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1 General Information
1.1 Scope
Applicable Standards:

= FCC Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz and 5725-5850 MHz.

e |ISED RSS-247: Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and
License-Exempt Local Area Network (LE-LAN) Devices

o ISED RSS-Gen Issue 5: General Requirements for Compliance of Radio Apparatus

1.2 Description of EUT

Equipment Under Test Radio Module
Model SX243

Power Supply AC Adapter
Modulation Type FSK

Frequency Range 2402 — 2479 MHz
Antenna External +2.0 dBi

1.3 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is located at
360 Herndon Parkway, Suite 1400, Herndon, Virginia 20170. This site has been fully described in a report
and approved by the Federal Communications Commission to perform AC line conducted and radiated
emissions testing (ANSI C63.10-2013).

1.4 Related Submittal(s)/Grant(s)

This is an original certification application for Limited Modular Approval for Banner Engineering Corporation
Model/HVIN: SX243, FCC ID: UE3SX243, IC: 7044A-SX243.

1.5 Modifications
The EUT must contain revision ‘U’ of firmware.

1. The lowest channel center frequency for 250 kbps was moved up 200 kHz; now 2402.2 MHz.
All 26 other channels matched legacy settings.

2. The number of channels for 1 and 2 Mbps was reduced to 15 channels. The lowest channel
frequency is 2403 MHz, and the highest channel frequency is 2468 MHz.

The manufacturer will implement the RF bias and power levels equivalent to those provided by the rotary
switch settings used in Section 2.2.
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2 Test Information
2.1 Description of Test Modes

In accordance with FCC 15.31(m), and because the EUT utilizes an operating band greater than 10 MHz,
the following frequencies were tested:

250 kbps — Low (2402.2 MHz), Middle (2440 MHz), High (2479 MHz)
1000 kbps — Low (2403 MHz), Middle (2440 MHz), High (2468 MHz)
2000 kbps — Low (2403 MHz), Middle (2440 MHz), High (2468 MHz)

2.2 EUT Exercise Description

The SX243 module was installed on a representative host PCB with DC voltage regulation performed on
the host according to manufacturer guidelines. Two rotary switches were used to configure the channels,
rates, and modes of the unit. The internal DIP switch 7 was turned ‘ON'’ for all tests. The -PARNT’ value
was set to ‘00015’ for all tests.

For receive mode, the left rotary switch was set to ‘3’. For transmit mode, the left rotary switch was set to
‘0’ and the right rotary was set to the following:

‘0 - 250 kbps Hopping

‘1 - 250 kbps at 2402.2 MHz
‘2’ - 250 kbps at 2440 MHz
‘3 - 250 kbps at 2479 MHz
‘q - 1000 kbps Hopping

‘5’ - 1000 kbps at 2403 MHz
‘6’ - 1000 kbps at 2440 MHz
7 - 1000 kbps at 2468 MHz
‘8’ - 2000 kbps Hopping

‘9’ - 2000 kbps at 2403 MHz
‘A - 2000 kbps at 2440 MHz
‘B’ - 2000 kbps at 2468 MHz

For all tests, the EUT was operated in its most EMC-sensitive configuration.
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2.3 Test Result Summary

Client: Banner Engineering Corp.
Model: SX243
Standards: FCC 15.247/ISED RSS-247/RSS-Gen

ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243

Report #: 2019159DSS

Table 2-1: Test Result Summary — FCC Part 15, ISED RSS-247, RSS-Gen
Test FCC Reference ISED Reference Result
AC Power Conducted Emissions 15.207 RSS-Gen 8.8 Pass
. o RSS-247 5.5;
Radiated Emissions 15.209 RSS-Gen 8.9, 8.10 Pass
. RSS-247 5.4(b),
Maximum Peak Power Output 15.247(b)(1) RSS-Gen 6.12 Pass
Antenna Conducted Spurious RSS-247 5.5,
Emissions 15.247(d) RSS-Gen 6.13 Pass
Carrier Frequency Separation 15.247(a)(1) RSS-247 5.1(b) Pass
Band Edge Measurement 15.247(d) RSS-247 5.5 Pass
20 dB Bandwidth 15.247(a)(1) RSS-247 5.1(a) Pass
Hopping Characteristics 15.247(a)(1)(iii) RSS-247 5.1(d) Pass
Average Time of Occupancy 15.247(a)(1)(iii) RSS-247 5.1(d) Pass
. RSS-Gen 6.7/
0,
99% Bandwidth N/A TRC-43 N/A

2.4  Test System Details

The test samples were received on September 30, 2019. The FCC identifiers for all applicable equipment,
plus descriptions of all cables used in the tested system, are identified in the following tables. The transceiver
models are electrically identical.

