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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: CELLULAR PHONE WITH BLUETOOTH AND WLAN RADIOS
MODELS: A1633, A1688, A1691 AND A1700
SERIAL NUMBER: A1633:
C7JPHO051GKW6 (Radiated); C7JPHO2XGKW®6 (Conducted)
A1688:
C7JPRO61GNPN (Radiated); C7JPRO6AGNPN (Conducted)
DATE TESTED: APRIL 20 — JULY 13, 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:
Lot ,le,,:; M
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 X] Chamber D
[ ] Chamber B X] 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 mobile phone with multimedia functions (music, application support, and video),
cellular GSM/GPRS/EGPRS/WCDMA/HSPA+/DC-HSDPA/CDMA/EVDOI/LTE radio, IEEE
802.11a/b/g/n/ac, NFC, Bluetooth and GPS radio. The rechargeable battery is not user
accessible.

5.2. MAXIMUM OUTPUT POWER

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

HIGH POWER
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 16.69 46.67
2402 - 2480 QPSK 16.39 43.55
2402 - 2480 Enhanced 8PSK 16.48 44.46
LOW POWER
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mw)
2402 - 2480 Basic GFSK 10.62 11.53
2402 - 2480 QPSK 9.59 9.10
2402 - 2480 Enhanced 8PSK 9.62 9.16
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Band (GHz) Antenna Gain(dBi)
2.4 1.38
54. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Bluetool 1.8.8.6.
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5.5. 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 (flatbed), Y
(Landscape) and Z (Portrait), it was determined that X position was the worst-case orientation.
Therefore, all final radiated testing was performed with the EUT in X orientation.

Worst-case data rates were:

GFSK mode: DH5
8PSK mode: 3-DH5

DQPSK mode has been verified to have lower power than 8PSK mode.

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.

Based on the manufacturer’s statement Model A1688, A1700 and A1691 are exactly same,
except for marketing reasons.

For WLAN/BT mode, all four models use the same WLAN/BT chipset. Therefore, conducted
tests on Model A1633 was considered representative of Model A1688. Radiated testing was
performed on both models A1633 and A1688.

Delta Items A1633 A1688 A1691 A1700

Band 30 Yes No No No
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5.6. 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 2 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

/O CABLES (AC POWER CONDUCTED TEST AND BELOW 1 GHZ)

1 AC 1 AC Un-shielded 3 N/A

2 Audio 1 Jack Un-shielded 0.5 NA
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TEST SETUP- CONDUCTED PORT

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 & AC LINE CONDUCTED TESTS

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

SETUP DIAGRAM

i
Antenna/Amp |
i Radiated Test

Earphone :
D EUT =53 |I
I
3 I

: Spectrum Analyzer
2 |
|
[
[
|
AC/DC Adapter |:] |
[
1 |
|

AC Source/ LISN : Conducted Test

[
[
[
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment List

Description Manufacturer Model Asset Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 00143448 2/10/2016
Antenna, Broadband Hybrid,
30MHz to 2000MHz Sunol Sciences JB3 A022813-1 1/14/2016
AFS42-00101800-
Amplifier, 1 - 18GHz Miteq 25-S-42 1782158 1/26/2016
Amplifier, 10KHz to 1GHz,
32dB Sonoma 310N 325118 2/14/2016
Spectrum Analyzer, PXA, 3Hz
to 50GHz Agilent N9030A MY 52350427 9/13/2015
Spectrum Analyzer, PXA, 3Hz
to 44GHz Agilent N9030A-544 US51160264 12/23/2015
Power Meter, P-series single
channel Agilent N1911A GB45100212 10/9/2015
Power Sensor, P - series,
50MHz to 18GHz, Wideband Agilent N1921A MY 53260010 7/12/2015
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 1049 12/17/2015
Horn Antenna, 40GHz ARA MWH-2640/B 1029 7/15/2015
Spectrum Analyzer, 40 GHz Agilent 8564E 3943A01643 8/6/2015
Amplifier, 1 to 26.5GHz,
23.5dB Gain minimum Agilent 8449B 3008A01114 10/4/2015
Amplifier, 26 to 40GHz Miteq NSP4000-SP2 1029 9/3/2015
AC Line Conducted
EMI Test Receiver 9Khz-7GHz | Rohde & Schwarz ESCI7 100935 9/16/2015
LISN for Conducted Emissions
CISPR-16 FCC 50/250-25-2 114 1/16/2016
Power Cable, Line Conducted
Emissions ANSI 63.4 UL PG1 N/A 7/28/2015
UL SOFTWARE
Radiated Software UL UL EMC
Conducted Software UL UL EMC Ver 2.2, March 31, 2015
AC Line Conducted Software UL UL EMC Ver 9.5, April 3, 2015
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7. ANTENNA PORT TEST RESULTS (MODEL: A1633)

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)
High Power BT GFSK | 100.000 | 100.000 1.000 100.00% 0.00 0.010
High Power BT 8PSK | 100.000 | 100.000 1.000 100.00% 0.00 0.010
Low Power BT GFSK | 100.000 | 100.000 1.000 100.00% 0.00 0.010
Low Power BT 8PSK | 100.000 | 100.000 1.000 100.00% 0.00 0.010

Page 16 of 201

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: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

DUTY CYCLE PLOTS

HOPPING OFF, HIGH POWER

DUTY CYCLE GFSK MODE
E Agilent Spectrum Analyzer - Swept SA @@n@fl

RL | RF [soe bC | | [ SENSE:INT] [ ALIGN AUTO _ [03:32:26 PMJun 18, 2015
#Avg Type: RMS TRACE[[ 35| Frequency

PNO: Fast —»—~ Trig: FreeRun
IFGain:Low #Atten: 30 dB
Auto Tune|

Ref Offset 105 dB
1L%gBldiv Ref 30.00 dBm

Center Freq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
8.000000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts)

MSG STATUS

DUTY CYCLE 8PSK MODE
E Agilent Spectrum Analyzer - Swept SA @@n@fl

RL | RF [soe bC | | [ SENSE:INT] [ ALIGN AUTO _ [03:33:06 PMJun 18, 2015

#Avg Type: RMS TRACE|— 3256 Frequency

PNO: Fast —»—~ Trig: FreeRun
IFGain:Low #Atten: 30 dB
Auto Tune|

Ref Offset 105 dB
E%gBldiv Ref 30.00 dBm

Center Freq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
8.000000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 2441000000 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: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

HOPPING OFF, LOW POWER

DUTY CYCLE GFSK MODE

T o =]

E Agilent Spectrum Analyzer - Swept SA

RL | RF [s00 bC | | [ SENSE:INT] [

ALTIGN AUTO [ 03:34:41 PMJun 18,2015

PNO: Fast —=— Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 105 dB

10 dBidiv. Ref 28.00 dBm
Log

#Avg Type: RMS TRACE|— 56

Frequency

TY
u:»:r|P
Auto Tune

Center Freq|

2.441000000 GHz

StartFreq
2.441000000 GHz|

StopFreq|
2.441000000 GHz|

CF Step

8.000000 MHz

Auto Man

FreqOffset|

0 Hz|

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS

DUTY CYCLE 8PSK MODE

T o =]

E Agilent Spectrum Analyzer - Swept SA

RL | RF [soe bC | | [ SENSE:INT] [

ALIGN AUTO | 03:34:08 PMJun 18,2015

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

Ref Offset 10.5 dB

10dBidiv. Ref 30.00 dBm
Log

#Avg Type: RMS

Frequency

TR
peTlP

Auto Tune

Center Freq|

2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step

8.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

7.2. 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 2 RBW. The sweep time is coupled.

RESULTS
Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
2402 840.80 849.34
2441 924.10 855.71
2480 917.50 869.37
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
l RL RF S0Q  DC

SEMNSE:IMNT]|

ALIGN AUTO

[Center Freq 2.402000000 GHz

Center Freci: 2.402000000 GHz

02:41:45 PM Apr 28, 2015

—— Trig:FreeRun

Avg|Hold: 100100

Radio Std: None

Frequency

.

#IFGain:Low

#Atten: 20 dB

Radic Device: BTS

Log

10 dB/div

Ref Offset 10.9 dB
Ref 30.00 dBm

200

Center Freq|

2.402000000 GHz|

CF Step

Center 2.402 GHz
#Res BW 18 kHz

Occupied Bandwidth
849.34 kHz

-13.297 kHz
840.8 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 51kHz

Total Power

OBW Power
x dB

171.105 kHz|

Span 1.711 MHz Man

Auto
#Sweep 100 ms

16.7 dBm Freq Offset|

0 Hz|

99.00 %
-20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

F

506

DC

ALIGN AUTO

tl RL R
[Center Freq 2.441000000 GHz

‘ Center Freq: 2.441000000 GHz

02:42:29 PM Apr 29, 2015

Radio 5td: None Frequency

—»— Trig:Free Run

Avg[Hold: 100100

.

10 dBldiv
Log

#IFGain:Low

Ref Offset 10.9 ¢B
Ref 30.00 dBm

#Atten: 20 dB

Radio Device: BTS

200

CenterFreq|

2.441000000 GHz

CF Step

Center 2.441 GHz
#Res BW 18 kHz

Occupied Bandwidth
855.71 kHz

-13.311 kHz
924.1 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 51 kHz

Total Power

OBW Power
x dB

175551 kHz|

Span 1.756 MHz Man

uto
#Sweep 100 ms

17.8 dBm Freq Offset|

0 Hz|

99.00 %
-20.00 dB
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

 RL RF S0Q  DC

SENSE:IMT]

ALIGN AUTO

[Center Freq 2.480000000 GHz

Ref Offset 10.9 dB
10 dBidiv Ref 30.00 dBm

Log

—— Trig:Free Run

#IFGain:Low #Atten: 20 dB

‘ Center Freq: 2.480000000 GHz
Avg|Hold: 100100

02:43:11 PM Apr 29, 2015
Radio Std: None

Radic Device: BTS

Frequency

200

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 16 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 51kHz

Total Power

869.37 kHz

-22.964 kHz
917.5 kHz

OBW Power
x dB

Span 1.651 MHz
#Sweep 100 ms

CF Step
165.107 kHz|
Man

16.4 dBm

FreqOffset|
0 Hz|

99.00 %
-20.00 dB
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 - Swept SA
 RL ALIGN AUTO 02:08:19 PM Apr 20, 2015

RF — -
Warker 1A 1.005000000 MHz | Trig: Free R #Avg Type: RMS TRTACE‘ 3456 Marker
PNO: Wide 53 Trig:Free Run ¥
IFGainiLow * Atten: 30 dB P FFPP R

Select Man(er’

Ref Offset 10.9 dB 1
1L%;iBJdiv Ref 30.00 dBm

a0

oo

n.0o

-100

=200

=500

-400

-E00

600

Center 2.441000 GHz Span 5.000 MHz
#Res BW 300 kHz #/BW 910 kHz Sweep 2.53 ms (1001 pts)

(A MoE TRels % ] ¥ ] Fncriow | FUNeTonwp FUNCT 0 VL UE
1 A2 f () 1.005 MHz {A) 012dB
N f 2.441 000 GHz 20.50 dBm

