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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: CRADLEPOINT, INC.
1100 W Idaho St
Boise, ID, 83702

U.S.A
EUT DESCRIPTION: W1855 Series 5G Wideband Adapter
MODEL: S5A312A
SERIAL NUMBER: MM225200006604

SAMPLE RECEIPT DATE: 2023-02-20

DATE TESTED: 2023-02-22 TO 2023-04-28
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC 47 CFR Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + Al + A2 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 A2LA, NIST, any agency of the Federal
Government, or any agency of the U.S. government.
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Approved & Released For

UL Verification Services Inc. By:

Prepared By:

——

~ "\1
Hitoow_/
1\_'
Dan Coronia

Operations Leader
Consumer Technology Division
UL Verification Services Inc.

Kiya Kedida

Senior Test Engineer
Consumer Technology Division
UL Verification Services Inc.
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DATE: 2023-06-20
IC: 6921A-S5A312A

REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the
data provided by the customer.

Below is a list of the data provided by the customer:

1) Antenna gain and type (see section 6.3)
FCC Clause | ISED Clause Requirement Result Comment
See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.
) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.
15.247 (a) (2) RSS-247 5.2 (a) |6dB BW Compliant None.
15.247 (b) (3) RSS-247 5.4 (d) | Output Power Compliant None.
See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.
15.247 (e) RSS-247 5.2 (b) |PSD Compliant None.
15.247 (d) RSS-2475.5 Conducted Spurious Emissions Compliant None.
15.209, 15.205 g?g'GEN 8.9, Radiated Emissions Compliant None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Compliant None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC 47 CFR Part 2,
FCC 47 CFR Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5 + A1l + A2, and RSS-247 Issue
2.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Address ISED CABID ISED Company Number FCC Registration

Building 1:

O 47173 Benicia Street uUs0104 2324A 550739
Fremont, CA 94538, U.S.A
Building 2:

[0 47266 Benicia Street Us0104 22541 550739
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd Us0104 2324B 550739
Fremont, CA 94538, U.S.A
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
Power Spectral Density 2.47 dB
RF Power Measurement Direct Method Using Power Meter | 1.3 dB (PK) / 0.45 dB (AV)
Unwanted Emissions, Conducted 1.94 dB
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4,73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB
Time Domain Measurements 3.39%
Temperature 0.57°C
Humidity 3.39%
DC Supply Voltages 0.57%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

5.4. 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)

36.5 dBuV + 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
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

6. EQUIPMENT UNDER TEST

6.1.

EUT DESCRIPTION

The EUT is W1855 Series 5G Wideband Adapter.

6.2.

MAXIMUM OUTPUT POWER

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

DATE: 2023-06-20
IC: 6921A-S5A312A

Output Conducted | Output Conducted
Frequency Range Mode Power Power
(MHz) (dBm) (mW)
2402 - 2480 BLE (1 Mbps) 14.65 29.17
2402 - 2480 BLE (2 Mbps) 11.35 13.65
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The radio utilizes a monopole antenna, with a maximum gain of 2.9dBi.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware/software installed during testing was 7.23.20.

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions 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.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y, & Z. It was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Worst-case data rates as provided by the client were:

BLE :1 Mbps
BLE : 2 Mbps
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo T460s PCOJMBF8 Doc
Laptop AC/DC Adapter Lenovo ADLX65YLC2A 8SSA10M13548L1CZ85M00Y6 Doc
PoE injector PHIHONG POE29U-1AT(PL) V220201025A2 Doc
BLE EVB Silicon Labs PCB4001 Rev AO3 181941947 Doc
I/O CABLES (CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type | Cable Type Length (m) Remarks
AC Mains to
. Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1.0 ACIDC Adapter to
Laptop
. AC Mains to EUT
3 AC 1 AC Un-shielded 1.25 AC/DC Adapter
EUT to PoE
4 Ethernet 2 RJ45 Un-shielded 15 Injector and PC
Ethernet Adapter
5 USB 1 USB Shielded 0.05 BLE EVB to PC
Female Adapter
. . . BLE EVB to EUT
6 10 Pin 1 Pin Shielded 0.05 Ribbon Cable
. EUT to Spectrum
7 SMA Cable 1 SMA Un-Shielded 1.0 Analyzer
I/O CABLES (RADIATED TEST)
Cable # Of Identical Cable
No. Port Ports Connector Type | Cable Type Length (m) Remarks
AC Mains to
; Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1.0 AC/DC Adapter to
Laptop
. AC Mains to EUT
3 AC 1 AC Un-shielded 1.25 ACIDC Adapter
EUT to PoE
4 Ethernet 2 RJ45 Un-shielded 15 Injector and PC
Ethernet Adapter
5 USB 1 USB Shielded 0.05 BLE EVB to PC
Female Adapter
. . . BLE EVB to EUT
6 10 Pin 1 Pin Shielded 0.05 Ribbon Cable
7 | SMACable 1 SMA Un-Shielded 1.0 EUT to Horn
Antenna
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REPORT NO: 14629526-E2V3

FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised by BG tool Compliance GUI test utility

software.

SETUP DIAGRAM

Radiated Configuration

AC MAIN

EUT

PoE injector

Laptop

BLE EVB

Conducted Configuration

Control Room

Spectrum Analyzer

AC MAIN

EUT

PoE injector

Laptop

BLE EVB
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a

gated RF average-reading power meter)
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

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

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.2 Integration method -Peak detection

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 14629526-E2V3

FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

8. 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 ID Num Cal Due Last Cal
Antenna, Broadband .
Hybrid, 30MHz to 2GHz Sunol Sciences Corp. JB1 80706 2023-07-28 2022-07-28
Amplifier, 10KHz to 1GHz, SONOMA
32dB INSTRUMENT Port 0 213877 2023-11-23 2022-11-23
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 222741 | 2023-08-31 | 2022-08-31
Park, Texas)
RF Filter Box, 1-18GHz FREMONT SAC-L1 171875 2023-11-10 2022-11-10
EMI TES;E?E&E:}/ER’ with Rohde & Schwarz ESW44 191429 2024-02-29 2023-02-15
EMI TEST RECEIVER Rohde & Schwarz ESW44 225688 2024-02-29 2023-02-14
Ame”gg's'g?jg 1810 ARA MWH-1826/B 199659 | 2023-06-12 | 2022-06-12
Amplifier 18-26.5GHz,
+5Vdc, -54dBm P1dB AMPLICAL AMP18G26.5-60 234683 2024-03-29 2023-03-18
Antenna, Passive Loop ELECTRO METRICS EM-6871 170014 | 2023-07-19 | 2022-07-19
30Hz - 1IMHz
Antenna, Passive Loop
100KHZ - 30MHz ELECTRO METRICS EM-6872 170016 2023-07-19 2022-07-19
Spectrum Analyzer, PXA, . .
3Hz to 44GHz Agilent Technologies N9030A 80396 2024-01-31 2023-01-27
Powe_r Meter, P-series Keysight Technologies N1911A 90719 2024-01-31 2023-01-26
single channel Inc
Power Sensor, P - series, Kevsight Technologies
50MHz to 18GHz, ysig 9 N1921A 81319 2024-01-31 2023-01-25
‘ Inc
Wideband
10dB Fixed Attenuator Pasternack Enterprises PE7087-10 N/A Verified Verified
AC Line Conducted
Fischer Custom FCC-LISN-
LISN . 50/250-25-2-01- 175765 2024-01-31 2023-01-31
Communications, Inc 480V
EMI TEST RECEIVER Rohde & Schwarz ESR 171646 2024-02-29 2023-02-29
Transient Limiter TE TBFL1 207996 2023-07-15 2022-07-15
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Rev 2015-12-29, 2020-04-15 & 2023-01-18
Antenna Port Software UL UL RF Ver 2022-08-16
AC Line Conducted UL UL EMC Rev 2022-02-17

Software

Page 14 of 62

UL VERIFICATION SERVICES
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




REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

9. ANTENNA PORT TEST RESULTS

9.1. 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 (1Mbps) 2.148 2.502 0.859 85.87% 0.66 0.465
BLE (2Mbps) 1.082 1.875 0.577 57.70% 2.39 0.925

DUTY CYCLE PLOTS

JJJJJJ

CFZ.43Ghz 6000 pis. 500.0 5, |CFz.a3 G

300.0 5/

7 Marker T able 7 Marker Table

men
EC

BLE (1Mbps)

Rosdy  ENNERRIE

BLE (2Mbps)

e . -
=
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

9.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

9.2.1. BLE (1Mbps)

Channel

Frequency
(MH2z)

99% Bandwidth
(MH2z)

Low

2402

1.0308

Middle

2440

1.0317

High

2480

1.0332

m—
[ eysigh Spectrum Analyzes - APZ25 1628471, i ] ]
L 0
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
— NFE

—= Trig: Free Run AvglHold: 2020

BFGainiow  SAtten: 30 dB Radio Device: BTS

Ref Offset 108 dBt

0 dBldiv Ref 20.00 dBm

enter Freq 2.440000000 GHz
W

Hz
== Trig: Free Run Avg|Hold: 20120

SFGainiow  #Atten: 30 dB Radio Device: BTS

0 dBidiv

Ref Offset 108 dB.
Ref 20.00 dBm

e e — T =
01:006:46 PH Ape 21, 2023 L I N [01:02:17 PM Apr 21, 2021
Radio Std: None Frequancy Center Freq: 2.440000000 G Radio Std: None Fraquency
—— 3