Table 2-2: Equipment Under Test (EUT)
. RTL
Part Manufacturer HEEIE) i e FCCID Cat_)le_ Bar
HVIN Number Description
Code
. Banner 129011. Unshielded
Transceiver 1 Engineering Corp. SX243 149936.1045E UE3SX243 Power 23474
Transceiver 2 _Banner SX243 N/A UE3sx243 | Unshielded | 55,75
Engineering Corp. Power
Table 2-3: Support Equipment
. RTL
Part Manufacturer Model # e FCC ID Cat_)le_ Bar
Number Description
Code
Laptop ASUS N550J FZN%%\?(("?O% N/A Unshielded N/A
AC Adapter CUl Inc. SMI24-24 SMI24-24-V-P5 N/A Unshielded | 23486
Oomni, % Banner
wave dipole, Engineering BWA-202-C 77816 N/A N/A 23477
swivel Corp.
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2.5 Configuration of Tested System

AC Adapter EUT

Figure 2-1: Configuration of System Under Test
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Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243

Report #: 2019159DSS

3 Peak Output Power — FCC 15.247(b)(1); ISED RSS-247 5.4(b), RSS-Gen 6.12

3.1 Power Output Test Procedure

A conducted power measurement of the EUT was taken using an Agilent Technologies Analyzer. The
following settings were used:

1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel (4 MHz used)
2) RBW >20 dB bandwidth of the emission being measured (1 MHz used)
3) VBW =2RBW (3 MHz used)

4) Sweep: Auto

5) Detector function: Peak

6) Trace: Max hold. The trace was allowed to stabilize, and the marker-to-peak function was used to set
the marker to the peak of the emission.

3.2 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainty expressed at 95% confidence

level using a coverage factor k=2.

Peak Output Power:

+0.8 dB

3.3 Power Output Test Results

Table 3-1: Power Output Environmental Factors
Date Temperature Humidity Atmospheric Pressure
Ch) (%) (kPa)
09/30/2019 74.2 36 100.8
10/31/2019 73.8 35 100.8
Table 3-2: Power Output Test Data
Rate Peak Power (dBm)
(kbps) Low Channel Mid Channel High Channel
250 17.9 19.1 19.4
1000 18.8 19.6 19.6
2000 18.6 19.5 19.9
Note: DIP switch 7 had to be turned ‘ON’ and the ‘-PARNT’ value had to be changed to ‘00015’ in order to

bring the power level down below the limit.

Table 3-3: Power Output Test Result
Frequency Peak Power Limit Margin Result
(MHz) (dBm) (dBm) (dB) (Pass / Fail)
2402.2 | 2403 18.8 21.0 -2.2 Pass
2440 19.6 21.0 -1.4 Pass
2468 / 2479 19.9 21.0 -1.1 Pass
Note: 19.9 dBm =97.7 mW
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Plot 3-1: Power Output, 250 kbps, 2402.2 MHz

Agilent Spectrum Analyzor - Swopt 5&
e : oA FENSE I LIGH & 04 33:00 FM S=p 30, 2019 [ —
Center Freq 2.402000000 GHz firg Typa: Leg-Pwr Uit
= PHO: Fost g 17 Free Run Aovg|Hold:>100/100 TPE
IFGainl ow Atten: 20 dB

Mkri 2.4
1

Center 2.402000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #BwW 3.0 MHz Sweep 1.00 ms (1001 pts)
Plot 3-2: Power Output, 250 kbps, 2440 MHz

Agilent Spectrum Analyzer - Swept 58
_ = =00 A ENSE N A= 049:33;: 05 PM S=p 30, 2019
Center Freq 2.440000000 GHz Avg Type: Log-Pur TRACE TS
T e — Trig: Fres Run Aowg|Hold:=100/100 7FE
IFGmin:L aw Atten: 20 4B
MEkr1 2.440
18.4

Center 2.440000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #WBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

Page 13 of 92



Rhein Tech Laboratories, Inc.
360 Herndon Parkway

Suite 1400

Herndon, VA 20170
http://mww.rheintech.com

Plot 3-3: Power Output, 250 kbps, 2479 MHz

Agilent Spectrum Analyzor - Swopt 5&
T : 00 SENEE I
Center Freq 2.479000000 GHz

: Fast > Trig: Fres Run

d L
IFGain:L ow Amten: 20 dB

Ref Dffzet 20 dB
Ref 30,00 dBEm

Center 2.479000 GHz
#Res BW 1.0 MHz

MSG

#BW 3.0 MHz

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243
Report #: 2019159DSS

SLIEH & 04;34; 00 PM S=p 30, 2019
Avg Typa: Log-Pwr TRaLE
Aovg|Hold:>100/100 THFE
CET