Properties»|

2
3
4
5
6
7
8
9
10
11
12

MSG
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

Agilent Spectrum Analyzer - Swept SA
| RL RF S00 DC : ALIGN AUTO 0306:55PMA 29,2005 [~ _ |
‘ #Avg Type: RMS TRACE[1[2 345 6 Frequency
PNO: Fast (50 T1rig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

T
erfFFRPRP

Auto Tune|
Ref Offset 10.9 dB
Eggstdiv Ref 30.00 dBm

Center Freq|
. - 2.440000000 GHz

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 20.0 ms (1001 pts)

MSG STATUS |

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

Agilent Spectrum Analyzer - Swept SA

- i : ALIGN AUTO 03:05:08 PM Apr 29, 2015 Meas Setu
[Average/Hold Number 100 #Avg Type: RMS TRACE[T- 5556 P

Wide 3 Trig:Free Run T
PNO: Wide
|FGain:Low — Atten: 30 dB orilP P PP Average/Hold|

Number

Ref Offset 10.9 dB 100
E%SBMW Ref 30.00 dBm

Average Type|
00 Pwr (RMS) »|

Y =

L

Limits»

N dB Points
3.01dB
Off|

PhNoise Opt|
Wide-offset P
Man

ADC Dither]|
Medium ¥
Man

More

Start 2.40000 GHz Stop 2.43000 GHz 10f2
#Res BW 300 kHz #VBW 300 kHz Sweep 20.0 ms (1001 pts)

MSG STATUS|

Page 24 of 201

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: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SENSEINT]

ALIGN AUTO Apr 28, 2015

RL
[Average/Hold Number 100 #Avg Typ

wu] Trig: Free Run
Atten: 30 dB

Ref Offset10.9 dB
E%gBldiv Ref 30.00 dBEm

03:05:23 P
TRACE‘ 2456 Meas Setup
Average/Hold|
Number
100

e: RMS

TVPE(
DET‘F’F’PFF’F’

Average Type|
Pwr (RMS) P

Auto Man

Limits»

N dB Points
-3.01dB
Off|

PhNoise Opt|

Wide-offsetb|

Auto Man

ADC Dither

Medium P,

Auto Man

More

Start 243000 GHz

#Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz 10f2

Sweep 20.0 ms (1001 pts)

STATUS|

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

SEGMENT)

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 03:05:51 PM Apr 29, 2015

RL RF
[Average/Hold Number 100

IFGain:Low

PNO: Wide (0 TH9:FreeRun
Atten: 30 dB

Ref Offset 10.9 dB
1LO dBidiv  Ref 30.00 dBm
og

#Avg Type: RMS

Meas Setup

Average/Hold|
Number
100

TRACE[ 55 6

T
erfP FRERP

Average Type|
Pwr (RMS) »

Auto Man

Limits»

N dB Points
301dB
Off|

PhNoise Opt]

Wide-offset ¥
Man

ADC Dither

Medium b
Man

More|

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

10f2

Stop 2.49000 GHz
Sweep 20.0 ms (1001 pts)

STATUS |
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 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 0.42 33 0.139 0.4 -0.261
DH3 1.67 20 0.334 0.4 -0.066
DH5 2.92 13 0.380 0.4 -0.020
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

PULSE WIDTH - DH1

PULSE WIDTH — DH1

Agilent Spectrum Analyzer - Swept SA
U RL RF S0@ DC SENSE:INT]| ALIGN AUTO 03:20:17 PM Apr 29, 2015
Trig Delay: -100.0 ps  #Avg Type: RMS TRACE‘ 3456 Frequency

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

TP PREPP
Auto Tune|

Ref Offset10.9 dB
E%gBldiv Ref 30.00 dBEm

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 Span 0 Hz
Res BW (Flattop) 1.0 MHz #/BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - Swept SA

U RL RF S0Q DO 8 ALIGN AUTO 02:21:03 PM Apr 20, 2015 Meas Setu
[Average/Hold Number 100 #Avg Type: RMS TRTACE\ 956 P

YT Trig: Free Run ¥
PNO: Wide ——
IFGain:Low Atten: 30 dB verlP PPPP P Average/Hold|

Number

Ref Offset 10.9 dB 100
E%SBMW Ref 30.00 dBm

Average Type|
Pwr (RMS) »|
Auto Man|

200

Limits»

N dB Points
3.01dB
Off|

PhNoise Opt|
Wide-offset P
Man

ADC Dither]|
Medium ¥
Man

More
10of2

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

MSG STATUS|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

PULSE WIDTH — DH3

PULSE WIDTH — DH3

Agilent Spectrum Analyzer - Swept SA
U RL RF S0@ DC SENSE:INT]| ALIGN AUTO 03:17:08 PM Apr 29, 2015
Trig Delay: -200.0 ps  #Avg Type: RMS TRACE‘ 3456 Frequency

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

TP PREPP
Auto Tune|

Ref Offset10.9 dB
E%gBldiv Ref 30.00 dBEm

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 Span 0 Hz
Res BW (Flattop) 1.0 MHz #/BW 1.0 MHz Sweep 2.000 ms (1001 pts)

MSG STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - Swept SA

U RL RF S0Q DO 8 ALIGN AUTO 032:18:32 PM Apr 20, 2015 Meas Setu
[Average/Hold Number 100 #Avg Type: RMS TRTACE\ 956 P

YT Trig: Free Run ¥
PNO: Wide ——
IFGain:Low Atten: 30 dB verlP PPPP P Average/Hold|

Number

Ref Offset 10.9 dB 100
E%SBMW Ref 30.00 dBm

Average Type|
Pwr (RMS) »|
Auto Man|

200

Limits»

N dB Points
3.01dB
Off|

PhNoise Opt|
Wide-offset P
Man

ADC Dither]|
Medium ¥
Man

More
10of2

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

MSG STATUS|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

PULSE WIDTH — DH5

PULSE WIDTH —

Agilent Spectrum Analyzer - Swept SA
tl RL RF SO0%  DC

DH5

SENSEINT]

ALIGN AUTO 03:10:28 PM Apr 28, 2015

Trig Delay: 4000 us  #Avg Type: RMS

Ref Offset10.9 dB
Ref 30.00 dBEm

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

TRACE‘ 3456

Frequency

TP PREPP

Auto Tune|

10 dBidiv
Log

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 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 4.000 ms (1001 pts)

STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

Agilent Spectrum Analyzer - Swept SA
 RL RF S0Q DO

SENSE:IMT]

ALIGN AUTO 01;35:50 PM Apr 30, 2015

Ref Offset 10.9 dB

10 dBidiv  Ref 30.90 dBm
Log

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

#avg Type: RMS TRACE‘ 3456

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 (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

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 16.49 30 -13.51

Middle 2441 16.69 30 -13.31

High 2480 16.53 30 -13.47
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

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 16.26
Middle 2441 16.38
High 2480 16.29
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

B Agilent Spectrum Analyzer - Swept SA

==

RF [soq DC |

SENSE:INT]|

| ALIGN AUTO  [02:22:04 PMJun 18, 2015

L
\Video BW 300 kHz

PNO: Wide (3 1rig: FreeRun

IFGain:Low © Atten: 20 dB

#Avg Type: RMS

BW

Ref Offset 105 dB

10 dBrdiv._ Ref 20.00 dBm
Log

Res BW
100 kHz
Man

100

000
-0a

-200

-300

-0

[Auto Man

Video BW
300 kHz

[Auto Man

VBW:3dB RBW
1.0

500

0.0

-na

Center 2.400000 GHz
#Res BW 100 kHz

1

)
-4

RN EW

#VBW 300 kHz

16.14 dBm
-49.32dBm

Span 7.000 MHz
Sweep 3.533 ms (1001 pts)

[worsc] % — ] v ] FONCToN ] Fncionvion]
N f 2.401 980 GHz
f 2.400 000 GHz

[Auto Man

Span:3dB RBW|
106

RBW Control
[Gaussian,-3 dB]

LOW CHANNEL SPURIOUS

o & sl

E Agilent Spectrum Analyzer - Swept SA

L | RF [s0a bc |

SENSE:INT]

| ALIGN AUTO  [03:22:53 PMJun 18, 2015

PNO: Fast —— 1rig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS TRAGE| 3456

Frequency

TYPE| A WA
oeT|fPPPPPP

Ref Offset 105 dB

10 dBidiv_ Ref 20.00 dBm

Auto Tune|

Log
10,0

000

100

-200

=300

-40.0

CenterFreq
13.015000000 GHz

StartFreq,
30.000000 MHz|

-500

-60.0

-f0o

Start 30 MHz
#Res BW 100 kHz

1 N f
2 N f

2.4017 GHz
4.803 9 GHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

FUNCTION FUNCTION WIDTH

14.57 dBm
-67.02 dBm

Stop Freq
26.000000000 GHz

Auto Man

CF Step
2597000000 GHz

Freq Offset,
0 Hz|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

B Agilent Spectrum Analyzer - Swept SA

==

RF | s0Q

DC | | | SENSE:INT| | ALIGN AUTO

[02:10:06 PMJun 18, 2015

L
\Video BW 300 kHz

#Avg Type: RMS

PNO: Wide Cp0 Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10.5 dB

10dBidiv  Ref 20.00 dBm
Log

BW

Res BW
100 kHz
Man

Center 2.441000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 3.000 MHz

Sweep 1.533 ms (1001 pts)

Video BW
300 kHz

[Auto Man

VBW:3dB RBW
1.0

[Auto Man

Span:3dB RBW|
106

[Auto Man

RBW Control
[Gaussian,-3 dB]

MID CHANNEL SPURIOUS

o & sl

BE Agilent Spectrum Analyzer - Swept SA
L | RF [s0e bc | | | SENSE:INT| | ALIGN AUTO

[03:21:10 PMJun 18, 2015

‘ #Avg Type: RMS
PNO: Fast —— 1rig: Free Run
IFGain:Low #Atten: 20 dB

TRAGE] 3456

Frequency

TYPE| A WA
oeT|fPPPPPP

Ref Offset 105 dB
1L%gBldiv Ref 20.00 dBm

Auto Tune|

100

000

100

-200

=300

-40.0

CenterFreq
13.015000000 GHz

StartFreq,
30.000000 MHz|

-500

-60.0

700 I

Start 30 MHz
#Res BW 100 kHz

WRMODETRClSCl X [ v T FUNCTOn | FUNCIonvDi
1 N f 14.01 dBm

2.
2 N f 3 -69.00 dBm

Stop 26.00 GHz

Sweep 957.3 ms (40001 pts)