Log

Log
Center Freq
2.402000000 GHz|

Center Freq|
2.440000000 GHz|

Center 2.402 GHz ‘Span 3 MHz CF Ste Center 2.44 GHz Span 3 MHz| CEF Ste,

#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms 300,000 kHF; #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHE
lAuto Man| lAuto Man|

Occupied Bandwidth Total Power 15.5 dBm Occupied Bandwidth Total Power 17.5 dBm
1.0308 MHz FreqOffset 1.0317 MHz FreqOffset|
Transmit Freq Error -43.730 kHz % of OBW Power  99.00 % 0Hz Transmit Freq Error -48.728 kHz % of OBW Power  99.00 % OHz

x dB Bandwidth 1.258 MHz x dB -26.00 dB x dB Bandwidth 1.257 MHz xdB -26.00 dB

gsrans, [
[— Kyt Specirum Ansiyzer - AP2ZZS 16,2847, -]l
. ; 7 ) 12.56:52 P age 21, 2021
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GH Radio Std: None Frequency
NFE

#FGaln

z
= Trig: Free Run AvglHold: 20120

Low | #Amen: 30dB

Radio Device: BTS

Ref Offset 10.8 dB.
0 dBidiv Ref 20.00 dBm

d
Log

Center Freq|
2.480000000 GHz|

Center 2.48 GHz

Span 3 MHz

[#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| kel
laute Man|
Occupied Bandwidth Total Power 15.6 dBm
1.0332 MHz FreqOffset
Transmit Freq Error -50.163 kHz % of OBW Power  99.00 % oH
x dB Bandwidth 1.261 MHz xdB -26.00 dB
= s

HIGH CHANNEL
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

9.2.2. BLE (2Mbps)

Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 2402 2.0840

Middle

2440

2.0733

High

2480

2.0969

[ eyt Spectram hlyzes - APBIZ2.5 16 3471 Comacted B o e e [ Feysight Spectram Amlyzes - AP2022 0155871 Comdunted & -
L Al N 05:49-34 AM Apr 22, 2023 L R 5 T T SEN 0 01:57:22 PM Apr 21, 2023
enter Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radio Std: None Frequency Cemter Freq: 2.440000000 GHz Radio Std: None Frequency
— WE == Trig: FreeRun AvalHeld: 20120 = Trig: FreeRun AvgiHold: 2020
AFGainlow  #Atten: 30 dB Radio Device: BTS FGoinLow  #Atten: 30dB Radio Device: BTS.
Ref Offset 10.8 dB Ref Offset 108 d8
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
CenterFreq| Center Freq|
2.402000000 GHz 2440000000 GHz
Center 2.402 GHz Span 6 MHz CF Step, Center 2.44 GHz Span 6 MHz| CF Step
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms 600 000 kHz| #Res BW 16 kHz #VBW 47 kHz #Sweep 100 ms| 600,000 kHz|
lauta Man |uto Man
Occupied Bandwidth Total Power 14.9 dBm Occupied Bandwidth Total Power 16.9 dBm
2.0840 MHz FreqOffset 2.0733 MHz FreqOffset
Transmit Freq Eror ~ -36.863kHz % of OBW Power  89.00 % o Transmit Freq Error  -50.858 kHz % of OBW Power  99.00 % ot
x dB Bandwidth 2.482 MHz x dB -26.00 dB x dB Bandwidth 2.480 MHz x dB -26.00 dB
so Gysmanus wsa Kgsrams

= Fepsght Specirum Analyzes - AP20228.16,25471 Comucted B
L & NS I
enter Freq 2.480000000 GHz Center Freq: 2480000000 GHz
NFE o= Trig: Free Run AvglHold: 20120
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AFGain:Low

Ref Offset 10.8 dB

B/dliv Ref 20.00 dBm

SR
0536:50 A4 Apr 22, 2023
Radio Std: None Frequency
Radio Device: BTS
Center Freq|

2.480000000 GHz|

Center 2.48 GHz

Span 6 MHz

[#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms oo Step)
lAuto. Man
Occupled Bandwidth Total Power 11.8 dBm
2.0969 MHz FreqOffset]
Transmit Freq Error ~ -51.725kHz % of OBW Power  99.00 % 0 Hz
x dB Bandwidth 2,493 MHz x dB -26.00 dB
s [rAe—

HIGH CHANNEL
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

9.3. 6 dB BANDWIDTH

LIMITS

FCC 815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

9.3.1. BLE (1Mbps)

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

Low 2402 0.627 0.5
Middle 2440 0.618 0.5
High 2480 0.654 0.5

[ Keyght Specim Anslyze: - APZIZZB 16,0071, = [ Feyoght Spectrum Arslyae: - APRDZZBL,2WTL, = ]
L gz 0a =y 010805 PM Apr a1, 2023 L i E SensED z
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AMkr *H Auto Tune| T Auto Tune|
Ref Offset 10.8 dB = n ph= Ref Offset 10.8 d8
0 dBidiv Ref 30.00 dBm J.<al Gy 0 dBidiv Ref 30.00 dBm
Log - ] v
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e f * StartFi i ¢ -
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Stop Freq| I Stop Freq
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CF Step | | | | CF Step
300,000 kHz 300,000 kHz]
Auto Man| |uto Man)
Freq Offset Freq Offset|
0 Hz| 0 H|
Scale Type Scale Type
Center 2.402000 GHz Span 3,000 MHz||“°9 Lin Center 2440000 GHz Span 3.000 MHz| [-°9 Lin|
HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts),
= Terms ea Toens
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L .
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T
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2481500000 GHz|
CF Step
300,000 kHz]
Auto Man)
Freq Offset|
0 H|
Scale Type
Center 2480000 GHz Span 3,000 MHz||“°9 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts),
ea [
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

9.3.2. BLE (2Mbps)

Channel

Frequency
(MH2z)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2402

1.116

0.5

Middle

2440

1.044

0.5

High

2480

1.074

0.5

[ Keyaht Specirum Andyze: - APZIZZE 16.0907L Conducted B = [ Feyoght Spectrum Arslyae: - APZDZLEL5, 7L, Comducted B = ]
L z 0a o L i E 015034 M z
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Log v g T
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CF Step | CF Step
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0 Hz| 0 H|
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Center 2.402000 GHz Span 6.000 MHz [-°0 Lin] Center 2.440000 GHz Span 6.000 MHz||-°0 L]
HRes BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts),
ec. [ wea [
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L
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10 dBJdiv
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AMKr

Auto Tune|

#

Center 2.480000 GHz
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#VBW 300 kHz

Span 6.000

Sweep 3.000 ms (1001 pts),

Center Freq)
2480000000 GHz

StartFreq|
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Stop Freq
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CF Step
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Auto Man|

Freq Offset
0 Hel

Scale Type,

Log Lin]
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msc

[

HIGH CHANNEL
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DATE: 2023-06-20
IC: 6921A-S5A312A

REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

9.4. OUTPUT POWER

LIMITS

FCC 815.247 (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.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Peak output power was
read directly from power meter.

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 28471 TL
Date: 2023-04-21
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 12.69 30 -17.310
Middle 2440 14.65 30 -15.350
High 2480 12.89 30 -17.110
9.4.2. BLE (2Mbps)
Tested By: 28471 TL
Date: 2023-04-21
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 9.37 30 -20.630
Middle 2440 11.63 30 -18.370
High 2480 9.46 30 -20.540
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20

IC: 6921A-S5A312A

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Gated average

output power was read directly from power meter.

RESULTS

9.5.1. BLE (1Mbps)

Tested By: 28471 TL
Date: 2023-04-21
Channel Frequency AV power
(MHz) (dBm)
Low 2402 12.26
Middle 2440 14.33
High 2480 12.5
9.5.2. BLE (2Mbps)
Tested By: 28471 TL
Date: 2023-04-28
Channel Frequency AV power
(MHz) (dBm)
Low 2402 8.61
Middle 2440 11.36
High 2480 8.49
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

9.6. 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.