Freguency

MEkrd1 2

Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Plot 3-4:

Agilent Spectrum Analyzer - Swopt 54
T i T
Center Freq 2.403000000 GHz

T
IF Gl ow

T

Trig: Fres Run
Asten: 20 dB

Ref DMset 20 dB
Ref 30,00 dBEm

Center 2.403000 GHz
#Res BW 1.0 MHz

MSG

#BW 3.0 MHz

Power Output, 1000 kbps, 2403 MHz

SLIGH & 11:20: 2% Al Ot 31, 2019
Awg Type: Log-Pwr b Freguency
Aowg|Hold:=100/100

MEkr1 2

Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

STATUS
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Plot 3-5: Power Output, 1000 kbps, 2440 MHz

Agilent Spectrum Analyzor - Swept 54
T : 00 SENEE I
Center Freq 2.440000000 GHz
PHLE; Fost e
IF Gain:L 0w

> Trig: Fres Run
Arten: 20 dB

Center 2.440000 GHz
#Res BW 1.0 MHz

MSG

#BW 3.0 MHz

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

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243
Report #: 2019159DSS

ALIGH & 11:28:10.4M Oct 31, 2019
Freguency

Mkri 2.440
Ta

Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Plot 3-6: Power Output, 1000 kbps, 2468 MHz

Agilent Spectrum Analyzer - Swept 5&

T z E T

Center Freq 2.468B000000 GHz
PR Fast
IFGain:L ow

T

= Trig: Fres Run
Asten: 20 dB

Center 2.462000 GHz
#Res BW 1.0 MHz

MSG

#BW 3.0 MHz

g Type: Lag-Puwr TRACE
Aowg|Hold:=100/100 TYPE

ALIGH & 11:=0:20.4M Oct 31, 2019
Freguency

MEr1 2.46%
19

Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

STATUS
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Plot 3-7: Power Output, 2000 kbps, 2403 MHz

Agilent Spectrum Analyzor - Swept 54
T : 00 SENEE I
Center Freq 2.403000000 GHz
PHLE; Fost e
IF Gain:L 0w

> Trig: Fres Run
Arten: 20 dB

Ref Dffzet 20 dB
Ref 30,00 dBEm

e
it

Center 2.40300 GHz
#Res BW 1.0 MHz

MSG

#BW 3.0 MHz

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

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243
Report #: 2019159DSS

ALIGH & 11:=5:30.4M Oct 31, 2019
E Freguency

Mkri 2.
-1I_.

Span 20.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Plot 3-8: Power Output, 2000 kbps, 2440 MHz

Agilent Spectrum Analyzer - Swept 5&
T z E T
Center Freq 2.440000000 GHz
PR Fast
IFGain:L ow

T

= Trig: Fres Run
Asten: 20 dB

Ref DMset 20 dB
Ref 30,00 dBEm

Center 2.44000 GHz
#Res BW 1.0 MHz

MSG

#BW 3.0 MHz

Avg Typa: Lag-Puwr
Aowg|Hold:=100/100

.__1

L I=H &
Freguency

I._II..'. . ! ;
i *“r"ul'lm _.

I
i Wby PRty
1

Span 20.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS
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Plot 3-9: Power Output, 2000 kbps, 2468 MHz

Agilent Spectrum Analyzer - Swopt 5A
T : G SENEE Th I 11402540 Ot 31, 2019

. = - 2.46 [s Avg Typa: Log-Pwr
Center Freg 2468000000 G.l-:lf Trig: Fres Run Aovg|Hold:>100/100

i Fast g
IFGain:L ow Amten: 20 dB

Freguency

Mkrd 2.

Ref Dffzet 20 dB
Ref 30,00 dBEm

Center 2.46800 GHz Span 20.00 MHz
#Res BW 1.0 MHz #WBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

Result: Pass

Test Personnel:

September 30, 2019
Khue Do M@QD October 31, 2019

EMC Test Engineer Sighature Dates of Test
Table 3-4: Power Output Test Equipment
AESLLt " Manufacturer Model Part Type Serial Number Cgbigrgztiitoen
901521 MA/COM | 2082-6174-20 Att(eD”é“it‘ngSZ‘;B N/A 08/07/2020
901583 Te CAh?]i(')eIQ;ies EXA N9010A (gsl(iaga_'g‘gf"gyéﬂz) MY51250846 | 02/06/2021
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4 Compliance with the Band Edge — FCC 15.247(d); ISED RSS-247 5.5
4.1 Band Edge Test Procedure

Radiated emissions measurements were made on the three/ten-meter, open-field test site. The EUT was
placed on a nonconductive turntable 1.5 meters above the ground plane.