Stop Freq
26.000000000 GHz

CF Step
2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

==

SENSE:INT]|

| ALIGN AUTO

|02:24:00 PMJun 18, 2015

B Agilent Spectrum Analyzer - Swept SA
L | RF [s0@ DC |
[Span 10.0000000 MHz

PNO: Wide (3 1rig: FreeRun
IFGain:Low

7 Atten: 20dB

#Avg Type: RMS

Span

Ref Offset 105 dB

10 dBrdiv__ Ref 20.00 dBm
Log

v
100 |

000
-0a

-200

-300

-0

Span|
10.0000000 MHz|

Full Span

500

0.0

-na

Center 2.483500 GHz
#Res BW 100 kHz

ZzZZ

CENOINRLOND

#VBW 300 kHz

16.82 dBm
-54.13 dBm
-54.13dBm

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

[woamrsc] % ] v ] FONCToN ] Funcionvion]
N f 2.479 97 GHz

f 2.483 50 GHz
f 2.483 50 GHz

Zero Span

LastSpan

HIGH CHANNEL SPURIOUS

o & sl

BE Agilent Spectrum Analyzer - Swept SA
L | RF [s0a bc |

SENSE:INT]

| ALIGN AUTO

[03:25:33 PMJun 18, 2015

PNO: Fast 50 1rig: FreeRun
IFGain:Low

#Atten: 20 dB

#Avg Type: RMS

TRAGE] 3456
TYPE[M#A%AN

Frequency

oeT|PPPPPP

Ref Offset 105 dB

10 dBidiv_ Ref 20.00 dBm

Auto Tune|

Log
10,0

000

100

-200

=300

-40.0

CenterFreq
13.015000000 GHz

StartFreq,
30.000000 MHz|

-500

-60.0

-f0o |

Start 30 MHz
#Res BW 100 kHz

1 N f
2 N f

2.480 3 GHz
4.959 8 GHz

#VBW 300 kHz

16.16 dBm
-45.54 dBm

Stop 26.00 GHz

Sweep 957.3 ms (40001 pts)
FUNCTION WIDTH

Stop Freq
26.000000000 GHz

CF Step
2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA
RL RF 500  OC SEMSEINT] ALIGN AUTO 08:20;22 AM Jul08, 2015
#Avg Type: RMS TRACE ‘ 3456 Frequency

PNO: Wide [0 1119: Free Run T.‘;ET\p PUNNN

IFGain:Low #Atten: 26 dB
Ref Offset 10.9 dB Mkr1 2.402 16 GHZ] Auto Tune
10 dBidiv Ref 26.00 dBm 16.29 dBm
og

16.0 '1

\ *\-\L\ Center Freq|
6.00 2.400000000 GHz
RV R N

-4.00

-140

StartFreq

240 2.395000000 GHz

=340

-44.0 3
540 ,.w,..& Stop Freq
2.405000000 GHz|

E40

Center 2.400000 GHz Span 10.00 MHz CF Ste,
Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) 1.000000 MH‘:

FUNCTION FUNC UNCTIO ] JAuto Man

L ]
2,402 16 GHz 16.29 dBm
2.400 00 GHz 51.17 dBm
2399 78 GHz 50.30 dBm Freq Offset|

0 Hz|

s [ Alignment Completed

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA
RL RF 0w DO SEMSEINT] ALIGHN AUTO 08:22:34 AM Jul08, 2015
#Bvg Type: RMS macE[l =56 Frequency

PNO: Wide o) Trig: Free Run

TPE| 1]
IFGain:Low #Atten: 26 dB DET‘F PMNHN

Auto Tune
MKkr1 2.478 964 GHz
Ref Offset 10.9 dB
E%gBldiv RZf zé.eou dBm 15.99 dBm

’1
16.0
f"\\ // 1\ rff CenterFreq|
800 2.483500000 GH!
-4.00 Y v \\ i
-14.0 \
i StartFreq
20 2.477500000 GHz

=340

440
S . Stop Freq|

2.489500000 GHz|

4.0

Center 2.483500 GHz Span 12.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.20 ms (1001 pts) 1200000 MHz
I < [ v [ foncrion ] o I FUNCTION VALUE Auto Man|
2.478 964 GHz 15.994 dBm

2,483 500 GHz 54.48 dBm
2.487 304 GHz 51.78 dBm Freq Offset|

0 Hz|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

7.3. 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 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 16.35 21 -4.62
Middle 2441 16.39 21 -4.58
High 2480 16.14 21 -4.83
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 10.9 dB (including 10 dB pad and 0.9 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 13.40
Middle 2441 13.41
High 2480 13.30
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

7.4. 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 2 RBW. The sweep time is coupled.

RESULTS
Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
2402 1.302 1.1947
2441 1.319 1.2089
2480 1.333 1.1918
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
l RL RF S0Q  DC

SEMNSE:IMNT]|

ALIGN AUTO

[Center Freq 2.402000000 GHz

Center Freci: 2.402000000 GHz

02:43:56 PM Apr 28, 2015

—— Trig:FreeRun

Avg|Hold: 100100

Radio Std: None

Frequency

.

#IFGain:Low

#Atten: 20 dB

Radic Device: BTS

Log

10 dB/div

Ref Offset 10.9 dB
Ref 30.00 dBm

200

Center Freq|

2.402000000 GHz|

CF Step

Center 2.402 GHz
#Res BW 24 kHz

Occupied Bandwidth
1.1947 MHz

-4.312 kHz
1.302 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 75 kHz

Total Power

OBW Power
x dB

240.623 kHz

Span 2.406 MHz Man

Auto
#Sweep 100 ms

13.7 dBm Freq Offset|

0 Hz|

99.00 %
-20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

F

506

DC

ALIGN AUTO

tl RL R
[Center Freq 2.441000000 GHz

‘ Center Freq: 2.441000000 GHz

02:44:36 PM Apr 29, 2015

Radio 5td: None Frequency

—»— Trig:Free Run

Avg[Hold: 100100

.

10 dBldiv
Log

#IFGain:Low

Ref Offset 10.9 ¢B
Ref 30.00 dBm

#Atten: 20 dB

Radio Device: BTS

200

CenterFreq|

2.441000000 GHz

CF Step

Center 2.441 GHz
#Res BW 24 kHz

Occupied Bandwidth
1.2089 MHz

-4.778 kHz
1.319 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 75 kHz

Total Power

OBW Power
x dB

Span 2.389 MHz
#Sweep 100 ms

14.2 dBm

99.00 %
-20.00 dB

238.888 kHz

uto Man

Freq Offset
0 Hz|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

 RL RF S0Q  DC

SENSE:IMT]

ALIGN AUTO

[Center Freq 2.480000000 GHz

Ref Offset 10.9 dB
10 dBidiv Ref 30.00 dBm

Log

—— Trig:Free Run

#IFGain:Low #Atten: 20 dB

‘ Center Freq: 2.480000000 GHz
Avg|Hold: 100100

02:45:13 PM Apr 29, 2015
Radio Std: None

Radic Device: BTS

Frequency

200

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 24 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 75 kHz

Total Power

1.1918 MHz

-35.779 kHz
1.333 MHz

OBW Power
x dB

Span 2.384 MHz
#Sweep 100 ms

CF Step
238.362 kHz|
Man

12.9 dBm

FreqOffset|
0 Hz|

99.00 %
-20.00 dB
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 - Swept SA
 RL RF S0Q  DC SENSE:INT] ALIGN AUTO 03:31:47 PM Apr 20, 2015
#Avg Type: RMS TRACE[T - 3056 Frequency

PNO: Wide 0 T1ri9:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

TY
seiPFRPRP
Auto Tune|

Ref Offset 10.9 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 2.53 ms (1001 pts)

MSG STATUS|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

Agilent Spectrum Analyzer - Swept SA
l RL RF 506  DC . ALIGN AUTO 03:28:54 PM Apr 29, 2015
#Avg Type: RMS TRACE[1[2 345 6 Frequency

: ‘7-“ Trig: Free Run Avg|Hold:>100/100 T
PNO: Fast
|FGainiLow — Atten:30 dB DErPPPPP P

Auto Tune|
Ref Offset 10.9 dB
Eggstdiv Ref 30.00 dBm

Center Freq|
200 2.440000000 GHz|

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 20.0 ms (1001 pts)

MSG STATUS |

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

Agilent Spectrum Analyzer - Swept SA

: RE : ALIGN AUTO 03:24:51 PM Apr 20, 2015 Meas Setu
[Average/Hold Number 100 #Avg Type: RMS TRACE[T- 5556 P

Wide 3 Trig:Free Run T
PNO: Wide
|FGain:Low — Atten: 30 dB orilP P PP Average/Hold|

Number

Ref Offset 10.9 dB 100
E%SBMW Ref 30.00 dBm

Average Type|
00 Pwr (RMS) »|
Auto Man

100

Limits»

N dB Points
3.01dB
Off|

PhNoise Opt|
Wide-offset P
Man

ADC Dither]|
Medium ¥
Man

More
10of2

Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.0 ms (1001 pts)

MSG STATUS|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

ALIGN AUTO

Reference Level 30.00 dBm ]
PNO: Wide 0 11i9:FreeRun
IFGain:Low Atten: 30 dB

Ref Offset 10.9 dB

10 dBidiv  Ref 30.00 dBm
Log

03:26:00 PM Apr 29, 2015

#Avg Type: RMS TRecE[T 356 Amplitude

by’
DET‘F’F’PFF’F’

RefLevel
30.00 dBm

200

Attenuation

PV T Y TN

[30 dB]

Scale/Div|

10 dB

Scale Type

Log Lin

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.0 ms (1001 pts)

STATUS|

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

ALIGN AUTO

Reference Level 30.00 dBm ]
PNO: Wide Cp0 Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 10.9 dB

10 dBidiv Ref 30.00 dBm
Log

#Avg Type: RMS

03:27:27 PM Apr 29, 2015
TRACE‘ 3456
T

Amplitude

P FRPRP

RefLevel
30.00 dBm

200

Attenuation

PN YT Y

100

[30 dB]

ik}

Scale/Div

-100

10dB

Scale Type
Lin

Start 2.46000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 20.0 ms (1001 pts)

STATUS|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 0.426 32 0.136 0.4 -0.264
3DH3 1.678 21 0.352 0.4 -0.048
3DH5 2.924 13 0.380 0.4 -0.020
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 03:37:56 PM Apr 28, 2015

Ref Offset10.9 dB

10 dBidiv Ref 30.00 dBm
Log

IFGain:Low

Trig Delay: -100.0 ps  #Avg Type: RMS
PNO:Wide —»— THg: Video
Atten: 30 dB

TRACE‘ 3456

Frequency

.
pETPPPPPP

Auto Tune|

200

100

Center Freq|
2.441000000 GHz|

000

2.441000000 GHz

StartFreq

2.441000000 GHz|

StopFreq

Auto

1.