RESULTS
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REPORT NO: 14629526-E2V3

FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

9.6.1. BLE (1Mbps)

Channel | Frequency PSD Limit Margin
(MH2z) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 2402 -2.435 8 -10.44

-8.33
-10.08

Middle
High

2440
2480

-0.332 8
-2.079 8

[ Voyaght Specimm iy - APIOZ2818.3071, =D [ Vopsoht Specinam Artyzes - APR22816, 200, e
T ; 610744 P 21, 2023 . : 1025 p
enter Freq 2.402000000 GHz #Avg Type: RMS ezl T35 6 Fraquency enter Freq 2.440000000 GHz | #Avg Type: RMS ™ sg|  Frequency
NFE P via e Trig: FreeRun AvalHold: 100100 et NFE— PHoWas == Trig: FreeRun AvgiHold: 1001100
IFGainLow  #Atten: 40 4B oerl® IFGainilow  #Atten: 40 4B
Auto Tune| Auto Tune|
Ref Offset 10.8 dB Ref Offset 10.8 dB
0B/ Ref 30.00 dBm 10deidy_ Ref 30.00 dBm
CenterFreq| Center Freq|
2.402000000 GHz, 2.440000000 GHz
StartFreq StartFreq|
s 2400500000 GHz| ¢ 2.438500000 Gzl
Stop Freq| Stop Freq
2.403500000 GHz| 2.441500000 GHz|
CF Step CF Step
300.000 kHz| 300.000 kHz|
Auto Man| lauto Man|
Freq Offset| Freq Offset
0Hz] 0 Hel
Scale Type Scale Type
Center 2.402000 GHz Span 3.000 MHz||-°9 Lin) Center 2.440000 GHz Span 3.000 MHz||-°9 Lin
HRes BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts),
sz [ wsa g
[ Voot Specinam Aralye - APRDIZR R, =
b« ; . a0t 2 [
enter Freq 2.480000000 GHz 3 el reauency
NFE P vide —s= Trig: FreeRun AvgiHold: 1001100 wef
IFGain:Low #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 108 dB
0dBidy Ref 30.00 dBm
Center Freg|
2.480000000 GHz
StartFreq|
Iy 2478500000 GHz]
Stop Freq
2.481500000 GHz|
CF Step
300.000 kHz|
Auto Man|
Freq Offset
0 Hel
Scale Type
Center 2.430000 GHz Span 3.000 MHz||-°9 Lin
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts),
: [
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

9.6.2. BLE (2Mbps)

Channel | Frequency PSD Limit Margin

(MH2z) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 2402 -6.778 8 -14.78

Middle 2440 -4.550 8 -12.55
High 2480 -6.547 8 -14.55

Agilent Spectrum Analyzer - AP2022.8.16,28471,Conducted A
SEnsEun AL AT I T
: Frequency Frequency
#Avg Type: RMS
= Trig: FreeRun AvalHold: 100(100 Center Freq 2.440000000 Gp':g — _J Trig Fres Run
IFGaimtow  MAtien: 50 4B IrGainow  RAtten: 50 4B =
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Ref Offset 10.8 dB Ref Offset 108 cB
[0 gbd_ Ref 40.00 dsm -6.778 dBm 1o e Ref 40.00 dBm -4.500 dBm|
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2.402000000 GHz el T T 2.440000000 GHz
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- 2.399000000 GHz . 2.437000000 GHz|
.
StopFreq & StopFreq
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1o 0.0 AL |
|
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Man, Man
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500 50
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#Avg Type: RMS Frequency
o Wids v~ Trig: Free Run AvglHold: 1001100
IFGainiow  WATIen: S0 4B g i
Auto Tune
et Ot 10568 Mkr1 2.479 940 GHZ
1ogeidn  Ref 40.00 dBm -8.574 dBm)
CenterFreq
2.480000000 GHz
StartFreq
1| 2477000000 GH2
é StopFreq
2483000000 GHz,
100
i/l CF Step
600.000 kHz,
Man
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OHz
500
ICenter 2.480000 GHz ‘Span 6.000 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 203.3 ms (1001 pts)
s [
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

9.7. 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.

RESULTS
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REPORT NO: 14629526-E2V3

FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

9.7.1. BLE (1Mbps)

m—
-wsp-mmmw APA22816. 2847, o | el nw»-m-nhw- Rt e
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DATE: 2023-06-20

REPORT NO: 14629526-E2V3
IC: 6921A-S5A312A

FCC ID: UXX-S5A312A

9.7.2. BLE (2Mbps)

Agilont Spoctrim Analyzer - APZ032.8. 16,8471, Conducted A
SENEEINT
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Ref Offset 108 dB. - Ref Offset 108 dB £
(4= Ref 40.00 dBm 9.367 dBm) 10 ¢2d__Ref 30.00 dBm -26.880 dBm)
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REPORT NO: 14629526-E2V3

FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at 3 m (dBuV/m) at 3 m
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

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 in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

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

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,

middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.
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FCC ID: UXX-S5A312A IC: 6921A-S5A312A

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.

2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KDB 414788 Open Field Site (OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.

NOTE: The limits in FCC 47 CFR, Part 15, Subpart C, paragraph 15.209(a), are identical to
those in RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of
magnetic field strength and converted to electric field strength levels (as reported in the table),
using the free space impedance of 377 Ohms. For example, the measurement at frequency X
kHz resulted in a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the
same margin, W dB, to the corresponding RSS-Gen Table 6 limit as it has 15.209(a) limit.
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

10.2. TRANSMITTER ABOVE 1 GHz
10.2.1. BLE (1Mbps)
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1 e Chamber B4-RDE-J 2823 Feb 24 2B:38: 11
E
Restricted Bandedge
~ Project Number: 14629526
15 Client: Cradlepoint
Config: EUT + Suppart Equipment
Mode: BLE_1Mbps_2482MHz
185 : Tested By: 2B47T TL
i
/
95 IR
.l 7’
L 85 |
@ |
, | \
z 75 \
S J
> I \
2 |
D 65 |
5. Avarage Limit CdBul¥m - n/ \ i )
B T YRR T T 7P ST WY AOT TR PO A .J.m.x.hW | oA Kokt anibiaa™
o y " - ¥ | \ A 1y
o ! 3 ‘m"/ \N....._ N
35
2:2.31-2.441 TM(-3dEJ/3M 126728 AUER Pur fvg(RMS) Bm=ec (Autol 8HEH TEETAUG 314 deg= H
Frequency [MHz)
[Farge thz) FE/E Ref/Rttn  Del g Mods Seeep Fts  Fups/fods Fosition Farge cHHi) REUAE Ref/Ain  Det fvg Mok Sueep Pt:  fapaMok  Fesition
72,441 NGB 12T TR - Baseclfuta) BBEE MM 314 degs 181 cn 1-2.41 IHC-SED /I 128 LER Par & it B¢ ari 14 degs H
Low CH BE — H.TST jv4323 1 Jun 2822 Rev 9.5 18 Jan 2823

Trace Markers

arker Frequency Vieter et 222741 ACF(B) -3 AmpICHTPad (G5) BCCF (@8] Corected Average Limit Vargin Peak it (@Buvim) PK Vargin Aamah gt Fotarity
2 Reading Reading (@BuVim) ©8) (@8) (Degs) (cm)
@Buv) @Buvim)
1 * 2390 55.38 Pk 32 -35.7 0 51.68 - - 74 22.32 314 181 H
2 *2379.619 57.38 Pk 32 -35.7 0 53.68 - - 74 -20.32 314 181 H
3 * 2390 44.32 RMS 32 -35.7 66 4128 54 1272 - - 314 181 H
4 *2337.251 45.36 RMS 319 -35.6 66 4232 54 -11.68 - - 314 181 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 2023-06-20
IC: 6921A-S5A312A

REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

VERTICAL RESULT

1 ,\%:Humb:f B4-RDE-J 2023 Feb 24 20:44 .88
Restricted Bandedge
15 Project Mumber: 14629526
> Client: Crodlepoint
Config: EUT + Suppart Equipment
Mode: BLE_1Mbps_2482MHz
185 : Tested By: 2B47T TL
95
< 2 T .
[
Pe it cB ml
2 75
S
=}
3
@
2 65)
Average Limit C(dBulim 2 )
55 4 " .
e PO O e AT AR R STV W ST
45 4 g
‘ = &
35
2:2.31-2.441 TM(-3dB2/3M 126726 AVER Pur Avg(RMS) Bmsec(Auto) BEEHE TH8TAUG 25 degs U
Frequency (MHz2
[Ronge CHriz) FEUAE Fef/fttn Dot fvg Mode ) Fts  foups/Mode  Fosition Forge (i) REUAEY Ref/Alin  Det Avg Modk Suesp Fts  fSepsfMode Fosition
Low CH BE - U.TST jv4323 1 Jun 2822 Rev 8.5 18 Jan 2823
arker Frequency Vieter Dot 222741 ACF(@B) - amH AmpIChPad (G6) DCCF (@8) Corrected Average Limit Viargin eak it (@Buvim) PR Vargin Azimuh Feight Potarity
() Reading Reading ©@8) ©8) (Degs) (em)
©@BuY) @Buvim)
1 2390 54.88 Pk 32 35.7 0 5118 74 2282 25 117 vV
2 *2347.241 57.81 Pk 319 35.7 0 54.01 - B 74 -19.99 25 117 V.
3 2390 4441 RMS 32 35.7 66 4137 54 1263 - - 25 117 Vv
4 * 2359.688 4524 RMS 319 -35.6 .66 422 54 118 25 117 vV

