10.0

000

100 AU il O

-20.0

CenterFreq|
2.441000000 GHz|

-30.0
-400

-50.0 TR

-60.0

700

Center 2.441 GHz
#Res BW 20 kHz

#VBW 62 kHz

Spanh 2 MHz
#Sweep 100 ms

CF Step
200.000 kHz|

Occupied Bandwidth

1.2077 MHz
19.214 kHz
1.329 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

13.0 dBm

99.00 %
-20.00 dB

STATUS

Auto

Man

Freq Offset|
0 Hz|

BANDWIDTH HIGH CH

Agilent Spectrum Analy Occupied BW

SENSE:INT]

ALIGN AUTO

10:43:54 AMDec 14, 2015

#IFGain:Low

Center Freq: 2.480000000 GHz
—»— Trig:FreeRun
#Atten: 20 dB

Radio Std: None

Avg|Hold: 10/10

Radic Device: BTS

Ref Offset 11 dB

10 dB/div Ref 20.00 dBm

Frequency

Log
100

0.00

-10.0

-200

Center Freq
2.480000000 GHz

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.48 GHz
#Res BW 20 kHz

#V/BW 62 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth
1.2084 MHz

Transmit Freq Error
X dB Bandwidth

13.541 kHz
1.344 MHz

Total Power

OBW Power
x dB

12.2 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset|
0 Hz|

Page 116 of 265

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: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

7.10.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

RL RF S0Q DO 8 ALIGN AUTO 09:52:06 PMDec 14, 2015
#Avg Type: RMS TRACET- 345 6 Frequency

PNO: Wide (o Trig:FreeRun Ty
|FGain:Low — #Atten: 30 dB P FFPP R

Auto Tune|
Ref Offset 11 dB
E%SBMW Ref 30.00 dBm

Center Freq
00 2.441000000 GHz

100

StartFreq
2.438500000 GHz|

Stop Freq|
2.443500000 GHz|

CF Step
500.000 kHz|
Auto Man

FreqOffset|
0 Hz|

Center 2.441000 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)

MSG STATUS|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.

Page 118 of 265

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: 15U22428-E1V2
FCC ID: BCGA1674

DATE: FEBRUARY 09, 2016
IC: 579C-A1674

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
l RL RF S0Q  DC

ALIGN AUTO 07:32:31 PMDec 14, 2015

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

Ref Offset11 dB

10 dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS

TRACE‘ 3456

Frequency

T
erfP FRPRP

Auto Tune|

/lr‘MhM(\a-J\r‘r\/\WJ‘W

100

e

Center Freq|
2.440000000 GHz|

StartFreq
2.390000000 GHz|

StopFreq
2.490000000 GHz

CF Step
10.000000 MHz|
Auto Man

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

STATUS |

Freq Offset
0 Hz|

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

ALIGN AUTO 07:36:55 PMDec 14, 2015

PNO: Wide (CpJ Trig:FreaRun
IFGain:Low #Atten: 20 dB

Ref Offset 11 dB

10 dBidiv  Ref 20.00 dBm
Log

#avg Type: RMS

TRACE[T 3556

Frequency

TY
P FRPRP

Auto Tune|

100 g T e ]

Center Freq
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

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 1.000 ms (1001 pts)

STATUS|
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REPORT NO: 15U22428-E1V2 DATE: FEBRUARY 09, 2016
FCC ID: BCGA1674 IC: 579C-A1674

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D
i RL RF S0@  DC SENSE:INT] ALIGN AUTO 07:3342PMDec 14,2015 [ |
’7 #Avg Type: RMS TRACE[1[2345 & Frequency
Wide 3 Trig:Free Run TYPE|[1
PNO: Wid
IFGain:Low * #Atten: 20 dB oerlp PPPE P
Auto Tune,|
Ref Offset 11 dB
10dBidiv  Ref 20.00 dBm
Log
Center Freq|
100 [T T ey Fua¥ia StaaV e ¥ auVa SV NN e Vol Nl VAN i N S Y S 2 445000000 GHzZ|
0.00
StartFreq|
100 2.430000000 GHz|
200
StopFreq|
2.460000000 GHz|
-300
o CF Step
3.000000 MHz
Auto Man
500
o FreqOffset
0 Hz|
700
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

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

Agilent Spectrum Analyzer - APv3.8(120215),43573, Conducted - D

ALIGN AUTO 07.40:38 PMDec 14,2015 || |
#Avg Type: RMS TRACE‘ 2956 Frequency

Wide 5 Trig:Free Run T
PNO: Wid
[FGamiLow * #Atten: 20 dB 1P PPPPP
Auto Tune|
Ref Offset 11 dB
1Lo dBidiv  Ref 20.00 dBm
og

Center Freq|
L m.LV.n 7 7Y ,\ 2.475000000 GHz|

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz|

Start 246000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS |
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