CF Step
000000 MHz
Man

Freq Offset

0 Hz|

Center 2441000000 GHz
Res BW (Flattop) 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 - Swept SA

ALIGN AUTO 03:38:50 PM Apr 28, 2015

tl RL RF
[Average/Hold Number 100

Ref Offset10.9 dB

10dBidiv  Ref 30.00 dBm
Log

IFGain:Low

PNO: Wide —»— 1rig:FreeRun
Atten: 30 dB

#Avg Type: RMS TRACE[T 515 5
T

Meas Setup

TP PREPP

Average/Hold|

Number
100

200

100

Auto

Average Type|
Pwr (RMS) >

Man

0.00

-100

Limits»

N dB Points

3.01dB
Off

Auto

PhNoise Opt|
Wide-offset |

Man

ADC Dither|

Medium P|
Man

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

More
10f2

Sweep 3.160 s (1001 pts)

STATUS |
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

PULSE WIDTH — 3DH3

PULSE WIDTH —

Agilent Spectrum Analyzer - Swept SA
tl RL RF SO0%  DC

3DH3

SENSEINT]

ALIGN AUTO

03:35:18 PM Apr 28, 2015

Trig Delay: -200.0 us  #Avg Type: RMS

Ref Offset10.9 dB
Ref 30.00 dBEm

10 dBidiv
Log

IFGain:Low

PNO: Wide —»— Trig: Video
Atten: 30 dB

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

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 2.000 ms (1001 pts)

STATUS|

Freq Offset
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO

03:36:28 PM Apr 29, 2015

RL RF
[Sweep Time 3.160 s

Ref Offset 10.9 dB

10 dBidiv  Ref 30.00 dBm
Log

IFGain:Low

#avg Type: RMS

PNO: Wide —— Trig:FreeRun
Atten: 30 dB

TRACE[T 3556

IControl

pETP PFFPF

Sweep Time
3.160 s

200

Gate
[Off LO]

Center 2.441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Sweep 3.160 s (1001 pts)

STATUS|

Span 0 Hz

Points
1001
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

Agilent Spectrum Analyzer - Swept SA
U RL RF S0@ DC SENSE:INT]| ALIGN AUTO 03:32:44 PM Apr 29, 2015
Trig Delay: 400.0 ps  #Avg Type: RMS TRACE‘ 3456 Frequency

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

TP PREPP
Auto Tune|

Ref Offset10.9 dB
E%gBldiv Ref 30.00 dBEm

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 Span 0 Hz
Res BW (Flattop) 1.0 MHz #/BW 1.0 MHz Sweep 4.000 ms (1001 pts)

MSG STATUS|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

Agilent Spectrum Analyzer - Swept SA
0 RL RF 8 ALIGN AUTO 0213323 PM Apr 20, 2015

[Reference Level 30.00 dBm Avg Type: Log-Pwr TRACEL- 345 6 Amplitude
PNO: Wide —— Trig:FreeRun v s
in:| H DET
IFGain:Low Atten: 30 dB RefLevel

Ref Offset 10.9 dB 30.00 dBm
E%SBMW Ref 30.00 dBm

Attenuation
00 [30 dB]

Scale/Div|
10 dB

Scale Type
Log Lin

Presel Center,|

Presel Adjust|
0 Hz|

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

MSG STATUS|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 16.39 21 -4.61
Middle 2441 16.48 21 -4.52
High 2480 16.36 21 -4.64
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 10.9 dB (including 10 dB pad and 0.9 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 13.42
Middle 2441 13.47
High 2480 13.38
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

RL RF 506  DC SEMNSE:IMNT]| ALIGN AUTO 10:12:88PM A 29,2005 [ |
r #Avg Type: RMS TRACE[1[2 345 6 Frequency
“Wide 3 Trig:FreeRun T
e 7 htten: 26 dB v rrPRe
Rof Offest 100 dB MKkr2 2.399 90 GHZ] AutoTune
10 dBidiv_ Ref 25.00 dBm -41.34 dBm
Log 3
150 ﬁﬂ\ Center Freq
500 2.400000000 GHz|
-5.00 /’ \\ 617 db
- [ \Hl StartFre
250 o, |, q
f‘" \ 2.395000000 GHz
<350 Azl
450 ,MW Ll'\ "ﬁm\%w
Y1) P Y ot Stop Freq|
. 2.405000000 GHz|
Center 2.400000 GHz Span 10.00 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) 1.000000 MHz
o] x| v ] Fwcon A I U Auto Man
N 1 f (& 2.40000 GHz (A)  -44.13 dBm
N 1 f 2.399 90 GHz -41.34 dBm
N 1 f 2.401 96 GHz 13.83 dBm FreqOffset
0 Hz|
IMSG STATUS

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL RF S0RDC SENSEINT] ALIGN AUTO 10:14:09 PM Apr 29, 2015 E
H#Avg Type: RMS TRACE‘ 3456 requency

: — Trig:Free Run TYPE|
PNO: Fast ()
IFGain:Low © Atten: 26 dB A

Auto Tune
Mkrd 7.205 5 GHz|
Ref Offset 10.9 dB
E%gBldiv RZf 255.300 dBm -53.53 dBm
1

15.0

CenterFreq|

5.00 13.015000000 GHz

-5.00

150
StartFreq,
250 30.000000 MHz|

-360

-450

-56.0 StopFreq
850 I 26.000000000 GHz

Start 30 MHz Stop 26.00 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts CF Step

2597000000 GHz
FUNCTION WIDTH FUNCTION VALUE Auto Man

L v ]
24024 GHz (A} 1272 dBm
2.399 8 GHz 4386 dBm
48039 GHz 53,06 dBm Freq Offset
7.205 5 GHz 5353 dBm o he
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

SPURIOUS EMISSIONS, MID CHANNEL

Agilent Spectrum Analyzer - Swept SA
RL RF 506  DC SEMNSE:IMNT]| ALIGN AUTO 10:16:09 PM Apr 29, 2015
#Avg Type: RMS TRACE[ 3 5 6 Frequency
PNO: Wide (o Trig:Free Run T
[FGain:Low ~Atten: 26 dB vErP PPFPP
Mkr1 2.440 940 GHz Auto Tune
Ref Offset 10.9 dB
19 deidiv Ref 25.00 dBm 12.33 dBm
|1 Center Freq|
=0 e 2.441000000 GHz
. ) W
ﬂf \‘L. StartFreq
-5.00 / } — = 2.438500000 GHz|
-150 / i
StopFreq
2.443500000 GHz
250

T Nolffe
360 CF Step

i 500.000 kHz|
Auto Man
e A

AL SR
=0 FreqOffset
0 Hz|
-65.0
Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 ms (1001 pts)
IMSG STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  DC SENSE:INT] ALIGN AUTO 10:17:13 PM Apr 28, 2015
| #Avg Type: RMS TRACEL - 345 6 Frequency
PNO: Fast (pJ Trig: Free Run
IFGain:Low Atten: 26 dB

T
DET‘F’F’PFF’F’

Auto Tune|
Ref Offset 10.9 dB Mkrd 25.652 0 GHz|
10 ¢Bidiv_ Ref 25.00 dBm -45.27 dBm
Log 1
1= Center Freq
500 13.015000000 GHz
-5.00
150
=250

StartFreq|
30.000000 MHz

350

450
550 Stop Freq|
26.000000000 GHz|

H50
I \ \ |

Start 30 MHz Stop 26.00 GHz CF Step

Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (40001 pts) | 5547000000 Ghz

(WA MOE Thel o] % ] v ] FUNCTOV | FUNCIONWIDTH] _FUNCTION VAL Auto Man
N

1T f (& 24413GHz (A) 1160 dBm
1 f 48812 GHz 53.02 dBm

N
N 7.3237 GHz 53.73dBm FreqOffset
N

25,6520 GHz -46.27 dBm
0 Hz|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

RL RF 50 & SENSE:INT]

ALIGN AUTO 10:19:35 PM Apr 29, 2015

#Avg Type: RMS TRACE[ 3 5 6 Frequency
PNO: Wide (o THg:FreeRun T
[FGainiLow * Atten: 26 dB TP PPPP P
Ref Offset 109 dB Mkr2 2.483 500 GHZ Auto Tune
10 dBidiv. Ref 25.00 dBm -51.47 dBm
Log 3
o Center Freq
- /M\ 2.483500000 GHz
s / \ -5.56 dBr
- ””“’Jf \ StartFre
250 L0 q|
\ 2.477000000 GHz
350
450 | \ 2
o v N StopFreq
s 2.490000000 GHz

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Span 13.00 MHz

MKA] MODE]

1 N 1 f (&) 2483600 GHz (&) $1.47 dBm
N 1 f 2.483 500 GHz 51.47 dBm
N 1 f 2479964 GHz 14.44 dBm

(sl % 1 v [ _FUNCTION

Sweep 1.27 ms (1001 pts)

FLINT

CF Step
1.300000 MHz|

Auto Man

Freq Offset
0 Hz|

STATUS |

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL RF 50 2 SENSE:INT

ALIGN AUTO 10:20:31 PM Apr 29, 2015

PNO: Fast ‘:.l Trig: Free Run
Atten: 26 dB

IFGain:Low

#Avg Type: RMS TRACE‘ 3456

Frequency

T
P ]

Ref Offset 10.9 dB

10 dBidiv__ Ref 25.00 dBm
fLog

Mkr4 25.602 7 GHZ|
-46.05 dBm

Auto Tune|

1
160

a00

CenterFreq

-5.00

13.015000000 GHz

-180

-250

-350

-450

-850

£50
I

StartFreq
30.000000 MHz

Stop Freq|
26.000000000 GHz|

Start 30 MHz
#VBW 300 kHz

Stop 26.00 GHz

Res BW 100 kHz

FUNCTION

Sweep 2.48 s (40001 pts

FUMCTI

2.480 3 GHz (A)

4.960 4 GHz

7.440 5 GHz
266027 GHz

1
2
3
5
6
7
8
9
10

14.35 dBm
-46.06 dBm
£4.33 dBm
-46.05 dBm

CF Step
2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL s So% OC SENSEINT] BUGNAUTO | 10:00:48AM A 30,2015 | |
#Avg Type: RMS TRACE[ 35 5 Frequency

PNO: Wide (5 THg:FreeRun T
|FGain:Low — Atten:36 dB TP PPPP P

Mkr3 2.399 50 GHZ Auto Tune
Ref Offset 10.9 dB
E%gsldiv Reef 3;.900 dBm “26.447 dBm

50 ‘Xj..n Center Freq|
15.0 SV 2.400000000 GHz|

4

500

[EEED

-6.00

StartFreq
2.395000000 GHz|

-160

=250

=30
50 Stop Freq
e 2405000000 GHz

Center 2.400000 GHz Span 10.00 MHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) 1.000000 MHz
o x ] v ] FnCow e A Auto Man
2.403 16 GHz 20.034 dBm

f
f 2.400 00 GHz -28.683 dBm
f 2.399 50 GHz -26.447 dBm FreqOffset

0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA
RL RF 506  DC SENSE:IMNT]| ALIGN AUTO 09:53:18 AM Apr 30, 2015
#Avg Type: RMS wace[ 55|  Frequency

PNO: Wide (o THg:Free Run T
|FGain:Low — Atten: 36 dB 1P PPPPP

Mkr3 2.485 552 GHZ Auto Tune|
Ref Offset 10.9 dB
10 dBiclv Ref 35.00 dBm 4286 dBm

] N
15,0 p=0

Center Freq|
w 2.483500000 GHz|

500

-6.00

StartFreq
2.477500000 GHz|

-160

-250

<350
450 \wv- Stop Freq|

50 2.489500000 GHz

Center 2.483500 GHz Span 12.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.20 ms (1001 pts), 1.200000 MHz|

FUNCTION | FUNCTIGN WIDTH FUNCTION VALUE Auto Man

[ ]
2,477 848 GHz 18.401 dBm
2.433 500 GHz 44014 dBm
2,495 652 GHz 42,86 dBm FreqOffset

0 Hz|

Page 56 of 201

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: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

7.5. LOW POWER BASIC DATA RATE GFSK MODULATION

7.5.1. 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 2 RBW. The sweep time is coupled.