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 32 of 62

UL VERIFICATION SERVICES

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



REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| o Chamber B4-RDE-J 2823 Feb 23 Ba: 1711
25 T T
Restricted Bandedge
15 Project Number: 14628526
5 Client: Cradlepoint
Comfig: EUT + Support Equipment.
- .’7\ Mode: BLE 1Mbps_2488MHz
17 ] OSSR NSO SOOI e R Tested By: 28471 TL
{ I
as ot
3 | -
9 g5 i
© |
= 75 i
3
3 J
@
T 65 ‘
(. ST DWW / e YY" A7) P PORY WY R Y T PO)
- 3 4
I I
45|} /
i
35
2:2.441-2 563 TM(-3dB2/3M 126724 AUER Pwr Avg(RMS) Bmsec (Autod =151z TEEATAUG 95 deg=s H
Frequency (MHzJ
[Rerge O] RV Ref/fitn  Del fwg Mode Sueep Pts  faps/Mode Fosition Forge iz REUAEU Ref/fttn Dt fug Mode Sueep Fts  #omsfode  Fosition
T2 INCIEVM 1 FEK - Busec(uta) EOBE MO %5 dage 24 cu K 12561 MCIEVM 12020 WER Far Awg(RMS]  Basecteuts)  GBED  IBATAL 5 dege
High CH BE - H.TST jv4323 1 Jun 2822 Rev 9.5 18 Jon 2023
Viarker Frequency eter et 732741 ACF@8) - 3mA AmpICoiPad (06 CCF (@8 Corrected Average Limit (@BuVIm) Vargin Feak Limit @BaVim) R Vargin Azt Tergnt Forariy
M) Reading Reading @8) @e) (Degs) )
(dBuv) (dBuV/m)
1 + 24835 66.88 Pk 322 354 0 63.68 , , 74 1032 95 244 H
2 2483507 66.72 Pk 322 354 0 63.52 , , 74 ~10.48 95 244 H
3 24835 53.69 RMS 322 354 66 5115 54 2.85 - - 95 244 H
7 2483523 54.15 RMS 322 354 66 51.61 54 239 - - 95 244 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

VERTICAL RESULT

Wﬂ%chumtcr B4-RDE-.J 2823 Feb 23 BB:29:81
E
Restricted Bandedge
- Project Number: 14620526
15 Client: Cradlepoint
Config: EUT + Suppart Equipment
Mode: BLE_1Mbps_248BMHz
185 h : Tested By: 2B47T TL
95|
g 85
=
2 75 5 Peak mit dBubl)/ml
E i
3 ]
a | |
T 65 . s
= f
A
M

- y 1 Magrage Limit (HELU/m)

\ i AP 3 - 7 = =
i i e A T o A s s il b AN
45 i
35
2:2.441-2 563 TM(-3dEJ/3M 126728 AUER Pur fvg(RMS) Bm=ec (Autol 8HEH TEETAUG 224 degs U
Frequency (MHz2
[Forge CHiz) REWAEW Fef/Attn  Det  fAvg Mode Sweep Fts Hups/Mode Fosition Forge (Hz) WA Ref/fttn  Det Avg Mode Jueep Pt SwpsMode  Position
High CH BE - U T5T jv4323 1| Jun 2622 Rev 9.5 18 Jon 2823
Tt Frequy T T T RGHE TP ) g o | e T @ | VA PR T @ T R v TR BT
(MHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 2483.5 65.59 Pk 32.2 -35.4 0 62.39 - - 74 -11.61 224 397 v
2 *2483.523 66.11 Pk 32.2 -35.4 0 62.91 - - 74 -11.09 224 397 \
3 *2483.5 53.8 RMS 32.2 -35.4 .66 51.26 54 -2.74 - - 224 397 v
4 *2483.553 53.99 RMS 32.2 -35.4 .66 51.45 54 -2.55 - - 224 397 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

128

Chomber B84-RDE-J

2823

F

eb 22 28:42:25

Rodicted Emizsions 3-Meters

14629526

Project Number:

1y Client: Cradlepoint
Config: EUT + Suppart Equipment
Mode: BLE_1Mbps_2482MH=z
] OO OSSPSR SO Tested By: 28477 TL
el
-
T &g
= Peal t CdBu
= 78
~
=
a !
o (=15 (e

Avg Limit (dBuU/m)

e
ot
Freguency (MHz)
[Ronge [HHz) RELAUEL Ref/fttn Dot fug Mode Sweap Pta FoupsMode  Position Rorge (Hiz) RBU/VEY Ref/fdtn Dot Fvg Made Suesp Pts 5wpaMode  Poaition
123 N3N0 121/ FEK - (Tesoctfuto) GOAE MO 8-368dny NC-3B)/Ik 9902 FERK - Snsec futo) 19008 WAlH - Soidugs H
FCC Part!15C 2.4GHz RSE TST jv4323 S Moy 2822 Rev 9.5 18 Jon 2823
,‘,j@'fhamber B4-RDE-J 2823 Feb 22 28:42:25
=
Rodicted Emizsions 3-Meters
Project Number: 14629526
118 Client: Cradlepoint
Config: EUT + Support Equipment
Mode: BLE_1Mbps_2482MH=z
L O S OO SO SO Tested By 28477 TL
el
~
T 8B
= FPeak L t (dBu
2 78
£
= 4
@
g ee t 3
Avg Limit (dBul/m)
5] OSSOSO OSSO UOSO OSSOSO SOOI OOOOSOOS USSR O
=]
=}
46
el
Frequency (MHz)
— REW/UE Raf/fitn Dol fog Fods Gnoop P fup/fode Fosition Farge () FEE Raf/fltn Dot fug Mook Sunep Pta  FompafMods Poaition
FCC Parti5C 2 4GHz RSE.TST jvd4323 5 Moy 2822 Rev 8.5 18 Jon 2623

VERTICAL
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

RADIATED EMISSIONS

Marker Frequency Meter Det 222741 Amp/CbIFitr DCCF (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading ACF(dB) - (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 3mH (dBuV/m)

1 *4804.404 66.67 PK2 34 -44.5 0 56.17 - - 74 -17.83 21 143 H
*4803.798 62.53 MAv1 34 -44.5 .66 52.69 54 -1.31 - 21 143 H

2 7206.634 60.23 PK2 35.8 -40.4 0 55.63 - 139 161 H
7206.523 54.62 MAv1 35.8 -40.4 .66 50.68 139 161 H

3 9596.131 48.46 PK2 36.7 -36 0 49.16 341 371 H
9595.031 36.51 MAv1 36.7 -36 .66 37.87 - - 341 371 H

4 *4804.409 67.4 PK2 34 -44.5 0 56.9 - - 74 -17.1 156 117 \4
*4803.582 63.37 MAv1 34 -44.5 .66 53.53 54 -47 - - 156 117 \

5 7205.955 60.94 PK2 35.8 -40.4 0 56.34 - - 123 217 \
7205.252 55.59 MAv1 35.8 -40.3 .66 51.75 - - 123 217 \4

6 *12003.114 51.47 PK2 38.7 -38 0 52.17 - - 74 -21.83 303 174 \%
*12010.548 40 MAv1 38.7 -38 .66 41.36 54 -12.64 - - 303 174 \

* - 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: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

MID CHANNEL RESULTS

,‘Bafhamher B4-RDE-J 2823 Feb 23 | 7:08: 34
: : Rodicted Emizsions 3-Meters
Project Number: 14629526
118 Client: Cradlepoint
Config: EUT + Support Equipment
f Mode: BLE_1Mbps_244BMHz=

1ao ; freerrneeseess Tested By: 28471 TL

el
~
s 8B
= Peok Limit C(dBu
2 78
~
=
&
o 6B

Bvg Limit (dBuU/m)
o I g
Www 1
ABW"‘M " i
N M pi i
36
Freguency (MHz)
™ R E R e G W e EE™ W BT R S e ST SR

FCC Part!SC 2.4GHz RSE.TST jv4323 5 Moy 2822 Rev 9.5 18 Jon 2023

HORIZONTAL

1 Eechumher B4-RDE-.J 2823 Feb 23 17:88: 34
i Radioted Emissions 3-Meters
i Praject Number: 14629525
1B B Client: Cradlepoint
Canfig: EUT + Suppart Equipment
Mode: BLE_1Mbps_244BMH=
e : F Tested By: 28471 TL
el
2 6o
= Peok Limit C(dBul
2 78
3
&
o 6B
fvg Limit C(dBuU/m)
=1 g
4
o
40 . i . : £
: : s i
36
Freguency (MHz)
[Ronge [Mez) REL/UBL Ref/fttn Dot fug Mode Sweap Pts FoupsMode  Position Rorge (Hiz) RBU/UBY Ref/fdtn Dot Fvg Mace Suesp 23 5wpaMode  Poaition
FCC Part!1E8C 2.4GHz RSE.TST jv4323 § Moy 2822 Rev 9.5 18 Jon 2823
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20

IC: 6921A-S5A312A

RADIATED EMISSIONS

Marker Frequency Meter Det 222741 Amp/CbIFitr DCCF (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading ACF(dB) - (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 3mH (dBuV/m)
1 *4879.3 59.95 PK2 34 -43.7 0 50.25 - - 74 -23.75 133 139 H
*4879.78 52.89 MAv1 34 -43.7 .66 43.85 54 -10.15 - - 133 139 H
2 *7318.961 56.92 PK2 35.8 -40.4 0 52.32 - - 74 -21.68 146 346 H
*7320.392 50.15 MAv1 35.8 -40.4 .66 46.21 54 -7.79 - - 146 346 H
3 9763.646 47.76 PK2 36.8 -36 0 48.56 - - 189 361 H
9762.219 36.72 MAv1 36.8 -36 .66 38.18 - - 189 361 H
4 *4879.449 62.63 PK2 34 -43.7 0 52.93 - - 74 -21.07 79 392 \4
*4879.84 57.4 MAv1 34 -43.7 .66 48.36 54 -5.64 - - 79 392 \
5 *7319.187 60.78 PK2 35.8 -40.4 0 56.18 - - 74 -17.82 149 227 \
*7320.503 55.58 MAv1 35.8 -40.4 .66 51.64 54 -2.36 - 149 227 \4
6 9758.06 48.09 PK2 36.8 -36.1 0 48.79 - 239 216 \%
9744.726 36.67 MAv1 36.8 -35.9 .66 38.23 239 216 \

