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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: PLANTRONICS INC.
345 ENCINAL ST
SANTA CRUZ, CA 95060 U.S.A.

EUT DESCRIPTION: BLUETOOTH BASE
MODEL.: CB4222 D, CB4222 CD, CB4222-M CD, CB5232 D, CB5232 CD,
CB5232-M CD
SERIAL NUMBER: 143P29 (CB4222-CD conducted)
143PD5 (CB4222-CD Radiated)
DATE TESTED: Jun 5, 2019 — June 13, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

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 the U.S. government.
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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, KDB 558074 D01 15.247 Meas Guidance v05, RSS-
GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, 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 47658 Kato Rd
: Chamber A ] Chamber D |Z Chamber |
L | Chamber B L | Chamber E |:| Chamber J
] Chamber C [ Chamber F :| Chamber K

] Chamber G |: Chamber L
Chamber H Chamber M

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

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

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a Bluetooth Base.

5.2. DESCRIPTION OF MODELS DIFFERENCES

Client specified all models in the product family are electrically identical. Power measurements
were performed on both CB5200-CD and CB4222-CD and it was determined that the CB4222-
CD was worst case. Therefore, testing was performed on the CB4222-CD to represent the
family.

5.3. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MH2z)

2402 - 2480 BLE 6.95 4.95

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an omni directional monopole antenna, with a maximum gain of 2.85 dBi.
5.5. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was V204

The test utility software used during testing was HIDTWidler Version 1.0.0.1 and BlueSuite
2.6.8.

5.6. WORST-CASE CONFIGURATION AND MODE
Radiated emissions below 30MHz, below 1GHz, above 18GHz, and power line conducted
emission were performed with the EUT set to transmit at the channel with highest output power
as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

Pretesting was performed for standalone and with accessories attached. It was found that
standalone was worst case, therefore all tests were performed as standalone.

The fundamental of the EUT is a desktop device and was tested in normal operating conditions.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC/DC Adapter Plantronics SSC-090100 N/A N/A
BT Headset Plantronics 203-JN0508 163CTW N/A
Laptop Lenovo TPOOOp6A PF1IHON1K N/A
I/O CABLES

1 DC 1 DC Unshielded 1 AC/DC Adapter to Base
Plug
2 Antenna 1 SMA Unshielded .08 To Spectrum Analyzer
TEST SETUP

The EUT was tested as standalone. Test software exercised the radio card.
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SETUP DIAGRAM: RADIATED TESTS

BT
headset

EUT

EMI Receiver

AC MAINS
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SETUP DIAGRAM: CONDUCTED TESTS

Spectrum Analyzer

AC MAINS
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section11.6

6 dB BW: ANSI C63.10 Section 11.8.1

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

Output Power: ANSI C63.10 Section 11.9.1.3 PKPM1 Peak power meter method

Average Power: ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Section 11.10.2 Method PKPSD (peak PSD)

Band-edge: ANSI C63.10 Section 11.13.3.4 Trace averaging across ON and OFF times of the
EUT transmissions followed by duty cycle correction factor

Radiated emissions non-restricted frequency bands: ANSI C63.10 Section 11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Section 11.12.1

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Conducted emissions in restricted frequency bands: ANSI C63.10 Section 11.12.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12886359-E1V2

FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due | Last Cal
Antenna, Passive Loop 30Hz 10| ¢\ R0 METRICS EM-6871 PRE0179465 | 05/31/2020 | 05/31/2019
Antenna, Pt‘":‘)sgi(‘)’,\‘j":g"p 100kHz | &) 1RO METRICS EM-6872 PRE0179467 | 05/31/2020 | 05/31/2019
Hﬁr”rfeA”r?taeh Eg‘%g@;dzgﬁﬁggaz A.H. SYSTEMS, INC. SAS-571 PRE0190810 | 07/10/2019 | 07/10/2017
RF Amplifier, 1-18GHz MITEQ AFS422E;?§_14021800' PRE0181078 | 08/01/2019 | 08/01/2018
Hybrid Antenna, 30MHz to 3GHz | SunAR rf motion B3 PREO0184971 | 11/13/2019 | 11/13/2018
Amplifier, 9KHz to 1GHz, 32dB Nt T 310 PRE0180175 | 07/09/2019 | 07/09/2018
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B | PRE0182188 | 08/29/2019 | 08/29/2018
Rf Amplifier, 198‘,;i2n6'5GHZ' 60dB Amplical AMP18G26.5-60 | PRE0181238 | 05/01/2020 | 05/01/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREO0179376 | 02/14/2020 | 02/14/2019
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_ight) N9030A To08 01/23/2020 | 01/23/2019
44GHz Technologies
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 | 02/14/2019
HISN for Conducted Emissions FCC INC. FCCLISN50/250 |  T1310 | 01/24/2020 | 01/24/2019