RESULTS
Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
2402 924.7 867.15
2441 865.4 879.41
2480 874.1 846.16
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
l RL RF S0Q  DC

SEMNSE:IMNT]|

ALIGN AUTO

[Center Freq 2.402000000 GHz

Center Freci: 2.402000000 GHz

09:06:54 AM Apr 29, 2015

—— Trig:FreeRun

Avg|Hold: 100100

Radio Std: None

Frequency

.

#IFGain:Low

#Atten: 20 dB

Radic Device: BTS

Log

10 dB/div

Ref Offset 10.9 dB
Ref 30.00 dBm

200

Center Freq|

2.402000000 GHz|

CF Step

Center 2.402 GHz
#Res BW 18 kHz

Occupied Bandwidth
867.15 kHz

-1.383 kHz
924.7 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 51kHz

Total Power

OBW Power
x dB

175.577 kHz|

Span 1.756 MHz Man

Auto
#Sweep 100 ms

12.6 dBm Freq Offset|

0 Hz|

99.00 %
-20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

F

506

DC

ALIGN AUTO

tl RL R
[Center Freq 2.441000000 GHz

‘ Center Freq: 2.441000000 GHz

09:08:07 AM Apr 28, 2015

Radio 5td: None Frequency

—»— Trig:Free Run

Avg[Hold: 100100

.

10 dBldiv
Log

#IFGain:Low

Ref Offset 10.9 ¢B
Ref 30.00 dBm

#Atten: 20 dB

Radio Device: BTS

200

CenterFreq|

2.441000000 GHz

CF Step

Center 2.441 GHz
#Res BW 18 kHz

Occupied Bandwidth
879.41 kHz

-11.875 kHz
865.4 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 51 kHz

Total Power

OBW Power
x dB

172553 kHz|

Span 1.726 MHz Man

uto
#Sweep 100 ms

13.0 dBm Freq Offset|

0 Hz|

99.00 %
-20.00 dB
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BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

 RL RF S0Q DO SENSE:INT)

ALIGN AUTO

[Center Freq 2.480000000 GHz

—— Trig:Free Run

#IFGain:Low #Atten: 20 dB
Ref Offset 10.9 dB

10 dBidiv Ref 30.00 dBm

Log

‘ Center Freq: 2.480000000 GHz
Avg|Hold: 100100

09:09:13 AM Apr 29, 2015
Radio Std: None

Radic Device: BTS

Frequency

200

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 18 kHz #VBW 51 kHz

Occupied Bandwidth
846.16 kHz
-27.858 kHz
874.1 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Span 1.719 MHz
#Sweep 100 ms

CF Step
171.909 kHz|
Man

11.3 dBm

FreqOffset|
0 Hz|

99.00 %
-20.00 dB
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 - Swept SA
 RL ALIGN AUTO 00:42;00 AM Apr29, 2015

R —_—
[Marker 1 A 1.000000000 MHz #Avg Type: RMS TecE[l 356 Marker

PNO: Wide o 1rig: Free Run TEET‘F’ P

IFGain:Low Atten: 20 dB Select Man(er’

Ref Offset 10.9 dB 1
1L%;iBJdiv Ref 20.00 dBm

oo

o.oo

Center 2.441000 GHz Span 5.000 MHz
#Res BW 300 kHz #/BW 910 kHz Sweep 2.53 ms (1001 pts)

(A MoE TRels % ] Y ] Fncrion | FUNCTonwD FUNCT 0 VL UE
fo(A) 1.000 MHz {A) 043 dB
f 2.441 000 GHz 11.28 dBm

Properties»|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  DC

SEMNSE:IMNT]|

ALIGN AUTO 01:37:43 PM Apr 28, 2015

IFGain:Low

Ref Offset10.9 dB

10 dBidiv  Ref 20.00 dBm
Log

PNO: Fast (50 1rig:Free Run

#Atten: 20 dB

Frequency

#Avg Type: RMS TRACE‘ 3456

.
DET\P NKNMNN
Auto Tune|

100 APy

Center Freq|

H

2.440000000 GHz|

|

StartFreq
2.390000000 GHz|

StopFreq
2.490000000 GHz

CF Step

10.000000 MHz|
Auto Man

I

Freq Offset

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 2.49000 GHz
Sweep 1.00 ms (1001 pts)

STATUS |

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

Agilent Spectrum Analyzer - Swept SA
RF S0Q  DC SENSE:INT) ALIGN AUTO 09:35:13 AM Apr 29, 2015
#avg Type: RMS [ Frequency

IFGain:Low

Ref Offset 10.9 dB

10 dBidiv  Ref 20.00 dBm
Log

RL
[Center Freq 2.415000000 GHz

PNO: Wide 0 T1rig:FreeRun

Atten: 20 dB

TRACE[T - 355

TY
P FRPRP
Auto Tune|

100

Center Freq

Nl

2.415000000 GHz|

Y

L

] T T
! o o 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 20.0 ms (1001 pts)

STATUS|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

RL RF SOe  DC NSE: [N ALIGNAUTO 1AM Apr 2 F
[Center Freq 2.445000000 GHz i #Avg Type: RMS AcE] requency
PNO: Wide o 1rig:FreeRun T “,
- PP
IFGain:Low Atten: 20 dB DET
Auto Tune|
Ref Offset 10.9 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq|
ey o i Wi o a0 T W e WA I i i} v pon,

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 #VBW 300 kHz

STATUS|

Stop 2.46000 GHz

Sweep 20.0 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

SEGMENT)

Agilent Spectrum Analyzer - Swept SA

RL RF 506  DC
[Center Freq 2.475000000 Gplxg: AT Trg:Fres Run
IFGain:Low Atten: 20 dB

Ref Offset 10.9 dB

10 dBidiv. Ref 20.00 dBm
Log

ALIGN AUTE
#Avg Type: RMS

Frequency

Auto Tune|

Center Freq|
2.475000000 GHz|

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz|

CF Step
3.000000 MHz|

Auto Man

il

Freq Offset
0 Hz|

Start 2.46000 GHz

#Res BW 300 kHz #VBW 300 kHz

STATUS |

Stop 2.49000 GHz

Sweep 20.0 ms (1001 pts)

Page 63 of 201

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: 15U20164-E1B

FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

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 0.420 33 0.139 0.4 -0.261
DH3 1.676 19 0.318 0.4 -0.082
DH5 2.900 13 0.377 0.4 -0.023
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

PULSE WIDTH - DH1

PULSE WIDTH — DH1

Agilent Spectrum Analyzer - Swept SA
tl RL RF SO0%  DC

SENSEINT]

ALIGN AUTO

01:53:52 PM Apr 28, 2015

Trig Delay: -150.0 us  #Avg Type: RMS

Ref Offset10.9 dB
Ref 20.00 dBEm

10 dBidiv
Log

IFGain:Low

PNO: Wide —»— Trig: Video
Atten: 20 dB

TRACE‘ 3456

Frequency

TP PREPP

Auto Tune|

Center Freq|
2.441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

Auto Man

CF Step
1.000000 MHz|

Freq Offset
0 Hz|

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Sweep 1.000 ms (1001 pts)

STATUS|

Span 0 Hz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

Agilent Spectrum Analyzer - Swept SA
S0Q DO

SENSE:IMT]

ALIGN AUTO

01:54:32 PM Apr 29, 2015

| RL RF
[Center Freq 2.441000000 GHz

Ref Offset 10.9 dB

10 dBidiv  Ref 20.00 dBm
Log

IFGain:Low

PNO: Wide —— Trig:FreeRun
Atten: 20 dB

Avg Type: Log-Pwr

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

100

0.00

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

Auto Man

CF Step
1.000000 MHz|

FreqOffset|
0 Hz|

Center 2.441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

PULSE WIDTH — DH3

PULSE WIDTH — DH3

Agilent Spectrum Analyzer - Swept SA
tl RL RF SO0%  DC

SENSEINT]

ALIGN AUTO

01:43:53 PM Apr 28, 2015

Trig Delay: -200.0 us  #Avg Type: RMS

Ref Offset10.9 dB
Ref 20.00 dBEm

10 dBidiv
Log

IFGain:Low

PNO: Wide —»— Trig: Video
Atten: 20 dB

TRACE‘ 3456

Frequency

eTF PRPP

v
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 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Sweep 2.000 ms (1001 pts)

STATUS|

Span 0 Hz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

Agilent Spectrum Analyzer - Swept SA
S0Q DO

SENSE:IMT]

ALIGN AUTO

01:44:55 PM Apr 29, 2015

| RL RF
[Center Freq 2.441000000 GHz

Ref Offset 10.9 dB

10 dBidiv  Ref 20.00 dBm
Log

IFGain:Low

PNO: Wide —— Trig:FreeRun
Atten: 20 dB

Avg Type: Log-Pwr

TRACE[T 3556

Frequency

pETP PFFPF

Auto Tune|

100

0.00

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

Center 2.441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 3.160 s (1001 pts)

STATUS|

FreqOffset|
0 Hz|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

PULSE WIDTH — DH5

PULSE WIDTH — DH5

Agilent Spectrum Analyzer - Swept SA

t RL RF S0GQ  DC SENSE:INT|

ALIGN AUTO 10:24:52 AM Apr 29, 2015

PNO: Wide —»— 119 Video
IFGain:Low Atten: 20 dB

Ref Offset 10.9 dB
Ref 20.00 dBm

10 dBidiv
Log

Trig Delay: -800.0 ps  #Avg Type: RMS

TRACE[ - 55 6 Frequency

i
ET|P P PP PP
Auto Tunhe

10.0

n.0o

Center Freq

2.441000000 GHz

StartFreq

2.441000000 GHz|

StopFreq|

2.441000000 GHz

700 —‘
|

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

A2 2,900 ms (A)
N t 788.0 us

#VBW 1.0 MHz

2482 dB
-13.12 dBm

cCODNANBRUNS

Span 0 Hz
Sweep 4.000 ms (1001 pts)

FUNCTION WIDTH

CF Step
1.000000 MHz|
Man

FUNCTION VALUE Auto

Freq Offset|
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

Agilent Spectrum Analyzer - Swept SA
tl RL RF

ALIGN AUTO 11:41:17 AM Apr 30, 2015

Reference Level 20.00 dBm ]
PNO: Wide —»— T1rig:FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 10.9 dB

10 dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS

TACE[ - 5.5 & Amplitude

ET|F PRFFP

RefLevel
20.00 dBm

100

Attenuation

ik}

[20 dB]

-10.0

Scale/Div|
10 dB

-200

-300

Scale Type
Lin

Log

Presel Center,

Presel Adjust|

0 Hz|

Center 2.441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

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 10.44 30 -19.56
Middle 2441 10.62 30 -19.38
High 2480 10.39 30 -19.61
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 10.9 dB (including 10 dB pad and 0.9 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 10.26
Middle 2441 10.35
High 2480 10.24
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

RL RF 50 & SENSE:INT]