* - 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: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

HIGH CHANNEL RESULTS

Chomber B4-RDE-J 2823

Feb 22 23:23:37

126
Rodiated Emissions 3-Meters

e ? Praject Number: 14629526

Client: Cradlepoint
Config: EUT + Support Equipment
Mode: BLE_1Mops_248BMH=z
ree : f : Tested By: 28471 TL
LG
-
£ 8g
= Peok Limit C(dBu
e 78
£
>
@
° 66
Avg Limit (dBul/m)
56

JEWM T

38

Frequency (MHz3

[Rorge () FEUAEY Ref/fittn Dot fivg Mode Sweop Pta  fiups/Mode Fosition
173 INC-3BY /3B 13/ FEK - ATwsactiubo) EOOR  MATH B-36Bday 1HC-38) /368

Range (Hiz» REU/UE Raf/fttn Dot fvg Mode Susep Pts
1318 9972 PERK - Slrsec(huto) 18000 HAIH

upsfMode  Fosition
-360degs H

FCC Parti5C 2 4GHz RSE.TST jvd4323 5 Moy 2822 Rev 8.5 18 Jon 2623

HORIZONTAL

| opChomber B4-ROE-) 2023 Feb 22 23:23:37
i Rodioted Emissions 3-Meters
i Praject Number: 14629525
e H Client: Cradlepoint
Config: EUT + Suppart Equipment
Mode: BLE_1Mops_248BMH=z

148 : e Tested By: 28471 TL

=15)
% 8B
= Peak Limit (dBul
2 70
3
&
o 60

Avg Limit (dBuU/m)

50 4 2

4P B LA

30

Freguency (MHz)
RW\Q' [Hz) REL/UBL Ref/fttn  Det huﬁﬂmh Sweap Pts FoupsMode  Position Emg- (HHz) RBU/UBY Ref/ftin  Det n..anm. E-up Pts 5wpsMode  Position
FCC PartiBC 2.4GHz RSE.TST jv4323 § Moy 2822 Rev 9.5 18 Jon 2023
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20

IC: 6921A-S5A312A

RADIATED EMISSIONS

Marker Frequency Meter Det 222741 Amp/CbIFitr DCCF (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading ACF(dB) - (dB) Reading (dBuV/m) (dB) (dBuV/im) (dB) (Degs) (cm)
(dBuv) 3mH (dBuv/m)

1 *4960.309 61.02 PK2 34.1 -44.3 0 50.82 - - 74 -23.18 145 283 H
*4959.9 54.89 MAvV1 34.1 -44.3 .66 45.35 54 -8.65 - - 145 283 H

2 *7440.474 55.36 PK2 35.8 -40.1 0 51.06 - - 74 -22.94 131 395 H
*7439.105 48.23 MAvV1 35.8 -40 .66 44.69 54 -9.31 - - 131 395 H

3 9920.218 47.22 PK2 37 -33.9 0 50.32 - - 42 195 H
9919.053 35.43 MAv1 37 -34 .66 39.09 - - 42 195 H

4 *4960.52 61.65 PK2 34.1 -44.3 0 51.45 - - 74 -22.55 130 387 \4
*4959.953 56.16 MAvV1 34.1 -44.3 .66 46.62 54 -7.38 - - 130 387 \

5 *7439.212 59.23 PK2 35.8 -40 0 55.03 - - 74 -18.97 140 294 \
*7439.345 53.71 MAvV1 35.8 -40 .66 50.17 54 -3.83 - 140 294 \4

6 9914.669 47.11 PK2 37 -34 0 50.11 - 166 307 \%
9902.396 35.56 MAv1 37 -34.5 .66 38.72 166 307 \

* - 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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DATE: 2023-06-20

REPORT NO: 14629526-E2V3
IC: 6921A-S5A312A

FCC ID: UXX-S5A312A

10.2.2. BLE (2Mbps)

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

Chamber B89-RDE-J 2823 Feb 23 23:32:14

125
Restricted Bandedge
~ Project Number! 14629526
15 Client: Cradlepoint
Config: EUT + Suppart Equipment
. Mode: BLE_2Mbps_2482MHz
185 : Tested By: 2B471 F,
i
s : i
I ‘\

i
HA
)

65 ! ! .
55l.Avercas limit (dbulim 2 ./' ............ R B
i ; RTINS AP RPIIPTR TR TOIEwT] P | ekt bt

o “““v"ﬂi.‘ btk bi ke il Lial
: 4 3 ‘a/ \L\%‘_ ————— R — o

2]
@D
%))
=

dBull/m)
~
(n

e

45 i o
35)
2:2.31-2.441 TM(-3dB7/3M 126726 AVER Pur Avg(RMS) Bmsec(Auto) BEEHE TH8TAUG 21 degs H
Frequency [MHz)
[Ronge CHrez) FEUAE Fef/fttn Dot fvg Mode ) Fts  fups/Mode Fosition Forge (Hiz) REUAEY Ref/Alin  Det Avg Modk Suesp Pt fSepsfMode Fosition
72,441 G-I/ 12878 P - Baseclfuta)  OBE XK 21 degs 118 cn 1-2.441 INC-3E)/IM 13628 AR Par AugRR uta)  GHGE ara 1 degs
Low CH BE — H.TST jv4323 1 Jun 2822 Rev 9.5 18 Jan 2823
Warker Frequency Wieter Dot 222741 ACF(@B) - 3mH AmpICHIPad (45) BCCF (@8) Corrected Average Limit Wargin Peak Limit (@Buv/m) PK Margin Azt Feight Folartty
(M) Reading Reading (@BuVim) ©@8) (@®) (Degs) (cm)
@Buv) (@Buvim)
1 * 2390 54.88 Pk 32 -35.7 0 51.18 - - 74 -22.82 21 110 H
2 *2371.463 57.59 Pk 31.9 -35.6 0 53.89 - - 74 -20.11 21 110 H
3 * 2390 44.65 RMS 32 -35.7 2.39 43.34 54 -10.66 - 21 110 H
4 *2382.223 45.28 RMS 32 -35.7 2.39 43.97 54 -10.03 21 110 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

VERTICAL RESULT

1,\Iﬁ\fhumtcf B4-RDE-.J 2023 Feb 23 23:43:34
E
Restricted Bandedge
s Project Number: 14620526
> Client: Crodlepoint
Config: EUT + Suppart Equipment
Mode: BLE_ZMbps_24A2MHz
185 : Tested By: 2B47T TL
95
< 2 T s AL
[
Pe t | ml
T 75
S
=}
3
@
2 65)
Average Limit C(dBulim = [ \
55 . : £ \ ; ; ;
v Ml VO RTE T TIPAPRYIFR TP =0 N Mwm»mmww
45 4 3 . ; :
D e
35
2:2.31-2.441 TM(-3dBJ/3M 126728 AUER Pur fvg(RMS) Bm=ec(Autal fE]e[=le] TEETAUG 163 deg= U
Frequency (MHz2
[Ronge CHriz) FEUAE Fef/fttn Dot fvg Mode ) Fts  foups/Mode  Fosition Forge (i) REUAEY Ref/Alin  Det Avg Modk Suesp Fts  fSapsfMode Fosition
Low CH BE - U.TST jv4323 1 Jun 2822 Rev 8.5 18 Jan 2823
arker Frequency Vieter Dot 222741 ACF(@B) - amH AmpIChPad (G6) DCCF (@8) Corrected Average Limit Viargin eak it (@Buvim) PR Vargin Azimuh Feight Potarity
() Reading Reading ©@8) ©8) (Degs) (em)
(dBuv) (dBuV/m)
1 2390 55.61 Pk 32 35.7 0 5191 - - 74 22.09 163 293 vV
2 *2386.743 57.32 Pk 32 -35.6 0 53.72 - B 74 2028 163 293 V.
3 2390 4429 RMS 32 35.7 2.39 42.98 54 11.02 - - 163 293 Vv
4 237143 2517 RMS 319 356 2.39 4386 54 -10.14 - - 163 293 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| o5 Chamber B4-RDE-J
25