Test Software List

Radiated Software UL UL EMC Ver 9.5, June 22, 2018
Antenna Port Software UL UL RF Ver 9.6, April 18, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

8. ANTENNA PORT TEST RESULTS (BLE)

8.1. 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)
2.4GHz Band
BLE 0.405 0.624 0.650 64.95% 1.87 2.467
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DUTY CYCLE PLOTS

S el

L [ RF [soQ opc | | | SENSE:INT]

11:33:08 AMJun 05, 2019

e Keysight Spectrum Analyzer - APvA.8(052319),12981 KW, Conducted B
I
| Trig Delay-133.3 ps

[Center Freq 2.440000000 GHz

|
#Avg Type: RMS

TRACE 3456

NFE PNO: Fast -»—- Trig:Video Avg|Hold: 111 TYPE| A WA
IFGain:Low #Atten: 30 dB DeT|P
AMkKr3 624.0 ps
10 deidly__Ref 20.00 dBm -2.532 dB
og
1nn
0.00
-10.0 ’
-20.0
00 TRIG LWL
-40.0
-50.0 BretuaTma g el S A )
-B0.0
70.0
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.333 ms (1001 pts)
FUNCTION WIDTH FUNCTION VALUE e
1 A2 t (A) 405.3 us (A} 1.319dB
2 N t 134.7 us -14.297 dBm
A2 t (A 624.0 us (A) -2.532dB
4
5 =
6
7
8
9
10 m
11 L
4| 1 b
IMSG STATUS

DUTY CYCLE BLE
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

8.2. 99% BANDWIDTH

DATE: 7/19/2019
IC: 457A-CBX2X2

LIMITS

None; for reporting purposes only.

RESULTS

Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 2402 1.0303

Middle

2440

1.0299

High

2480

1.0289

12:20:40 #1301 05, 2019
Radio Std: None

[ Kepght Spectrum Anlyzes - APV BIOS2319), L1981 KW, Conducted B
. R

[Center Freq 2.440000000 GHz

 Center Freg: 2.443000000 GHz

e
12:18:24 PMJun 05, 2018
Radio Std: None

c
s Trig: FreeRy ‘AvglHold: 2020 T Trig: Free ‘AvglHold: 20120
HFGainiLow wAen: 30 dB Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS
Ref Offset 104 dB Ref Offset 10.4 dB
0 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center 2402 GHz Span 3 MHz. Center 2.44 GHz Span 3 MHz.
#Res BW 18 kHz #VBW 51kHz #Sweep 100 ms #Res BW 18 kHz #Sweep 100 ms.
Occupied Bandwidth Total Power 5.10 dBm Occupied Bandwidth Total Power 7.27 dBm
1.0303 MHz 1.0299 MHz
Transmit Freq Error 13.948 kHz % of OBW Power 99.00 % Transmit Freq Error -211Hz % of OBW Power 99.00 %
x dB Bandwidth 1.237 MHz xdB -26.00 dB x dB Bandwidth 1.262 MHz xdB -26.00 dB

LOW CHANNEL

MID CHANNEL

[ Keysight Spectram Analyzer - AP 31052319), 12961 KW, Conducted B
L —
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz
— WE ree Run

==
12:16:07 PH Jun 05, 2015

Radio Std: None
e Trig:F ‘AvglHold: 2020
#FGainLow #Atten: 30 dB Radio Device: BTS
Ref Offset 10.4 dB
0 dB/div Ref 20.00 dBm
Log
Center 248 GHz Span 3 MHz
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms.
Occupied Bandwidth Total Power 7.68 dBm
1.0289 MHz
Transmit Freq Error -654 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.260 MHz xdB -26.00 dB

HIGH CHANNEL
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019

FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2
8.3. 6 dB BANDWIDTH
LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MHz)

Low 2402 0.6870 0.5
Middle 2440 0.6660 0.5
High 2480 0.6870 0.5

[ Veysight Spectrum Analyzer - A28 SD523191 12081 KW, | Keyight Specirum Anahees - AP S05Z519), 12961 KW, Conducted B
o« o 2 T 13432
Fhvy Type: RMS hvg Type: RS
enter Fres ZAUZDUODU(")FEGHZ W e - Trig: FreeRun M;il";:"mm enter Fre ZMDDIJDDIJ?F?H: e s Trig: FreeRun M;?»J:"M
IFGaindow #ARen: 40 dB IFGaini.ow #Anen: 40 dB
Ref Offset 104 dB Ref Offset 10.4 dB
0de/div - Ref 30.00 dBm 0deidiv  Ref 30.00 dBm
Log - Log
% ’
A "
Center 2402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
— e
[ Vgt Spectrum Analyze - APV9 BISE31S)LI81 WY, Coducted 6 =
s 1157.22 aMJun 05, 2019
vy Type: RMS s o
enter Freq 2. AEDDUDDUE‘)F?H: ¥ e - Trig: FreeRun M;?»J;"mu
IFGaindow #Aen: 40 dB
Ref Offset 10.4 dB
0 dB/di Ref 30.00 dBm
Log
"
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
5 sTanus
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

8.4.