ALIGN AUTO 09:27:08 PM Apr 28, 2015

#Avg Type: RMS TRACE[ 3 5 6 Frequency
“Wide 3 Trig:FreeRun T
e 7 htten: 20 dB verfF P RPE P
Ref Offset 108 dB Mkr2 2.399 930 GHZ Auto Tune
1L%gBJdiv Ref 20.00 dBm -55.02 dBm
1 /‘ Center Freq|
non 2.400000000 GHz
100 n"f \H -9.52 derf|
=200 \\
/ StartFreq
o 7Y 5 2396500000 GHZ]
400
00 2 L/ e
00 — I DR . StopFreq
PN 2.403500000 GHz
Center 2.400000 GHz Span 7.000 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 3.53 ms (1001 pts), 700.000 kHz
[scif o [ v ] FUNETION ] FUN 5 Auto Man
N 1 f (& 2.400000 GHz (A} 57.76 dBm
N f 2.399930 GHz 55.02 dBm
N 1 f 2.402 002 GHz 10.48 dBm FreqOffset
0 Hz|

STATUS |

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL RF 506 SENSETNT|

ALIGN AUTO

03:39:03 PM Apr 28, 2015

PNO: Fast Cp) Trig: Free Run
IFGain:Low Atten: 20 dB

#Avy Type: RMS

TRACEl 3456

Frequency

T
P rRPRP

Ref Offset 10.9 dB

10 dBidiv_ Ref 20.00 dBm
Log

Mkr3 7.206 8 GHz
-59.37 dBm

1
104

000

-100

Auto Tune|

CenterFreq|
13.015000000 GHz

=200

-30.0

-40.0

-50.0

-50.0

700
I \

StartFreq
30.000000 MHz|

Stop Freq,
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (40001 pts

N 1 f (&) 24017 GHz (&)
N 1 f 48039 GHz
N 1 f 7.2068 GHz

11.27 dBm
47.15 dBm
59.37 dBm

NoQUO~NOnRWN =~

FUNCTION FUNCTION WIDTH

FUNCTION VALUE

CF Step
2597000000 GHz
Auto Man

Freq Offset
0 Hz|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - Swept SA

506  DC SEMNSE:IMNT]|

ALIGN AUTO 09:16:08 PM Apr 28, 2015

3
[Center Freq 2.441000000 GHz

10 dBidiv
Log

100

#Avg Type: RMS TRACE[ 3 5 6 Frequency
Wide 5 Trig:Free Run T
rloimtoe ™ ptten:20 dB DETPPRPPP
Auto Tune|
Ref Offset10.9 dB Mkri 2.441 045 GHz
Ref 20.00 dBm 10.80 dBm
! Center Freq|

¥ ML\\
000

2.441000000 GHz|

StartFreq

-3.20 dB

2.439500000 GHz

StopFreq
2.442500000 GHz

CF Step

300.000 kHz

Auto Man

Freq Offset

0 Hz|

Center 2.441000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 3.000 MHz
Sweep 1.53 ms (1001 pts)

STATUS |

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RF S0G  DC SEMSE!INT] ALIGNAUTO 09:18:32 PM Apr 29, 2015
Frequency

#Avy Type: RMS

RL
[Center Freq 13.015000000 GHz |
PNO: Fast Cp) Trig: Free Run
IFGain:Low Atten: 20 dB

TRACEl 3456

T
P rRPRP

Ref Offset 10.9 dB
Ref 20.00 dBm

Mkr3 7.323 0 GHZ Auto Tune

-59.37 dBm

10 dBldiv
Log 1
100

000

CenterFreq|

-100

13.015000000 GHz|
-9.20 cenfl

=200

-30.0

StartFreq

-40.0

30.000000 MHz|

-50.0

Stop Freq,
26.000000000 GHz

3
-70.0
I

\ | \ | \ \
Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

\ \
Stop 26.00 GHz

Sweep 2.48 s (40001 pts CF Step

2597000000 GHz|

24413 GHz (&)

N
N 1 f 4.8818 GHz
N 7.3230 GHz

10.50 dBm
49.18 dBm
59.37 dBm

NoQUO~NOnRWN =~

FUNCTION FUNCTION WIDTH

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

RL RF 50 & SENSE:INT]

ALIGN AUTO

09:34:46 PM Apr 28, 2015

#Avg Type: RMS TRACE[. 3 5 6 Frequency
PNO: Wide (o Trig:Free Run T
[FGainiow * Atten: 20 dB DETPPRPPP
Mkr2 2.483 81 GHz Auto Tune
Ref Offset 10.9 dB
10 dBidiv__ Ref 20,00 dBm -57.93 dBm
Log 3
n / \ Center Freq|
o 2.483500000 GHz
-100 -9.61 cEml
=200 ’/ \L\
M.r/ \‘1 StartFreq|
- f’ \ 2.478500000 GHz|
400
= o
500 by a2
E0D RN, R T e Stop Freq
e “ 2.488500000 GHz]

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz CFStep

1.000000 MHz|

MKA] MODE]

(sctl % 1 [ _FUNCTION

FLINT

N 1 f (& 248350 GHz (A) $952dBm
N 1 f 248381 GHz 57.93 dBm
N 1 f 248003 GHz 10.39 dBm

Sweep 5.00 ms (1001 pts)
5 Auto

Man

Freq Offset
0 Hz|

STATUS |

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL RF 506 SENSETNT|

ALIGN AUTO

08:35:51 PM Apr 29, 2015

PNO: Fast 0 Trig: Free Run

‘ HAvg Type:

Frequency

RMS TRACE[1 /23456

IFGain:Low

Atten: 20 dB

T
P rRPRP

Ref Offset 10.9 dB
Ref 20.00 dBm

Mkr3 7.440 5 GHz
-61.44 dBm

10 dBldiv
Log 1
100

000

-100

Auto Tune|

CenterFreq|
13.015000000 GHz

=200

-30.0

-40.0

-50.0

-50.0
700

StartFreq
30.000000 MHz|

Stop Freq,
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (40001 pts

N 1 f (&)
1 f

N
N 1 f

NoQUO~NOnRWN =~

24803 GHz (A)
4.960 4 GHz
7.440 5 GHz

FUNCTION FUNCTION WIDTH

10.66 dBm
-46.29 dBm
61.44 dBm

FUNCTION VALUE

CF Step
2597000000 GHz
Auto Man

Freq Offset
0 Hz|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q DO SENSEINT] ALIGN AUTO 07:38: 18 PM May 04, 2015
#Avg Type: RMS TRACE 3456 Frequency
PNO: Wide o0 1rig:Free Run T
IFGaindlow  Atten: 26 dB CeTP PRERF

MKkr2 2.400 00 GHz Auto Tune
Ref Offset 10.8 dB
10 gBiciv Ref 25.00 dBm ErP T

50 & Center Freq|

5.00 H"\\‘-L;\lj HWI,W- ’ff‘“w\m&{ 2.400000000 GHz

i

StartFreq
2.395000000 GHz|

Aot A Stop Freq|
2.405000000 GHz

Center 2.400000 GHz Span 10.00 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) CF Step

1.000000 MHz|
NC TN R [Aute Man

L
2.404 85 GHz 1271 dBm
2.400 00 GHz -38.43 dBm

Freq Offset|
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q DO SENSE:IMT] ALIGN AUTO 09:23;58 AM Apr 30, 2015
#Avg Type: RMS TRACEN- 3456 Frequency

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

MKkr2 2.483 500 GHz| Auto Tune
Ref Offset 10.9 dB
10 dBicin Ref 30.00 dBm o e

200 1

Center Freq
100 2.483500000 GH
wool i

EROE |

StartFreq
2.477500000 GHz|

L‘J’L\N\. N Stop Freq|

2.489500000 GHz

Center 2.483500 GHz Span 12.00 MHz CF Ste.
‘Res BW 100 kHz #/BW 300 kHz Sweep 1.20 ms (1001 pts) 1.200000 MHE

FUNCTION | FUNCTIONWIDTH FUNCTION YALUE Auto Man

2477848 GHz 11.306 dBm
2.483 500 GHz 49.31dBm

FreqOffset|
0 Hz|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

7.6. 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 mw.

TEST PROCEDURE

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

RESULTS
Channel Frequency | Output Power Limit Margin
(MH2z) (dBm) (dBm) (dB)
Low 2402 9.42 21 -11.55
Middle 2441 9.59 21 -11.38
High 2480 9.32 21 -11.65
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 10.9 dB (including 10 dB pad and 0.9 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.19
Middle 2441 7.26
High 2480 7.16
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REPORT NO: 15U20164-E1B

FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

7.7.

7.7.1.20 dB AND 99% BANDWIDTH

LIMIT

LOW POWER ENHANCED DATA RATE 8PSK MODULATION

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 2 RBW. The sweep time is coupled.

RESULTS
Channel | Frequency | 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.370 1.2031
Middle 2441 1.344 1.2219
High 2480 1.339 1.2384
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

d RL RF S0@  OC SENSE:INT] ALIGN AUTO 09:16:37 AM Apr 29, 2015
Eenter Freq 2.402000000 GHz | Center Fregq: 2.402000000 GHz

Radio Std: None
—— Trig:FreeRun Avg|Hold: 1001100
#IFGain:Low #Atten: 20 dB Radie Device: BTS

Frequency

Ref Offset 10.9 dB
10 dBidiv Ref 10.00 dBm
Log

000

Center Freq|
2.402000000 GHz|

CF Step
248.598 kHz
Center 2.402 GHz

Span 2.486 MHz |auto Man
#Res BW 24 kHz #/BW 75 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 8.77 dBm Freq Offset|

1.2031 MHz °r

Transmit Freq Error 2.588 kHz OBW Power 99.00 %
x dB Bandwidth 1.270 MHz x dB

-20.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.
tl RL RF S0 & DC 8 ALIGNAUTO 09:17:37 &M &pr 29, 2015
[Center Freq 2.441000000 GHz | Center Freq: 2441000000 GHz

Radio 5td: None Frequency

—»— Trig:Free Run Avg|Held: 100100
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 109 dB
10 dBldiv Ref 10.00 dBm
Log

000

CenterFreq|
2.441000000 GHz|

CF Step

244551 kHz
Center 2.441 GHz Span 2.446 MHz |auto Man|
#Res BW 24 kHz #/BW 75 kHz #Sweep 100 ms

Qccupied Bandwidth Total Power 8.55 dBm Freq Offset|
1.2219 MHz oH

Transmit Freq Error -11.697 kHz OBW Power
x dB Bandwidth 1.344 MHz x dB

99.00 %
-20.00 dB
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

 RL RF S0Q DO SENSE:INT)

ALIGN AUTO

[Center Freq 2.480000000 GHz

—— Trig:Free Run

#IFGain:Low #Atten: 20 dB
Ref Offset 10.9 dB

10 dBidiv Ref 10.00 dBm

Log

‘ Center Freq: 2.480000000 GHz
Avg|Hold: 100100

09:18:27 AM Apr 29, 2015
Radio Std: None

Radic Device: BTS

Frequency

ooo

Center Freq
2.480000000 GHz

Center 2.48 GHz

#Res BW 24 kHz #VBW 75 kHz

Occupied Bandwidth

1.2384 MHz
-21.271 kHz

1.339 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Span 2.449 MHz
#Sweep 100 ms