26823

Mar 15 17:56:86

115}

Restricted Bandedge

Froject Number: 14629526

Client: Credlepaint
Config: EUT + Support Equipment
- Mode: BLE_2Mbps_248BMHz
1 85} Tested By: 28471 TL
95—
5 BS
@
o T Soheermameseeseemeessen b it
‘1
@ -
I BS
mit (dBull/m
55 i
“(..J i otathiih oAl F T AW WY TRy E R T PR TPRTTRTITRRTIN] YT Yo S
Y Wy
45
35
2:2.441-2.563 TMC-3cB2/3M 126/26 AUER Puwr Avg(RMS) Bm=ec (Autol 8008 1EdTAUG 323 degs 249 cm H
Frequency (MHz)
Renge (MHz) REM/VEU Ref/fttn  Det fvg Hode Sueep Pts ps/Mode  Position Renge (MHz] REN/LVBU Ref/ftin  Det fivg Mode Sueep Pts 15ups/Mode  Pesition
1:2.441-2 561 THC-3B) /K 126/28 FEK - Bmsec(futo)  BAEE MAH 323 degs 249 cu H 24412 HC-346)/ M 26/ 28 HUER Pur Fvg (R sec(Aut BaaE degs 24
High CH BE - H.TST [v4323 1 Jun 2822 Rev 9.5 I8 Jan 2023
Marker Frequency Meter Det 222741 ACF(dB) - 3mH Amp/Cbl/Pad (dB) DCCF (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
) Reading Reading ©@8) @8) (©egs) em)
@euv) (@Buvim)
1 *2483.5 67.42 Pk 322 -35.4 0 64.22 74 -9.78 323 249 H
2 2483507 68.26 PK 322 354 0 65.06 - - 74 8.4 323 249 H
3 24835 52.8 RMS 322 354 239 51.99 54 201 - - 323 249 H
2 2483523 53.28 RMS 322 354 239 52.47 54 153 323 249 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14629526-E2V3

FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

VERTICAL RESULT

1 ,\%C)"\cmocr’ B4-RDE-.J 2823 Mar 15 18:24 B8
E
Restricted Bondedge
"s Project Number: 146209526
Client: Cradlepoint
Config: EUT + Support Equipment
- Mode: "BLE_2Mbps_2488MHz
14 Tested By: 28471 TL
95
g 85
(s3]
- - Fe Limit |38}
2 T B eveeemmnneeeeeemmmmessassieneneessseeeeeresseesneseesesmmmnenns e feeeeenee s et = WL RGBT B b
S
2 \
£ &5 i
g
e . dB
grage Limit (dBulUs/m
55 Mgrbo ‘
- oA T = P ~ I m TS
45|
35
2:2.447-2 5&3 TH{-3dB2/3M /28 AUER Pur Avg(RMS) 8m=ec (Auta) 8808 TEaTAUG 336 degs 345 cm U
Frequency (MHz)
[Rorge (Hiz) REL/VEW Ref/fttn  Det  fvg Mode Pts H5ups/Mode  Position Renge (MHz] REW/VEU Ref/ftin  Det fvg Mode Sueep Pts #5ups/Mode  Position
High CH BE - U.TST jv4323 1 Jun 2822 Rev 9.5 18 Jan 2823
Varker Frequency Tierer Ber 72274 ACFAE) 3 AmpICoiFad (@8 BCCF @8] Corected | Average i @8uvim) | Wargin Feak Lt (@Bavim) R Vargm Azt Feaht Forarty
(MHz) Reading Reading (dB) (dB) (Degs) (cm).
(dBuv) (dBuVv/m)
T 24835 65.74 Pk 322 354 0 62.54 74 11.46 336 345 Vv
2 *2483.553 66.77 Pk 322 354 0 63.57 - - 74 -10.43 336 345 Vv
3 24835 52.36 RMS 322 354 239 5155 54 245 , — 336 345 v
2 * 2483523 529 RMS 322 354 2.39 52.09 54 191 336 345 v

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

RMS - RMS detection
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

Wﬂ@Chamber B4-RDE-J 2023 Feb 23 22:32:33
= T
H Rodicted Emizsions 3-Meters
Project Number: 14629526
118 H Client: Cradlepoint
Config: EUT + Support Equipment
Mode: BLE_2Mbps_24d2HH=
1aa L — Tested By: 28471 TL
Bl
~
T &g
= Peok Limit C(dBul
2 78
=
=
S
2 &p
fvg Limit CdBuU/m)
50 L :
o )
G | it i
PRI " Faines
hortmably gt Hid
38
Freguency (MHz)
T T T R e N K Y D N - i
FCC Part!15C 2.4GHz RSE TST jv4323 S Moy 2822 Rev 9.5 18 Jon 2823
1 ,,@Chumber B4-RDE-J 2823 Feb 23 22:32:33
2
Rodiated Emissions 3-Meters
Project Number: 14629526
e Client: Cradlepoint
Config: EUT + Suppart Equipment
Made: BLE_2Mbps_2482MH=
148 . : - Tested By: 28471 TL
L
N
S =0
= Peok Limit C(dBul
2 78
=
=
S
2 &p
fvg Limit CdBuU/m)
58 El 5
=]
| st s sl
38
Freguency (MHz)
[Ronge [Mez) RELAUEL Ref/fttn Dot fug Mode Sweap Pta FoupsMode  Position Rorge (Hiz) RBU/VEY Ref/fdtn Dot Fvg Mace Suesp Pts 5wpaMode  Poaition
FCC Part!1E8C 2.4GHz RSE.TST jv4323 § Moy 2822 Rev 9.5 18 Jon 2823
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

RADIATED EMISSIONS

Marker Frequency Meter Det 222741 Amp/CbIFitr DCCF (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MH2) Reading ACF(dB) - (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 3mH (dBuV/m)

1 *4802.907 65.66 PK2 34 -44.5 0 55.16 - - 74 -18.84 139 141 H
*4803.095 57.97 MAv1 34 -44.5 2.39 49.86 54 -4.14 - 139 141 H

2 7207.377 58.04 PK2 35.8 -40.4 0 53.44 - 152 128 H
7207.175 49.37 MAv1 35.8 -40.4 2.39 47.16 152 128 H

3 9625.271 48.48 PK2 36.7 -35.6 0 49.58 360 386 H
9626.989 36.41 MAv1 36.7 -35.5 2.39 40 - - 360 386 H

4 * 4803 67.09 PK2 34 -44.5 0 56.59 - - 74 -17.41 159 105 \4
*4803.153 60.12 MAv1 34 -44.5 2.39 52.01 54 -1.99 - - 159 105 \

5 7207.252 60.19 PK2 35.8 -40.4 0 55.59 - - 250 195 \
7204.605 52.29 MAv1 35.8 -40.3 2.39 50.18 - - 250 195 \4

6 *11991.89 51.9 PK2 38.7 -38 0 52.6 - - 74 -21.4 232 206 \%
*11986.47 40.25 MAv1 38.7 -38.1 2.39 43.24 54 -10.76 - - 232 206 \

* - 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: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

MID CHANNEL RESULTS

Feb 23 21:e8:.12

i Rodicted Emizsions 3-Meters
e i Praject Number: 14629526

Chamber B4-RDE-J 2823

Client: Cradlepoint
Config: EUT + Suppart Eguipment
i Made: "BLE_2Mbps_244BMH=
1ao ; freerrneeseess Tested By: 28471 TL
el
~
s 8B
= Peak Limit CdBul
2 78
<
=
&
o 60
Avg Limit (dBuU/m)
5B ?
- i 2
1 q

[TRPSU T X Epp il
36 :
Freguency (MHz)
[Ronge [HHz) RELAUEL Ref/fttn Dot fug Mode Sweap Pta Foupsfode  Posi n Rorge (Hiz) RBU/VEY Ref/fdtn Dot Fvg Made Suesp Pts 5wpaMode  Poaition
=3 N3N0 121/ FEK - ATusac(huto) GOA0 WK §-36 INC-3E/ 6k 9972 FERK - Snsec(futo) 19600 RAIH -3idegs H

FCC Part!SC 2.4GHz RSE.TST jv4323 5 Moy 2822 Rev 9.5 18 Jon 2023

HORIZONTAL

| opChomber B4-ROE-) 2023 Feb 23 21:98:12
i Rodioted Emissions 3-Meters
Praject Number: 14629525
1B B Client: Cradlepoint
Config: EUT + Support Equipment
Mode: BLE_2Mops_244BMHz

148 : e Tested By: 28471 TL

=15)
% 8B
= Peak Limit (dBul
2 70
3
@
o &1a]

Avg Limit (dBuU/m)
=15 &
@
4
4P 9 & T NT L oo M
30
Freguency (MHz)
Rw\sl [Hz) REL/UBL Ref/fttn  Det D-Aﬁﬂndn Sweap Pts FoupsMode  Position Emgn (HHz) RBU/UBY Ref/ftin  Det ﬂuaﬂmh E-up Pts 5wpsMode  Position
FCC PartiBC 2.4GHz RSE.TST jv4323 § Moy 2822 Rev 9.5 18 Jon 2023
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

RADIATED EMISSIONS

Marker Frequency Meter Det 222741 AmpIChI/FItr DCCF (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading ACF(dB) - (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 3mH (dBuV/m)

1 *4878.791 59.14 PK2 34 -43.7 0 49.44 - - 74 -24.56 135 159 H
*4879.135 49.61 MAv1 34 -43.7 2.39 42.3 54 -11.7 - - 135 159 H

2 * 7318.556 58.46 PK2 35.8 -40.4 0 53.86 - - 74 -20.14 158 373 H
* 7318.499 50.24 MAvV1 35.8 -40.4 2.39 48.03 54 -5.97 - 158 373 H

3 9615.613 47.87 PK2 36.7 -35.6 0 48.97 - - 136 179 H
9630.31 36.45 MAvV1 36.7 -35.2 2.39 40.34 - - 136 179 H

4 *4879.177 61.4 PK2 34 -43.7 0 51.7 - - 74 -22.3 76 390 \
*4880.711 52.83 MAv1 34 -43.7 2.39 45.52 54 -8.48 - - 76 390 \