LIMITS

OUTPUT POWER

FCC §15.247 (b) (3)

RSS-247 5.4 (d)

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

RESULTS
Tested By: KW 12981
Date: 6/5/2019
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)

Low 2402 4.41 30 -25.59
Middle 2440 6.95 30 -23.05
High 2480 6.12 30 -23.88
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS

Tested By: KW 12981
Date: 6/5/2019
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 3.87
Middle 2440 5.53
High 2480 5.68

Page 21 of 47

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

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



REPORT NO: 12886359-E1V2 DATE: 7/19/2019

FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2
8.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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REPORT NO: 12886359-E1V2

FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

RESULTS

Channel | Frequency PSD Limit Margin
(MH2z) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -12.46 8 -20.46

Middle

2440

-10.50

8

-18.50

High

2480

-10.14

8

-18.14

[ Ferogin Spectrum Ansyzes - APv3BUSL319112981 KW, [ Keaht Specirum Anslzes - APYS BHSZ31S) LIFSL KW, Conducted B
% L E .
#Avg Type: RMS Avg Type: RMS
enter Fre Z.ADZBIJOBI](N)KSHI HS Vs -+ Trig: FresRun Av;rm;r1w1oo enter Fre Z.MDIJI]DIJIJSFEGHl s o Trig:FresRun M;‘U"J::'1w1m
IFGain:Low #Atten: 30 dB FGainlow #Atten: 30 dB
Ref Offset 10.4 dB Ref Offset 104 dB:
0 dB/di Ref 20.00 dBm 0 dBidi Ref 20.00 dBm
Log Log
Center 2.402000 GHz Span 2.000 MHz Center 2.440000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) HRes BWW 3.0 kHz #VBW 8.1 kHz Sweep 67.80 ms (1001 pts)
5 sTATUS) o sTanus
[ Keysight Spectrum Analyzer - AP B052313), 12951 KW, Conducted B
% L
BAvg Type: RMS
enter Fre 2.4BDIJI]DIJI12FEGH1 Vs - Trig: FresRun M;‘U"J::'1W1m
IFGaindow sAtten: 30 0B
Ref Offset 104 dB
0de/div  Ref 20.00 dBm

Log

Center 2.480000 GHz Span 2.000 MHz

#Res BW 3.0 kHz H#VBW 9.1 kHz Sweep 67.80 ms (1001 pts)

p—
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

RESULTS

[ Fepsght Spectram Analyzer - APAASDS2310] 12981 KW, [ evagh Spectrom Anahees - AP0 3ES2310) 1981 KW,
L 5 7 1118 . z sl
Center Freq 2.400000000 GHz | Fhvy Type: RMS ICenter Freq 13.015000000 GHz | g Type: RMS
WE FNO Wide -+~ Trig: FreeRun AvglHeld: 100/100 NE PND Fast -+~ Trig: FreeRun Avg|Held: 10/10
IFGainiow #Anen: 30 dB IFGain-Low #Anen: 40 dB
Ref Offset 10.4 dB Mkr Ref Offset 10.4 0B
0 ge/div_ Ref 2000 dBm 10 deidiv Ref 30.00 dBm
Log T Log 2 d
.(>
4 N — ¥
A \
A "
Center 2.400000 GHz ‘Span 10.00 MHz Start 30 MHz ‘Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts|
[luood e ] [ectononl nconane ] [ I TS S S [ Pacion lescionvmnel st e
N 1 240200 GHz 2943 dBm 1N i 2.402 0 GHz 1.982 dBm
I 1 240000GHz 45623 dBm 2N 48040GHz  41.039dBm
3N 1 239998GHz 44235 dBm 3N f T2060GHz 40,625 dBm
4 N f 26779 3 GHz -33.721 dBm
5 5
5 6
7 7
8 8
9 9
10 10
" 1
wsa Sans so s
[ Koyt Spectrum Analzer - APV BISZINS) 1981 KW, Conducted B
i R
#Avg Type: RMS

(= eyt Spectrum Analyzer - AP SO523101.12961 KW, Conducted B
L ¥

v Trig: Free Run

IC q 015000000 GH
WE PNO: Fast

Avg|Hold: 10/10

i

Span 10.00 MHz,

Center 2.440000 GHz
#Res BW 100 kHz

#VBW 300 kHz

TATUS

Sweep 5.000 ms (1001 pts)

s

vy Type:RMS
WPE PNG Wide -+ Trig: FreeRun Avg|Hold: 100/100
IFGain-Low #Arten: 30 d8 IFGain-dow #Atten: 40 dB
Ref Offset 104 dB Ref Offset 10.4 dB
10 d8/div - Ref 20.00 dBm 0 dsidiv__Ref 30.00 dBm
Log v Log N
[ 4]
A ¢
% @
"
Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts|
\[slvoodiectscl Ty eacron Leaconwerl ek vese
1N f 2440 0 GHz 1.421 dBm
2 N f 4880 0 GHz 421010 dBm
3N f 7.320 0 GHz -44.316 dBm
-5 N f 23.668 6 GHz -33.837 dBm
6
7
8
9
10