CF Step
244874 kHz|
Man

6.89 dBm

FreqOffset|
0 Hz|

99.00 %
-20.00 dB
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 - Swept SA
U RL RF S0 DC SENSEINT] ALIGN AUTO 11:00:42 AM Apr 29, 2015
#Avg Type: RMS TRACE[T 3556 Frequency

PNO: Wide (o Trig:FreeRun Ty
|FGainiLow — Atten: 20 dB P FFPP R

Auto Tune|

Ref Offset 10.9 dB
1L%;iBldiv Ref 20.00 dBm

oo Center Freq
0.00 2.441000000 GHz

StartFreq
2.438500000 GHz|

Stop Freq|
2.443500000 GHz|

Center 2.441000 GHz Span 5.000 MHz CF Ste.
#Res BW 300 kHz #/BW 910 kHz Sweep 2.53 ms (1001 pts) 500.000 ng

[wea[wooe TRc[sc] x| v ] FUNCTION | FUNCTIONWID FUNCTION VALUE Auto Man
A2 fo(A) 1.005 MHz {A) 0.29dB
N f 2.441000 GHz 6.69 dBm

FreqOffset|
0 Hz|

CRNRN DU
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Agilent Spectrum Analyzer - Swept SA
l RL RF 506  DC . ALIGN AUTO 01:36:18 PM Apr 29, 2015
#Avg Type: RMS TRACE[1[2 345 6 Frequency

PNO- Fast ‘7-“ Trig:Free Run T
|FGainiLow — #Atten: 20 dB DET‘F‘

Auto Tune|
Ref Offset 10.9 dB
Eggstdiv Ref 20.00 dBm

Center Freq|
100 v a v T 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 Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS |

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

- ALIGN AUTO 10:55;58 AM Apr 29, 2015 Fi
[Center Freq 2.415000000 GHz #Avg Type: RMS TecE[l 356 requency

PNO: Wide (o Trig:FreeRun Ty
|FGainiLow — Atten: 20 dB P FFPP R

Auto Tune|
Ref Offset 10.9 dB
E%SBMW Ref 20.00 dBm

Center Freq
100 2.415000000 GHz

A

StartFreq
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 20.0 ms (1001 pts)

MSG STATUS|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

Agilent Spectrum Analyzer - Swept SA
] RF

ALIGN AUTO 10:56:37 AM Apr 29, 2015

( S0& DO
[Center Freq 2.445000000 Gplﬁ diie . Trg:FresRun
IFGain:Low Atten: 20 dB

Ref Offset 10.9 dB

10 dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS TRACE‘ 3456

Frequency

TV
DET‘F’ PPPFF
Auto Tune|

100

Center Freq

I T T

ik}

2.445000000 GHz|

-10.0

StartFreq|
2.430000000 GHz

-200

-300

StopFreq|
2.460000000 GHz|

CF Step

3.000000 MHz|
Auto Man

Freq Offset|

0 Hz|

Start 2.43000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.0 ms (1001 pts)

STATUS|

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 10:57:21 AM Apr 25, 2015

| RL RF
[Center Freq 2.475000000 GHz

PNO: Wide Cpo Trig: Free Run

IFGain:Low Atten: 20 dB
Ref Offset 10.9 dB

10 dBidiv Ref 20.00 dBm
Log

#Avg Type: RMS TRACE‘

2456 Frequency

T

P FRPRP

Auto Tune|

100

Center Freq|

[N T T Y

000

2.475000000 GHz

StartFreq
2.460000000 GHz|

StopFreq|
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 20.0 ms (1001 pts)

STATUS|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

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 0.426 34 0.145 0.4 -0.255
3DH3 1.676 18 0.302 0.4 -0.098
3DH5 2.928 13 0.381 04 -0.019
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

PULSE WIDTH - 3DH1

PULSE WIDTH — 3DH1

Agilent Spectrum Analyzer - Swept SA

tl RL

RF S0¢  DC

SENSEINT]

ALIGN AUTO

02:04:00 PM Apr 28, 2015

10 dBidiv
Log

Ref Offset10.9 dB
Ref 20.00 dBEm

Trig Delay: -100.0 us  #Avg Type: RMS

PNO: Wide —»— Trig: Video
IFGain:Low

Atten: 20 dB

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|

MSG

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

#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 - Swept SA

 RL

RF S0Q DO

SENSE:IMT]

ALIGN AUTO

02:04:46 PM Apr 29, 2015

10 dBidiv
Log

Ref Offset 10.9 dB
Ref 20.00 dBm

PNO: Wide —— Trig:FreeRun
IFGain:Low

Atten: 20 dB

#avg Type: RMS

TRACE[T 3556

Frequency

TY
pETP PFFPF

Auto Tune|

100

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

FreqOffset|
0 Hz|

MSG

Center 2.441000000 GHz
Res BW (Flattop) 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz

Sweep 3.160 s (1001 pts)

STATUS|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

PULSE WIDTH — 3DH3

PULSE WIDTH —

Agilent Spectrum Analyzer - Swept SA
tl RL RF SO0%  DC

3DH3

SENSEINT]

ALIGN AUTO 02:01:45 PM Apr 28, 2015

Trig Delay: -200.0 us  #Avg Type: RMS TRACE‘ 1456

Ref Offset10.9 dB
Ref 20.00 dBEm

10 dBidiv
Log

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

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

Center 2441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 2.000 ms (1001 pts)

STATUS|

Freq Offset
0 Hz|

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES — 3DH3

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 02:02:44 PM Apr 29, 2015

tl RL RF S0Q  DC
[Average/Hold Number 100

Ref Offset 10.9 dB

10 dBidiv  Ref 20.00 dBm
Log

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

#avg Type: RMS TRACE‘ 3456

Meas Setup

pETP PFFPF

Average/Hold|
Number|
100

100

0.00

Average Type|
Pwr (RMS) »|
Auto Man|

Limits»

N dB Points
3.01dB
Off|

PhNoise Opt|
Wide-offset P
Man

ADC Dither]|
Medium ¥
Man

Center 2.441000000 GHz
Res BW (Flattop) 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS|

More
10of2
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

PULSE WIDTH — 3DH5

PULSE WIDTH — 3DH5

Agilent Spectrum Analyzer - Swept SA

| RL RF S0 DC SENSE:INT) ALIGH AUTO 01:57:37 PM Apr 29, 2015

Trig Delay: 400.0 ps  #Avg Type: RMS TRACE‘ 2456

Frequency

PNO: Wide —»— 11g: Video

IFGain:Low Atten: 20 dB CETPPPPPP

Ref Offset 10.9 dB
Ref 20.00 dBm

Auto Tune|

10 dBidiv
Log

100

CenterFreq
2.441000000 GHz

StartFreq,
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz

[Auto Man

Freq Offset
0Hz

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

MSG STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — 3DH5

NUMBER OF PULSES — 3DH5

Agilent Spectrum Analyzer - Swept SA

I RL RF S0 DC SENSEINT] ALIGN AUTO 02:04:46 PM Apr 29, 2015

#Avg Type: RMS TRACE‘ 3456

Frequency

- Wi Trig: Free Run T
PNO: Wide ——

IFGain:Low Atten: 20 dB pET|P PPPP P
Ref Offset10.9 dB

10dBidiv  Ref 20.00 dBm
Log

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 2441000000 GHz
Res BW (Flattop) 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

MSG STATUS |

#VBW 1.0 MHz
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 9.55 21 -11.42
Middle 2441 9.62 21 -11.35
High 2480 9.59 21 -11.38
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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 10.9 dB (including 10 dB pad and 0.9 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.26
Middle 2441 7.37
High 2480 7.29
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

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: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

RL RF 500 SEMSEINT] ALIGN AUTO

11:37:11 &M Jul 08, 2015

#Avg Type: RMS

PNO: Wide 0 1"49:Free Run

IFGain:Low #Atten: 20 dB

TRACE[T 515 6

Frequency

i
o

Ref Offset10.9 dB

10 ¢Bidiv__ Ref 20.00 dBm
Log

Mkr1 2.402 10 GHz
7.37 dBm

0.0

0.00

Auto Tune|

CenterFreq
2.400000000 GHz

-10.0

=200

=300

-400

-50.0

0.0
-700

StartFreq
2.395000000 GHz

Stop Freq
2.405000000 GHz

Center 2.400000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHzZ
Sweep 5.00 ms {1001 pts)

2.402 10 GHz
2.400 00 GHz
2399 59 GHz

OO LLN

v T o

7.367 dBm
-43.27 dBm
-10.04 dBm

CF Step
1.000000 MHz

Auto Man

Freq Offset,
0 Hz|

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF S0

SEMSE:INT ALIGMAUTO 11:39:13 AM 1Ll 08, 2015

IFGain:Low

PNO: Fast 0 T1rig:FreeRun

#Avg Type: RMS TRACE‘ 2456

Frequency

TY
#Atten: 20 dB DET|F F NN

Ref Offset 10.9 dB
Ref 20.00 dBm

Mkr4 19.877 6 GHz|
-54.28 dBm

10 dB/div
fiLog

1

100

000

-ioo

Auto Tune|

Center Freq
13.015000000 GHz

-200

-300

-40.0

-50.0

at

-B0.0

-7

W

StartFreq,
30.000000 MHz|

StopFreq
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (40001 pts

[ 7~ T oo

24017 GHz
3.8203 GHz
4.803 9 GHz
19.877 6 GHz

FUNCTIC
6.308 dBm
56,66 dBm
52,65 dBm
54.28 dBm

CF Step
2597000000 GHz
Auto Man

FreqOffset,
0 Hz|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - Swept SA

RL

10 dBidiv
Log

100

RF 506  DC SEMNSE:IMNT]| ALIGN AUTO 09:46:28 PM Apr 28, 2015
#Avg Type: RMS TRACE[ 3 5 6 Frequency
Wide 5 Trig:Free Run T
PNO: Wid
[FGainiow * Atten: 20 dB DETPPRPPP
Mkr1 2.440 945 GHz Auto Tune
Ref Offset 10.9 dB
Ref 20.00 dBm 8.06 dBm
1 Center Freq

000

’
ey

2.441000000 GHz|

-100

T =rgTEm|

StartFreq
2.438500000 GHz|

-40.0

StopFreq
2.443500000 GHz

”"‘MM‘.