5 * 7318.436 60.87 PK2 35.8 -40.4 0 56.27 - - 74 -17.73 153 245 \
*7321.196 53.29 MAvV1 35.8 -40.4 2.39 51.08 54 -2.92 - - 153 245 \

6 9624.69 48.3 PK2 36.7 -35.6 0 49.4 - - 289 199 \
9637.404 36.33 MAvV1 36.7 -35.5 2.39 39.92 289 199 \

* - 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: 14629526-E2V3

FCC ID:

UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

HIGH CHANNEL RESULTS

Chember B4-RDE-J

2823 Mar 4 Bl 16:25

128

e

L

86

| BB/

CdBull/m)

68

40

12a -

78

55

3}

Radiated Emizsions 3-Meters

Project Number: 14629526

Client: Crodlepoint
Config: EUT + Support Equipment
Mode: BLE_2Maps_2488MH=

Tested By: 28471 TL

fAvg Limit (dBuU/m)

1 2
3 i
OO T YR P . (—" e
Adaade o Ll L)
Frequency (MHz)
Renge (1) REWEU Ref/ftln Dot vy Hode Sueep Fla  foupafode Fosition o OFz] RB4/LE Ref/ftin Dot flvg Fode S Pta  Towpaitode FPosition

FCC Part|5C 2 4GHz RSE.TST jv4323 5 Moy 2822 Rev 9.5 18 Jan 2823

HORIZONTAL

Chomber @4-RDE-.J

2823 Mar 4 BA:16:25

1za

e

L

86

18dB/

(dBul/m)

60

46

12a -

76|

5@

36

Radiated
Project Number: 14629526

Emissions 3-Meters

Client: Crodlepoint
Config: EUT + Support Equipment
Mode: BLE_2Maps_2488MH=

........................ Tested By 28471 TL
eck Limit Bul/n
Avg Limit (dBul/m)
3 &
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, g . Qi e
Freguency (MHz)
Pts H5upsMods  Fosition Renge (MHz) REW/LBU Ref/itin Dot fug Mode Susep Pis H5upa/Mock  Position

Rerge () REW/UBU Ref/Ritn Dot fivg Mode Suep

FCC PartiSC 2.4GHz RSE.TST jv4323 5 Moy 2622 Rev 9.5 18 Joun 2823

VERTICAL
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

RADIATED EMISSIONS

Marker Frequency Meter Det 222741 Amp/CbIFitr DCCF (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MH2) Reading ACF(dB) - (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 3mH (dBuV/m)

1 *4958.98 55.68 PK2 34.1 -44.2 0 45.58 - - 74 -28.42 252 146 H
*4959.46 45.03 MAv1 34.1 -44.2 2.39 37.32 54 -16.68 - - 252 146 H

2 * 7438.55 53.9 PK2 35.8 -40 0 49.7 - - 74 -24.3 251 191 H
*7441.134 43.78 MAv1 35.8 -40.2 2.39 41.77 54 -12.23 - - 251 191 H

3 9927.687 46.3 PK2 37 -34.1 0 49.2 - - 163 395 H
9925.293 35.23 MAv1 37 -33.8 2.39 40.82 - - 163 395 H

4 *4958.717 60.27 PK2 34.1 -44.2 0 50.17 - - 74 -23.83 64 279 \4
*4960.437 51.15 MAv1 34.1 -44.3 2.39 43.34 54 -10.66 - - 64 279 \

5 *7438.512 54.59 PK2 35.8 -40 0 50.39 - - 74 -23.61 251 230 \
*7438.628 44.86 MAv1 35.8 -40 2.39 43.05 54 -10.95 - 251 230 \4

6 9911.104 46.74 PK2 37 -33.8 0 49.94 - 160 137 \%
9904.511 35.53 MAv1 37 -34.3 2.39 40.62 160 137 \

* - 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: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

10.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| opChember 84-RDE-J 2023 Feb 25 ©1:88:59
E

RF Emis=ions

Pra j Number: 14562552
1@ aject Numbe 629526

Client! Crodlepaint
Config: EUT + Support Equipment
Made: BLE lorst Cose
BBl Peak it TABLU7 : Tested By: 28471 TL

5Bh__"_“~——__

CdBullalts)  28dB/

paB1 T " B ' ' 1@ 30

Freguency (MHz)
[Rerge o) RElAE Ref/htin Dol fg Mods Snep Pta  Fups/Mode Fosition Rarge () AR Ref/flin Dot fug Mode Sucep. Pts  fomaMode Fosition
-, 15 396C-380/1k 9774 K - drec G M ey ; g
25 15-.43 18C-38)/38 972 FEK finec 208 MK B-36degs 7:1-1.785 k(X3 9172 FEFC faec 1680 WAk &-dege
[3:.48-1 IiC-380/3h 912 FER daec [ B-36deg> :1. 76530 ke /3 G172 FER fore 2T MK 8- idegs

FCC 15.209 Below 3BMH=z TST jv4323 25 Oct 2022 Rev 9.5 18 Jon 20823

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin ‘Avg Limit Margin QP Limit Margin Peak Margin "Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuV/m) (dB) (dBuV/m) (dB) Limit (dB) (dBuV/m) (dB) (Degs)
(dBuv) E(ACF) 300m (dBuvolts) (dBuV/m) (dBuV/m)
1 -0219 30.45 Pk 58.6 32 80 22.95 ) 83.74 20.79 63.74 - - - - 0-360
2 2432 20.93 Pk 56 -32.3 -80 -35.37 - - - - 39.9 -75.27 19.9 -56.27 0-360
4 .0226 29.51 Pk 58.6 -32 -80 -23.89 60.49 -84.38 40.49 -64.38 - - - - 0-360
5 2389 20.86 Pk 56 323 -80 -35.44 - - - - - - 40.05 75.49 20.05 -55.49 0-360
3 7058 14.86 Pk 56.1 32.2 20 124 - - - - 30.64 -31.88 - - - - 0-360
6 7071 145 Pk 56.1 32.2 20 16 - - - - 30.62 32.22 - - - - 0-360
7 11779 19.64 Pk 258 32.2 20 6.76 - - - - 26.2 32,96 - - - - 0-360
8 238115 24.87 Pk 335 318 20 1343 - - - , 295 ~22.93 - , - , 0-360
9 11716 19 PK 259 322 20 73 , , , , 26.25 3355 , , , , 0-360
10 26.4022 30.93 PK 333 318 20 757 , - , B 295 37.07 , B , B 0-360

Pk - Peak detector
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

10.4. WORST CASE BELOW 1 GHz

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

95Chamber B4-RDE-J 2823 Feb 24 23:49:39
: : {|Radicted Emissions - 3 Meters
= Project Number: 14629526
8 Client: Cradlepoint
i |Config: EUT + Support Equipment
_ i |Mode: BLE Uaorst Case
e | Tested By: 28471 TL
E'l:
~
s 55 -
§ ’_
c 45 [ {2 S s R S = = e g )
<
>
3
I 3
5
36 168 18868
Freguency (MHz)
Rw\ap (Hz) REL/UBL Ref/fttn Dot fug Mode Sweap Pts FoupsMode  Position Engl [ RBU/UBY Ref/fdtn Dot Fvg Made Sueap Pts 5wpaMode  Poaition
1 -30-208 1B GE)/ M 9T/D FEK - BeaMi 408 MATH 8-J6Bdegs H 3:200- 1000 120K (EBN GTIE PR - Toes/:  GIED WK -3Bdeys H
FCC Part!5C 38-1B@EMH=z TST 38915 15 Jul 2B14 Rev 9.5 1B Jon 2823
95Chomber B4-RDE-.J 2823 Feb 24 £3:49:39
{|Redicted Emissions - 3 Meters
a5 | |Project Number: 14629526
“|Client: Cradlepoint
Config: EUT + Suppart Equipment
N Made: BLE Warst Case
75) : | Tested By: 28471 TL
65
-
T 55 -
9 ’_
2 A5aPk iR TR TEB U R
£
= 2
3
£ 5 il
2 3 ‘M‘ i
fhrar AN f'
LT L || 5
25| Wi : e B
M M
i)
s Y kL Y,
Uy vty
5 :
34 =[] 1888
Frequency (MHz)
Rarge 021 R Ref/tin Dol fivg Mode = Pta  Fupe/fode Position Range () RGBS Rai/fin et frg Mok Sueer Pta  topafoe FPosition

FCC Parti5C 30-1BABMHz TST 360915 15 Jul 2614 Rev 9.5 18 Jon 2823

VERTICAL
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

Below 1GHz Data

Trace Markers

Marker Frequency Meter Det 80706 ACF (dB) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 44.3262 42.04 Pk 16.6 -31.7 26.94 40 -13.06 0-360 298 H
2 103.374 41.28 Pk 17.3 -31.3 27.28 43.52 -16.24 0-360 198 H
4 43.6035 52.91 Pk 17.1 -31.7 38.31 40 -1.69 0-360 100 \
5 102.949 39.83 Pk 17.2 -31.2 25.83 43.52 -17.69 0-360 100 \
3 576.049 36.89 Pk 24.3 -29.6 31.59 46.02 -14.43 0-360 199 H
6 576.049 36.36 Pk 24.3 -29.6 31.06 46.02 -14.96 0-360 100 \4

Pk - Peak detector

Radiated Emissions

Frequency Meter Det 80706 ACF (dB) Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
43.6035 10.31 Qp 17.1 -31.7 -4.29 40 -44.29 116 100 H
44.562 10.42 Qp 16.5 -31.7 -4.78 40 -44.78 116 102 \
44.0898 10.25 Qp 16.8 -31.7 -4.65 40 -44.65 116 100 V

Qp - Quasi-Peak detector
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

10.5.