OUT-OF-BAND MID CHANNEL

[

IN-BAND REFERENCE LEVEL

[ Veysight Spectram malyeer - AP £052319]12081 KW, Conducted & = |_ Weysight Spectrum Aralyzes - AP0 SAIS2519) 12961 KW, Conducted B
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REPORT NO: 12886359-E1V2

FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uV/im)at3m (dBuV/m) at3m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -

1.705 - 30 30 @ 30m -

30 -88 100 40

88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

9.2. TRANSMITTER ABOVE 1 GHz

Antenna 1

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

,_SUL Fremont - Chamber I 2819 Jun 5 14:26:55%
z H H H

Restricted Bandedge

= H H : i Project Number: 12798786
i 1 i i Client:Plantraonics
Config EUT + Support Equipment
| | | HModle {BLE_1Mbps_2402_H
185 ; | N i Tested by:19498 ER

CdBul)/m)

2.31 ' ' ' 18.5MHz/ ‘ ' ' 2.415

Frequency (GHz)
Renge (EHz) REL/E Ref/fttn  Dst/hvg tode Sweep Fiz  $oups/fade Position| Range (M) REW/UBU Ref/fttn Dat/Avg flade Seeep Fts Faups/Mode Fosition
232415 IMCEENM  IB/IE PERK/Par Ag(RE)  Gesec(hute) G01 HEGH 24 degs | 22N-2.4158 INCEENM 18718 AUR/Far AvgHE)  Onsechut)  HBI  1GGTAVG 234 dege

Low CH BE - H.TST 38915 28 Dec 2015 Rev 9.5 11 Jun 2819

Marker Frequency Meter Det 'AF PREO190810 AmpICbIFitPa DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin “Azimuth Height Polarity
(GHz) Reading (dB/m) d(dB) Reading (dBuVim) (dB) (dBuVim) (d8) (Degs) (cm)
(dBuV) (dBuVim)
2.39 38.04 Pk 28.! -21. 0 45.34 - - 74 -28.66 34
2.387 40.84 Pk 28. -21. 0 48.14 - - 74 -25.86 34
2.39 27.69 RMS 28.! -21. 1.87 36.86 54 -17.14 - - 34
4 2379 28.77 RMS 28.! -21. 1.87 38.04 54 -15.96 34

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

VERTICAL RESULT

125

UL Fremont - Chamber L 2819 Jun 5 14:48:41
i i i Restricted Bandedge

.\ i i Project Number: 12798786
15 1 ! | 1 Client:Plantraonics
; ] ; ConfigEUT + Support Equipment
i i i i Mode :BLE_1Mbps_24B2_U
185 ; | N i Tested by:19498 ER

CdBul)/m)
-
n

3
o
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Renge (EHz) BB Ref/fttn  Det/fug tade Sweep Fis  $oups/fade Fosition | Rangs (6] REW/UBU Ref/fttn  Dat/Avg flade Suzep Fts Faups/Mode Fosition
Low CH BE - U.T5T 38915 28 Dec 2015 Rev 9.5 11 Jon 2819
Marker Frequency Meter Det AFPREOIOB10 | AmpICOIFiPa BC Corr (aB) Corrected Average Limit Margin Peak Limit PK Margin Adimuth Feight Potarity
(GHz) Reading (dBim) d(dB) Reading (dBuvim) (dB) (dBuvim) ) (Degs) (cm)
(dBuV) (dBuvim)
2.39 38.17 Pk 28.! -21. 0 4547 - - 74 -28.53 88 i
2377 40.95 Pk 28. -21. 0 48.25 - - 74 -25.75 88 \%
2.39 27.99 RMS 28.! -21. 1.87 37.16 54 -16.84 - - 88 \%
4 2.376 29.07 RMS 28. -21. 1.87 3824 54 -15.76 - - 88 i

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

,H5LIL Fremont - Chamber T 2819 Jun 5 15:11:04
il
H Restricted Bondedge

. i i i i Project Number: 12796786
15 : : [ i Client:Plantronics
ConfigiEUT + Support Equipment
Mode :BLE_1Mbps_2488_H
Tesied by: 194598 ER

CdBul/m)