CF Step
500.000 kHz

Auto Man

Freq Offset
0 Hz|

MSG

Center 2.441000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 5.000 MHz

Sweep 2.53 ms (1001 pts)

STATUS |

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

RL

RF S0Q  DC

SENSE:INT]

ALIGN AUTO 08:47:31 PM Apr 29, 2015

PNO: Fast 50 Trig: Free Run
Atten: 20 dB

IFGain:Low

#Avg Type: RMS TRACE‘ 3456

Frequency

T
DET‘F’F’PFF’F’

10 dBidiv
Log

Ref Offset 10.9dB
Ref 20.00 dBm

Mkr4 25.714 3 GHZ
-51.72 dBm

Auto Tune|

oo

1

n.0o

Center Freq

-100

14 5 dBy

13.015000000 GHz

=200
=300

StartFreq|

-400

600

600

30.000000 MHz|

Stop Freq|
26.000000000 GHz|

-0
I

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (40001 pts;

CF Step
2.597000000 GHz|

1 N

1
1

N
N
N

f o
f

24413 GHz (A)

48812 GHz

7.3224 GHz
25.7143 GHz

7.34 dBm
54.45 dBm
£0.39 dBm
$51.72 dBm

FUNCTIONWIDTH

FUNCTION

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

RL RF S0 ¢

SEMNSE:IMNT]| ALIGN AUTO

09:43:56 PM Apr 28, 2015

#Avg Type: RMS TRACE[ 3 5 6 Frequency
PNO: Wide (o Trig:Free Run T
[FGainiow * Atten: 20 dB DETPPRPPP
Mkr3 2.479 851 GHZ] Auto Tune
Ref Offset 10.9 dB
10 dBidiv__ Ref 20.00 dBm 7.79 dBm
Log 3
n ”L\ Center Freq|
. / 1 2,483500000 GHZ
-100 1221 4B
200 s o
\ StartFreq|
- \L\,k 2.477000000 GHz|
400 - A S
Il St
00 YN ; I— Stop Freq
700 2.490000000 GHz|

Center 2.483500 GHz

Span 13.00 MHz

CF Ste|
Res BW 100 kHz #VBW 300 kHz Sweep 1.27 ms (1001 pts) 1300000 MH‘;
Y N S IS S G C Auto Man
N 1 (8 24835600 GHz (&) $3.47 dBm
N 1 f 2483 500 GHz £3.47 dBm
N 1 f 2.479 951 GHz 7.79dBm Freq Offset
0 Hz|

STATUS |

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF S0 &

SEMSEINT ALIGNAUTD

09:51:24 PM Apr 28, 2015

IFGain:Low

PHO: Fast (p)

#Avg Type: RMS
Trig: Free Run
Atten: 20 dB

TRACE ‘ 3456

Frequency

s
DET‘PPF’PPF

Ref Offset 10.9 dB

10 dBidiv. Ref 20.00 dBm
liLog

Mkr4 25.452 0 GHZ|

-561.73 dBm

1
100

000

-100

Auto Tune

CenterFreq
13.015000000 GHz

-200
=300

-400

500

600

-fon
|

StartFreq
30.000000 MHz

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 2.48 s (40001 pts

Stop 26.00 GHz

2.480 3 GHz (A)

4.960 4 GHz

7.440 5 GHz
25.452 0 GHz

573 dBm
£5.24 dBm
£1.26 dBm
£1.73 dBm

FUMCTION /D TH

FUNCTION VaLUE

CF Step
2597000000 GHz
Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL s So% OC SENSEINT] BUGNAUTO | D9:34:34 AM AP a0, 2015 | |
#Avg Type: RMS TRACE[ 3 5 6 Frequency

PNO: Wide (o THg:FreeRun T
|FGain:Low — Atten:30 dB TP PPPP P

Mkr3 2.399 77 GHZ Auto Tune
Ref Offset 10.9 dB
E%gsldiv Reef 3;.900 dBm 50.61 dBm

a0

Center Freq|
10.0 ,-”W 2.400000000 GHz|
o.oo

-100

StartFreq
2.395000000 GHz|

=200

=300

-400
s Stop Freq
o 2405000000 GHz

Center 2.400000 GHz Span 10.00 MHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) 1.000000 MHz
o x [ v ] FuCon ] fw A U Auto Man
2.404 16 GHz 12.010 dBm

f
f 2.400 00 GHz 2212 dBm
f 2399 77 GHz 2061 dBm FreqOffset

0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - Swept SA

RL FE S0 OC SENSE:INT] AUGNAUTO | D9:30:47 AM AP 30,2015 | |
#Avg Type: RMS TRACE‘ 3456 Frequency

PNO: Wide (o T1Hg:Free Run T
|FGain:Low — Atten:30 dB 1P PPPPP

Mkr3 2.483 956 GHZ Auto Tune|
Ref Offset 10.9 dB
10 dBiclv Ref 30.00 dBm 16.56 dBm

a0 1 Center Freq

= HV\_V\ 2.483500000 GHz|
non T
10D SRELEL |

U StartFreq
2477500000 GHz

oo

=200

=300

-400

=00 StopFreq|
2.489500000 GHz|

£00

Center 2.483500 GHz Span 12.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.20 ms (1001 pts) 1.200000 MHz
ol X ] ] Fncron [ A UNCTO Auto Man
2478 160 GHz 10.57 dBm

2.433 500 GHz 47.819 dBm
2,433 956 GHz 4656 dBm FreqOffset

0 Hz|
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

8. ANTENNA PORT TEST RESULTS (MODEL: A1688)

For antenna port data, refer to Model A1633.
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

9. RADIATED TEST RESULTS (MODEL: A1633)
9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015

IC: 579C-E2946A

9.2.

TRANSMITTER ABOVE 1 GHz

9.2.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL HORIZONTAL PLOT

UL Fremont — Chamber D

125

115

185

95

85

Peak
75

imit (dBuU/m)

Restricted Bondedge

Pro ject Number: 15028164

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

65

(dBul/m) Horizontal

55

Average Limit C(dBul/m)

45

35

2.31

Range (GHz)
1:2.3172.415

Low Channel Bondedge Method 1T - Horizontal .TST 38554 6 Feb 2815

Det  RoW
PEAK  1M(-38)

VB

fvg Tup
an Pur Avg(RMS)

18 5MH=z/
Frequency (GHz)

Susep Pie 35ps/Mode  Position
futo/Cpled  80B1  Ini/MAXH 35| degs H | 2:2

Renge (EHz)
172,415

REW

B IM(-6dB)

VB g Typ
18 lt'hvg

ueep
futo/Cpled 8301

23 Apr 2815

Pts

16:38:18

#ups/Mode Position
Inf/MAH 3

Rev 9.5 22 Jul 2814

DATA
Marker Frequency Meter Det AFT344 Amp/Cbl DC Corr Corrected Average Margin Peak Limit PK Azimut Heigh Polarit
(GHz2) Reading (dB/m) /Fltr/Pad (dB) Reading Limit (dB) (dBuv/m) Margin h t y
(dBuv) (dB) (dBuV/m) (dBuVv/m (dB) (Degs) (cm)
)
1 *2.39 37.11 PK 32.1 -20.7 0 48.51 - - 74 -25.5 351 277 H
2 *2.366 41.6 PK 32 -20.9 0 52.7 - - 74 -21.3 351 277 H
3 *2.39 26.9 VB1T 32.1 -20.7 0 38.3 54 -15.7 - - 351 277 H
4 *2.39 26.91 VB1T 32.1 -20.7 0 38.31 54 -15.69 - - 351 277 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL VERTICAL PLOT

UL Fremont — Chamber D

125

IRES)

185

95

85

75

Peak Limit (dBulU/m)

23 Apr 2815 16:44:21
Restricted Bondedge

Project Number: 15028164
Config:EUT Only

Mode :GFSK 2482 MHz
Tested by: T, Pham

65

o
0
"
L
[}
>
£
~
=
3
55}
@

Average Limit (dBul/ml

55

45

Range (GHz)

Low Channel Bandedge Method 1T - Uertical . TST 38554 6 Feb 2815

Sueep

Pls  #Sups/Mode

18.5MHz/ 2.415
Frequency (GHz)

Position

Range (GHz) Sueep Pts #Sups/Mode  Fositian

Rev 9.5 22 Jul 2814

DATA
Marker Frequenc Meter Det AFT344 Amp/Cbl Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) /Fltr/Pad Reading (dBuv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dB)
1 *2.39 37.81 PK 32.1 -20.7 49.21 - - 74 -24.79 314 351 \
2 *2.36 42.13 PK 32 -20.9 53.23 - - 74 -20.77 314 351 \
3 *2.39 26.95 VBIT 321 -20.7 38.35 54 -15.65 - - 314 351 \Y
4 *2.39 27 VBIT 321 -20.7 38.4 54 -15.6 - - 314 351 \Y

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20164-E1B
FCC ID: BCG-E2946A

DATE: JULY 24, 2015
IC: 579C-E2946A

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont — Chamber D

125

IRES)

185

95

85

75

65

o
»
c
0
N
C
5}
T
£
~
>
B}
@
o

55

45

————

35

2.46

Range (GHz)
1:2,46-2,563

Det Rl
PEAK  1MC-38)

R

]

S

UBl
an

\

Peal

Limit CdBuU/im)

23 Apr 2815 16:55:25
Restricted Bondedge

Project Number: 15028164
Config:EUT Only

Mode :GFSK 2488 MHz
Tested by:H. Lau

verage Limit

CdBul/m)

.

fvg Top
Pur AvgCRIS)

ARG Ty

bk hlak AH\MAM L L W ..nmw.mm m
o bl

Sueep
futo/Cpled 8001

s #Sups/Mode
Inf /HAXH

18. 3MHz/ 2.563
Frequency (GHz)

High Chaonnel Baondedge Method 1T - Horizontal .TST 383915 27 Mar 2014

Position
21 degs H

Ronge (GHz) Det  RoW VB Sueep Pts #Sups/Mode  FPositian
22,462,563 l{ 3 8881 Inf/MAXH 2

B IM(-BdB) 1D ol Auta/Cpled 81 degs H

Rev 9.5 22 Jul 2814

DATA
Marker Frequenc Meter Det AF T344 Amp/Cbl Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) /Fltr/Pad Reading (dBuv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dB)
1 *2.484 | 4239 PK 32.2 -20.8 53.79 - - 74 -20.21 201 135 H
2 *2.484 | 4354 PK 32.2 -20.8 54.94 - - 74 -19.06 201 135 H
3 *2.484 | 30.16 | VB1T 32.2 -20.8 41.56 54 -12.44 - - 201 135 H
4 *2.484 | 29.92 | VB1T 32.2 -20.8 41.32 54 -12.68 - - 201 135 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20164-E1B DATE: JULY 24, 2015
FCC ID: BCG-E2946A IC: 579C-E2946A

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL VERTICAL PLOT

UL Fremont — Chamber D 23 Apr 2815 17:84:81

125
Restricted Bondedge

Project Number:15U28164
115 Config:EUT Only

Mode :GFSK 2480 Mz

Tested byiH. Lau

185
95
E 85
>
o Peok Limit C(dBuU/m)
= 75
e
3
2 65
S
Average Limit (dBuU/m)
55 § -
Naf,
45
3
o
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) Det  Rol VB Avg Tup Suesp Pts  #Sups/Mode  Position Renge (GHz) Det oW VB Avg Tup Sueep Pts  #Sups/Mode  Position
High Channel Bandedge Method 1T - Uertical . TST 38915 27 Mar 26814 Rev 9.5 22 Jul 2814
DATA
Marker Frequenc Meter Det AF Amp/Cbl Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
y Reading T344 /Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(GHz) (dBuv) (dB/m) (dB) (dBuv/m) (dBuV/m)
1 *2.484 | 41.22 PK 32.2 -20.8 52.62 - - 74 -21.38 230 260 Vv
2 *2.484 | 41.84 PK 32.2 -20.8 53.24 - - 74 -20.76 230 260 Vv
3 *2.484 28.69 VB1T 32.2 -20.8 40.09 54 -13.91 - - 230 260 Vv
4 *2.484 28.62 VB1T 32.2 -20.8 40.02 54 -13.98 - - 230 260 Vv

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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