WORST CASE 18-26 GHz

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

26823

Mar 268

28:87:12

118

=Chamber B4-RDE-K

RF Emiz=ions 3 meter

Froject Number: 14629526

2 Client: Crodlepoint
Config: EUT + Support Equipment
Mode: BLE Worst Cose
e Tested by 28471 TL
U S ——
@ kL But
Peck Limit CdBul/m:
8 7Sk b
4 5
K
3 Average Limit oBul
% 55

25
1 8484 26568
Frequency (MHz)
e (Hiz) REW/UEU Ref/fttn  Det fvg Hode Sucep Fts  Hups/bde Fosition ffenge (iz) RB4/LEU Ref/étin Dt fvg Hode Susep Fts  ¥oups/fock  Fesition
| - 18B86-255688 THC-380/3H 18472 PERK - Jdusec(Auto) 19EE1  MAXH B-Fidegs H
18-26 5GHz Test 3-meter . TST jv4323 18 Moy 2622 Rev 9.5 18 Jon 2823
2823 Mor 20 2@8:87:12

1185

Chomber B4-RDE-K

RF Emiz=ions 3 meter
Froject Number: 14629526
2 Client: Crodlepoint
Config: EUT + Support Equipment
Mode: BLE Worst Cose
L Tested by: 28471 TL
B
~
a _ Peck Limit CdBul/m)
e e L S S
a4 B
o
=3
Bl o L 1 Bul
% 55
45
-
4 5
O dnpchiah \ L bt Abdd ke Ml
i PO . occododh Bt bbb AN e meemecarene s
25
1 8608 265680
Frequency (MHz)
Range Otz REWUEU Ref/itn Dt g Hode £ Pts  Fupsitade  Fosition Fange (Hz) REV/E Refibiin Det g Pode Suesp Fta  ¥Spsftode  Position
18-26 5GHz Test 3-meter TST jv4323 18 Moy 2822 Rev 9.5 1B Jon 2823

VERTICAL
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

18 — 26GHz Data

Marker Frequency eter Det 199650 ACF (dB) 234683 Amp/CbI (aB) Cables (d8) Corrected Peak Limit (aBuV/m) PK Margin ‘Average Limit aBuv/m Margin Azimuth Height Polarity
(MH2) Readint Reading (4B) (8) (Degs) (em)
(dBuv) (dBuvolts)
1 +19473.333 50.06 Pk 334 -62.8 185 39.16 74 -34.84 54 -14.84 0-360 199 H
2 21640.832 48.52 Pk 32.9 -62 19.4 38.82 74 -35.18 54 -15.18 0-360 101 H
3 24723.497 45.93 Pk 33.3 -62.2 20.7 37.73 74 -36.27 54 -16.27 0-360 199 H
4 *19197.555 50.05 Pk 33.4 -62.5 18.4 39.35 74 -34.65 54 -14.65 0-360 101 vV
5 * 22669.331 49.75 Pk 33.1 -62.5 19.9 40.25 74 -33.75 54 -13.75 0-360 200 vV
6 24129.914 48.81 Pk 33.3 -62.4 20.5 40.21 74 -33.79 54 -13.79 0-360 200 vV

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 14629526-E2V3 DATE: 2023-06-20
FCC ID: UXX-S5A312A IC: 6921A-S5A312A

11. 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 B to 56 56 to 46
0.5-5 Rl 46
5-30 ) 5

Decreases with the loganthm of the frequency.

RESULTS
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

AC Power Line Norm

LINE 1 RESULTS

I,\‘_AJL Fremont, CA CE Room 2823 Apr 28 19:10:58
26
Conducted RFI Ualtage
Froject: 14629526
186 Client Name: Cradlepoint
EUT Config: EUT + Support Equipment
Test Uolt/Freq: 12BU/BBHz
92 Test By: 28471 TL
780
5
o
il
- —
a PRV WRRURPRRNK. YRR SO SN S S SRR RN ——" SRR ——
a
2 3
B I
@ AJiE
8 gk TTUT S O 8 "
y et ATy
8
5]
5 i Bl 30
Frequency (MHz)
Renge (MHz) REW Ref/fttn  Det fvg Mode Sueep Pis Houps/Mode  Lokel Renge (MHz] REN Ref/ftin  Det fvg Mode Sueep Pts 15ups/Mode  Lebel
J15-38 k(-5 e Op/Co 18e/2. S 13,3k 1/RIT Phase LI
CC Part 15 CE Class B 15BkHz—38MHz LISN 175765.TST b=4419 14 Oct 2821 Rev 9.5 89 Jan 2823
Trace Markers
Range 1: Phase L1 .15 - 30MHz
Marker Frequency Meter Det C1&C3 cable PRE0186447 207996 10 dB Pad Corrected FCC Part 15 Margin FCC Part 15 Margin
(MHz) Reading path loss LISN L1 Limiter with Reading Class B Avg (dB) class B QP (dB)
(dBuv) short cabl dBuv
2 .1635 14.47 Ca 0 0 9.4 10 33.87 55.28 -21.41
4 .3908 10.27 Ca A 0 9.3 10 29.67 48.05 -18.38
6 1.5158 2.26 Ca A1 0 9.3 10 21.66 46 -24.34
8 3.129 6.16 Ca A1 0 9.3 10 25.56 46 -20.44
10 7.0035 8.89 Ca 2 0 9.3 10 28.39 50 -21.61
12 29.0648 -1.14 Ca .3 1 9.4 10 18.66 50 -31.34 - -
1 .1635 33.11 Qp 0 0 9.4 10 52.51 - 65.28 -12.77
3 .3908 22.24 Qp A 0 9.3 10 41.64 - 58.05 -16.41
5 1.5135 10.54 Qp A 0 9.3 10 29.94 - 56 -26.06
7 3.129 13.22 Qp 1 0 9.3 10 32.62 - 56 -23.38
9 6.9878 15.54 Qp 2 0 9.3 10 35.04 - 60 -24.96
11 29.0648 5.69 Qp .3 1 9.4 10 25.49 - 60 -34.51

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14629526-E2V3
FCC ID: UXX-S5A312A

DATE: 2023-06-20
IC: 6921A-S5A312A

LINE 2 RESULTS

W“IZ'IL Fremont, CA CE Room 20823 Apr 28 19:18:58
2
Conducted RFT Ualtage
Praject: 14629526
166 Clis=nt Noms: Cradlepoint
EUT Config: EUT + Support Equipment
i Test Uolt7Froq: 12BU/BBHz
92 Test By: 28471 TL
78
5
o
R
hi %_‘_“\ o
3 5@ e
2 15
4 : |
3 36p - 19 2z
2 = : ETD H
- ol P, 24 \ R
18 a A
¥ 9 s ol
- RIS
8
5]
5 Iz 3@
Frequency (MHz)
[Rorge CHiz) FEU Ref/Attn  Del fvg Hode Sueep Pts  #oupsifode  Lobel [Renge (#Hz] RE Ref/Btin  Det fg Mede Sueep Pis  toupsiMode  Lobel
CC Part 15 CE Class B 15BkHz-38MH= LISN 175765.TST b=4419 14 Oct 2821 Rev 9.5 B9 Jon 2823

Trace Markers

Range 2: Phase L2 .15 - 30MHz

Marker Frequency Meter Det C2&C3 cable PRE0186447 207996 10dB Pad Corrected FCC Part 15 Margin FCC Part 15 Margin
(MHz) Reading path loss LISN L2 Limiter with Reading Class B Avg (dB) class B QP (dB)
(dBuv) short cabl dBuv

14 .1523 16.57 Ca 0 0 9.4 10 35.97 55.88 19.91
16 .3908 9.62 Ca 1 0 9.3 10 29.02 48.05 19.03
18 1.5158 2.68 Ca 1 0 9.3 10 22.08 46 23.92
20 3.1065 7.25 Ca 1 0 9.3 10 26.65 46 19.35
22 7.026 8.74 Ca 1 0 9.3 10 28.14 50 21.86
24 29.2391 14.02 Ca .3 .1 9.4 10 33.82 50 16.18 - -
13 .1523 35.51 Qp 0 0 9.4 10 54.91 - - 65.88 -10.97
15 .3908 22 Qp 1 0 9.3 10 41.4 - - 58.05 -16.65
17 1.5383 11.64 Qp 1 0 9.3 10 31.04 - - 56 -24.96
19 3.1268 14.1 Qp 1 0 9.3 10 33.5 - - 56 -22.5
21 7.0125 15.19 Qp 1 0 9.3 10 34.59 - - 60 -25.41
23 29.2403 16.11 Qp .3 .1 9.4 10 35.91 - - 60 -24.09

Qp - Quasi-Peak detector
Ca - CISPR average detection
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