2.6 ' ' T8, 3MH=/ ‘ ' 2.563

Frequency (GHz)
Renge (BHz) REU/BY Ref/fttn  Det/fvg Mode Sweep Pis  $oupsiade Fosition | Range (6Hz) REK/UBH Ref/fitn  Det/fivg Hade Sueep Pts  Fupe/Mode Position
2.46-2.563 1MC-6B)/H 187/18 PEAK/Pur Avg(RMS)  Snsec(fute) 3081  MEKH 286 degs | 2:2045-2.563 N(-6d8) /34 187/18 MER/Par Avg(RMS)  OnseclAute) 588 188TAUG 266 dags H
High CH BE— H.TST 38915 28 Dec 2A15 Rev 9.5 11 Jun 2019
Marker Frequency Meter Det AFPREOIOB10 | AmpICOIFIiPa BC Corr (aB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Feight Potarity
(GHz) Reading (dBim) d (dB) Reading (dBuvim) (dB) (dBuvim) 5) (Degs) (cm)
(dBuv) (dBuvim)
.484 43.73 Pk 294 -21. 0 43 - - 74 -22.57 286 05 H
.484 4393 Pk 294 -21. 0 .63 - - 74 -22.37 286 05 H
.484 322 RMS 294 -21. 1.87 4177 54 -12.23 - - 286 05 H
4 .558 33.81 RMS 296 -21. 1.87 43.68 54 -10.32 - - 286 05 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

VERTICAL RESULT

CdBul)/m)

2819 Jun 5 12:28:87

,_5UL Fremont - Chamber [
z H H
i i Restricted Bandedge

.\ Project Number: 12798786

S Client:Plantraonics

Conf ig:EUT + Support Equipment
i Mode :BLE _1Mbps_2488_U

1] RS SRS SN SNSRI S i Tested by:19498 ER

B e s
85 oot eee s et et e eem et -t e et £ e e et et e e e
. Peck Limit (dBulldm)

7 A EUUUUUUROURNE: SUURSOPRURIY. GUOS: PR U000t oot S04 OOt ot OOt OO 00O SO SO

: ‘Fh“

35

2.46 18, 3MHz/ 2.563
Frequency (GHz)
Renge (EHz) “REUAE Ref/fttn  Det/fug tade Sweep Fis  $oups/fade Fosition| Rangs (6] REW/UBU Ref/fttn  Dat/Avg flade Seeep Fta Paups/fods  Fozition
High CH BE - U T5T 38915 28 Dec 2615 Rev 9.5 |1 Jon 2019
Marker Frequency Meter Det AFPREOIOB10 | AmpICOIFiPa BC Corr (aB) Corrected Average Limit Margin Peak Limit PK Margin Adimuth Feight Potarity
(GHz) Reading (dBim) d(dB) Reading (dBuvim) (dB) (dBuvim) ) (Degs) (cm)
(dBuv) (dBuVim)

484 44.2 Pk 294 0 51.9 - - 74 -22.1 68 4 i
484 4501 Pk 294 0 71 - - 74 -21.29 68 4 \%
.484 33.99 RMS 294 1.87 4356 54 -10.44 - - 68 4 \%
4 .558 35.32 RMS 296 1.87 4519 54 -8.81 68 4 i

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HRUL Fremant - Chamker I 2019 Jun B 89:18:18
Radiated Emissions 3-Meters
Project Number: 12798785
2 S A i Sttty
Canfig:EUT + Support Equipment
Made :BLE_1Mbps_2482
a5 | Tested by 19498 £R
L) OSSOSO ROOTOTS SRR IESOSSSROITS OSSO heerammsamsachoasestoemafenssmmsse it sstmmntsssenmsessoasarssmsammsase a4 et
ea it Bull
i) — -
-
£
3 -
3 65
©
o
~ Avg Limit (dBul/m)
m
25
1 8 8
Frequency (GHz)
Farge (62 R/ Ref/Attn  Dot/fvg Hods Suncp Fio Fomo/fode Fosition Forge (6iz) FEW/ Rol/Attn Dot g Fode Seccp Pls  fopslfiole FPasition
143 MCEE/B 18/18 PERPir RgHE) | Biseciiuto) S0 HAXH B¥degs | 3318 M5B/ B2 PERK/Far- fvglHS) eclhutal 18 HAN - ¥dags H

FCC Port|5C 2. 4GH= RSE. 75T 38915 15 Jun 2618

Rev 9.5 11 Jon 2819

HORIZONTAL

IWRUL Fremant - Chamker I 2019 Jun B 89:18:18
Radiated Emissions 3-Meters
Project Number: 12798785
2 S A i Sttty
Canfig:EUT + Support Equipment
Mode :BLE_1Mbps_2402
g5 | Tested by 13498 ER
5 T T e et T
e 1t Bul)
iy —
-
£
3 -
3 65
©
o o
= Avg Limit (dBul/m)
55
4
o 62
35—
25
1 8 8
Frequency (GHz)
Farge (62 [T Raf/Attn  Dot/fvg Hods Surop Fio Fome/fode Fosition Forgs (6z) FEW Rol/Aitn Det/iug Mods Seccp Pls  fopslfiole FPasition
FCC Port|5C 2 4G4z RSE.TST 38915 15 Jun 2018 Rew 9.5 11 Jon 2619

VERTICAL
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE019081 tr/Pad (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 0 (dB/m) (dBuVv/m)

1.855 38.4 PK2 26.3 -22.3 0 42.4 - - - - 190 164 H
2.558 41.1 PK2 29.6 -21.6 0 49.1 - - - - 294 109 H
1871 37.2 PK2 26.4 -22.3 0 41.3 - - - - 123 233 H
1.867 38.45 PK2 26.4 -22.3 0 42.55 - - - - 28 126 \
2.558 41.7 PK2 29.6 -21.6 0 49.7 - - - - 51 101 \
248 42.47 PK2 29.4 -21.7 0 50.17 - - - - 178 201 \

PK2 - KDB558074 Method: Maximum Peak

All points selected fell under non-restricted bands and are covered in RF conducted spurious
testing.
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

MID CHANNEL RESULTS

|50 Frement - Chanber

2819 Jun B

89:52: 22

Rodiated Emissions 3-Meters
Froject Number: 12798786

2 S A i Sttty
Canfig EUT + Sugport Equipment
Vade :BLE_1Mbps_2448
a5 | Tested by: 19498 ER
L O O SO SO T S
ea it Bull
F5e
-
E
3 -
3 65
=]
o
~ Avg Limit (dBul/m)
55

16
Frequency (GHz)

Ronge (BHz) [
153 1Hi-6dE1 /30

Ref/fAtin  Dot/fen Hods Sueep.
ik 187/18 PERK/Pir ug(R)

M) 1B9se

Plo Foupo/fode  Position
(hito) 501 MK B Joldegy

Range (&z] RENASL Ref/fttn  Det/Avg Hode Sweep
3:Fe 1M(-6a8) /38 B9S2 PEAK/Far (M

wglRHS) 1 dsec(fute

Ptz #5wpaMode  Pozition
[ - 360

FCC Port|5C 2. 4GH= RSE. 75T 38915 15 Jun 2618

Rev 9.5 11 Jon 2819

HORIZONTAL

HRUL Fremant - Chamker I 2019 Jun B 89:52:22
Radiated Emissions 3-Meters
Project Number: 12798785
2 S A i Sttty
Canfig:EUT + Support Equipment
Vade :BLE_1Mbps_2448
a5 | Tested by: 19498 ER
S R s T T T T
eo it Bul )
i -
-
£
3 -
3 65
©
o o
~ Avg Limit (dBul/m)
55
3
45 O v T OO0 HOHSOR RS HFURNOURES: USSR SRS SRS S SO
()
351
25
1 8 8
Frequency (GHz)
Farge (62 [T Raf/Attn  Dot/fvg Hods Surop Fio Fome/fode Fosition Forgs (6z) FEW Rol/Aitn Det/iug Mods Seccp Pls  fopslfiole FPasition
FCC Port|5C 2 4G4z RSE.TST 38915 15 Jun 2018 Rew 9.5 11 Jon 2619

VERTICAL
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE01908 tr/Pad (dB) (dB) Reading (dBuVv/m) dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 10 (dB/m) (dBuVv/m)
*2.284 39.79 PK2 28.2 -215 0 46.49 - - 74 -27.51 307 387 H
*2.284 31.9 MAv1 28.2 -21.5 1.87 40.47 54 -13.53 - - 307 387 H
2.544 40.18 PK2 29.6 -21.8 0 47.98 - - 252 247 H
2.518 41.61 PK2 295 -21.7 0 49.41 - - 158 327 H
*2.284 41.09 PK2 28.2 -21.5 0 47.79 - - 74 -26.21 173 200 \
*2.284 34.14 MAv1 28.2 -21.5 1.87 42.71 54 -11.29 - - 173 200 \
2.518 42.32 PK2 295 -21.7 0 50.12 - - - - 179 108 \
2.544 41.45 PK2 29.6 -21.8 0 49.25 - - - - 178 174 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

HIGH CHANNEL RESULTS

(dBull/m)

|50 Frement - Chanber

2819 Jun B 10:34:82

Rodiated Emissions 3-Meters

Project Number: 12798786

2 S A i Sttty
Canfig EUT + Sugport Equipment
Vade :BLE_1Mbps_2480
a5 | Tested by 19498 ER
2L OO O (OO 0000000 OSSOSO SOUTSSS S OO SOOI OSSO SOOOOOUSS OO O
eal i t Bull
i) —
65
Avg Limit (dBul/m)
55

1 8 8
Frequency (GHz)
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE01908 tr/Pad (dB) (dB) Reading (dBuVv/m) dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 10 (dB/m) (dBuVv/m)
*2.324 39.68 PK2 28.4 -215 0 46.58 - - 74 -27.42 247 207 H
*2.324 32.54 MAv1 28.4 -21.5 1.87 41.31 54 -12.69 - - 247 207 H
2.558 40.62 PK2 29.6 -21.6 0 48.62 - - 243 199 H
2.584 40.05 PK2 29.8 -21.6 0 48.25 - - - - 241 187 H
*2.324 40.72 PK2 28.4 -21.5 0 47.62 - - 74 -26.38 170 246 \
*2.324 33.53 MAv1 28.4 -21.5 1.87 42.3 54 -11.7 - - 170 246 \
2.584 41.72 PK2 29.8 -21.6 0 49.92 - - - - 207 215 \
2.558 41.47 PK2 29.6 -21.6 0 49.47 - - - - 192 131 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

9.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

UL Fremont — Chamber I 2812 Jun 6 14:41 .42
: Lo : I I : RF Emissions

136

: : : Project Number : 12798786
118 i i i Cllant :Plontronics
i i i Config:EUT + Support Equipment
i ; ; Mode :BLE_liorst Case
ez : : : | Tested by: 19498 ER
: N
56 5 B
b —— T
5 am . Bl )
3 H P —
4 ; —
2 — 3
e R

ity 8 A |
2 s o i i ; o e

-50
alaled] i i T8 3@
Frequency (MHz)
Rarge (MHz) RBU/UB s #Sups/Mode  Position Rarge (MHz) RELVUBU Ref/fttn  Det/fvg Mode Susep Pts  #Supa/Mode  Position
1:.689-.15 308 8 o) 27 HAKH B-Xfdegs
2:.15-.49 o) 2Tk HAMH 0-350de s
3: 43-1 785 o) 27 HANH B-¥ldegs
4:1.785-34 o) 2Tk MR @-358degs
FCC 15.2A9 Below 38MHz .TST 3A%15 23 Jon 2818 Rev 9.5 11 Jon 2819

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

Below 30MHz Data

Trace Markers

Marker Frequency Meter Det Loop Antenna (dB/m) Cables (dB) Dist Corr 300m Corrected Peak Limit (dBuV/m) Margin Avg Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (dB) (Degs)
(dBuv) (dBuVolts)
1 .02547 4854 Pl 149 0 -80 -16.56 59.46 -76.02 3946 -56.02 0-360
2 .18643 468 Pl 138 1 -80 -19.3 42.21 -61.51 2221 -41.51 0-360
5 .01427 5266 Pl 149 0 -80 -12.44 645 -76.94 445 -56.94 0-360
6 .18105 47.28 Pl 138 1 -80 -18.82 42.46 -61.28 2246 -41.28 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna (dB/m) Cables (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuVv/m) Margin Azimuth
(MHz) Reading Reading dB) (Degs)
dBuv) (dBuVolts)
3 .80959 38.32 Pl 139 1 -40 1232 29.45 -17.13 0-360
4 5.08428 20.87 Pl 143 2 -40 -4.63 295 -34.13 0-360
7 .81002 38.38 Pl 139 A1 -40 12.38 29.45 -17.07 0-360
8 2.56331 2249 Pl 143 2 -40 -3.01 295 -32.51 0-360

Pk - Peak detector
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

9.4.

WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

gRUL Fremont - Chamber I 2019 Jun B 11:25:35
Radiated Emissions - 3 Meters
Project Number: 12798785
85 T1Client Plontronics
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VERTICAL
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REPORT NO: 12886359-E1V2
FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

Below 1GHz Data

Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184971 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)
1 60.4804 40.94 Pk 13.2 -31 23.14 40 -16.86 0-360 300 H
2 79.0152 38.13 Pk 13.5 -30.9 20.73 40 -19.27 0-360 300 H
4 48.386 45.71 Pk 14.1 -31.2 28.61 40 -11.39 0-360 101 V
5 58.2273 47.96 Pk 13.1 -31 30.06 40 -9.94 0-360 101 V
3 862.6861 32.07 Pk 27.7 -27.7 32.07 46.02 -13.95 0-360 300 H
6 863.4862 34.18 Pk 27.7 -27.7 34.18 46.02 -11.84 0-360 102 \4
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REPORT NO: 12886359-E1V2

FCC ID: AL8-CBX2X2

DATE: 7/19/2019
IC: 457A-CBX2X2

9.5.

WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

SuL Eru

219 Jun b

1012300
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RF Emissions
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Client:Plantronics
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RELAUBL
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Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

18 - 26GHz DATA

Trace Markers

Marker Frequency Meter Det AF PRE0182188 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuVv) (dBuVolts) (dB)
1 20.14 68.85 Pk 33.5 -56.8 -9.5 36.05 54 -17.95 74 -37.95
2 21.275 70.52 Pk 33.5 -57.3 -9.5 37.22 54 -16.78 74 -36.78
3 24.048 68.65 Pk 34.6 -56.5 -9.5 37.25 54 -16.75 74 -36.75
4 19.472 69.86 Pk 33.4 -57.2 -9.5 36.56 54 -17.44 74 -37.44
5 21.678 70.46 Pk 33.9 -57.6 -9.5 37.26 54 -16.74 74 -36.74
6 22.757 70.34 Pk 34.2 -57.7 -9.5 37.34 54 -16.66 74 -36.66

Pk - Peak detector
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

LINE 1 RESULTS

1 pple Frement, CA CE Reen 13 Jun 2813 15:13:49
h Conducted RFI Uoltage
186 1 Tnt Nama Pl artran s
EUT Conflig:EUT + Suppart Equipment
Test Uslt/Freq: 128U / BBHz
97 i ; ; i Test By:12981 KU
78
S BT e
% — T i
5 5P D
3 11
'% = 1
ab
AN 3 5 - 1}
4 Vaat AN e AL
) SR R W AL e AN B e 2 -
& A\ A B R N\'\J,"’"U““““"'\;‘"M ,»«v'm-ﬂ:wwfiv\ VY A g
-6
s ; ; P - ; : L : o
Freqguency (MHzD
) I?grgg OHz) B .TE‘KL‘IB! R:F‘{Téh Dgt?g Mods }39[5; | T‘:&'\. 1?1{:;4‘!0\19 tdcf_lu Ronge (HHz1 RELVUBL Fef/Rttn  Det/fvg Mode Susep Prs  $Sups/Mods  Lobel
FCCIS CE Class B 158kHz-3BMHz Stepping.TST 36915 24 Feb 2816 Rev 9.5 26 Moy 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 19275 23.83 Qp 0 0 10.1 33.93 63.92 -29.99 - -
2 19275 8.42 Ca 0 0 10.1 18.52 - - 53.92 -35.4
3 .28275 18.39 Qp 0 0 10.1 28.49 60.73 -32.24 - -
4 .28725 5.9 Ca 0 0 10.1 16 - - 50.6 -34.6
5 .48525 17.91 Qp 0 0 10.1 28.01 56.25 -28.24 - -
6 .48525 8.65 Ca 0 0 10.1 18.75 - - 46.25 -27.5
7 .86325 16.51 Qp 0 0 10.1 26.61 56 -29.39 - -
8 .86325 6.46 Ca 0 0 10.1 16.56 - - 46 -29.44
9 6.0945 8.9 Qp 0 2 10.2 19.3 60 -40.7 - -
10 6.0945 .85 Ca 0 2 10.2 11.25 - - 50 -38.75
11 13.56225 29.74 Qp 1 2 10.2 40.24 60 -19.76 - -
12 13.56 19.74 Ca 1 2 10.2 30.24 - - 50 -19.76
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12886359-E1V2 DATE: 7/19/2019
FCC ID: AL8-CBX2X2 IC: 457A-CBX2X2

LINE 2 RESULTS

1 )”UL Fremont, CA CE Room 13 Jun 2819 15:13:49
Conducted RFI Uoltage
Project No: 12798786
1B Client Name:Plontranics
EUT Config:EUT + Suppart Equlpment
Test Uslt/Freq: 128U / BBHz
92 i j i i Tast By: 12981 KU
78
T e e
¢ —— -
= - —
) Ll
3 23
E 36 -3
= 15 L 24
Ic. It Q
. s 21
14
o 16 5 5
a Ir:"’ e 22 . ! "
2] .. [=) Wi e desssadebicectd
-
S 1 =] 38
Frequency (MHz)
Range (Miz) RGN ef/ALtn  Dstihg Mods Seasp Pls  Topsifiods  Lbel Ronge (M) WU Rei/fln  Dot/iivg Mude Susep Pis oupe/fods  Labal
FCCIS CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 Moy 2815

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .18713 23.06 Qp 0 0 10.1 33.16 64.16 -31 - -
14 .186 5.38 Ca 0 0 10.1 15.48 - - 54.21 -38.73
15 .2805 17.78 Qp 0 0 10.1 27.88 60.8 -32.92 - -
16 .28275 1.86 Ca 0 0 10.1 11.96 - - 50.73 -38.77
17 49425 15.11 Qp 0 0 10.1 25.21 56.1 -30.89 - -
18 49425 1.34 Ca 0 0 10.1 11.44 - - 46.1 -34.66
19 .5865 12.69 Qp 0 0 10.1 22.79 56 -33.21 - -
20 .5865 .3 Ca 0 0 10.1 10.4 - - 46 -35.6
21 .8655 10.29 Qp 0 0 10.1 20.39 56 -35.61 - -
22 .861 -.8 Ca 0 0 10.1 9.3 - - 46 -36.7
23 13.56225 28.39 Qp 1 2 10.2 38.89 60 -21.11 - -
24 13.56 17.35 Ca 1 2 10.2 27.85 - - 50 -22.15

Qp - Quasi-Peak detector
Ca - CISPR average detection
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