At each Lower Band Edge (LBE) and Upper Band Edge (UBE), the EUT was rotated 360°, and the antenna
was raised and lowered from 1 to 4 meters in order to determine the emission’s maximum level.
Measurements were taken using both horizontal and vertical antenna polarizations. For emissions above
1000 MHz, emissions are measured using the average and peak detectors function with a minimum
resolution bandwidth of 1 MHz. No video filter less than 10 times the resolution bandwidth was used. The
highest emission amplitudes relative to the appropriate limit were measured and recorded in this report.

Plots were taken with a suitable span to encompass the peak of the fundamental, and traces to hopping
and non-hopping modes. The measurement was performed from the highest peak in the restricted band
(within 2 MHz), and the average result was compared to the restricted band limit (54 dBuV/m). An offset
was used to reference the site correction factor, amplifier factor, and cable factor.

Average calculations were obtained from the peak and duty cycle measurements. Please refer to Section
10 for the duty cycle measurements. Below is the equation used to calculate the average emission.

Average = Peak + (20 * LOG10(DC))
4.2 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainty expressed at 95% confidence
level using a coverage factor k=2.

Band Edge: +4.5 dB

4.3 Restricted Band Edge Test Results

Table 4-1: Restricted Band Edge Environmental Factors
Date Temperature Humidity Atmospheric Pressure
Ch) (%) (kPa)
10/04/2019 62.0 48 99.6
11/01/2019 53.9 67 101.5
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Plot 4-1:

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen

LBE, 250 kbps, 2402.2 MHz, Peak

ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243

Report #: 2019159DSS

Ref 130 dBuv

“Att 10 dB

“RBN 1 MHz
VBN 3 MHz
SWT 5 ms

Marker 1 [T1 ]
64.68 dBuv
2.382012821 GHz

130 OFfset 264 B

-

100 gfF 100

Center 2.39 GHz

Date: 4.0CT.2019 10:31:09

Span 28 MHz

Measured Peak = 64.7 dBuV/m

Duty Cycle = 0.126

Calculated Average = 64.7 dBuV/m + (20 * LOG10(0.126)) = 46.7 dBuV/m

Table 4-2: LBE, 250 kbps, 2402 MHz, Average
Frequency Average Power Limit Margin Result
(MHz) (dBpv/m) (dBpv/m) (dB) (Pass / Fail)
2386.276 46.7 54.0 -7.3 Pass
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Plot 4-2:

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243
Report #: 2019159DSS

UBE, 250 kbps, 2479 MHz, Peak

Ref 130 dBuv

“Att 10 dB

“RBN 1 MHz
VBN 3 MHz
SWT 5 ms

Marker 1 [T1 ]
71.10 dBuv
2.483612179 GHz

130 OFfset 26

8 dB

100

Center 2.4835 GHz

Date: 4.0CT.2019 10:33:19

Span 10 VHz

LML

Measured Peak = 71.1 dBuV/m

Duty Cycle = 0.126

Calculated Average = 71.1 dBpV/m + (20 * LOG10(0.126)) = 53.1 dBuV/m

Table 4-3: UBE, 250 kbps, 2479 MHz, Average
Frequency Average Power Limit Margin Result
(MHz) (dBpv/m) (dBpv/m) (dB) (Pass / Fail)
2483.612 53.1 54.0 -0.9 Pass
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Report #: 2019159DSS

Plot 4-3:

LBE, 250 kbps, Hopping, Peak

Ref 130 dBuv

“Att 10 dB

“RBN 1 MHz
VBN 3 MHz
SWT 5 ms

Marker 1 [T1 ]
64.65 dBuv
2.381115385 GHz

130 OFfset 26

4 dB

100 gfF

Jenk ANAAL
e/ Wk ANARIAN

nlwmqﬂ
i

Center

2.39 Gz

Date: 4.0CT.2019 10:22:20

Span 28 MHz

Measured Peak = 64.7 dBuV/m

Duty Cycle = 0.126

Calculated Average = 64.7 dBuV/m + (20 * LOG10(0.126)) = 46.7 dBuV/m

Table 4-4: LBE, 250 kbps, Hopping, Average
Frequency Average Power Limit Margin Result
(MHz) (dBpv/m) (dBpv/m) (dB) (Pass / Fail)
2386.276 46.7 54.0 -7.3 Pass
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Plot 4-4:

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen

UBE, 250 kbps, Hopping, Peak

ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243

Report #: 2019159DSS

Ref 130 dBuv

“Att 10 dB

“RBN 1 MHz
VBN 3 MHz
SWT 5 ms

Marker 1 [T1 ]

69.29 dBuv
2_483500000 GHz

130 OFfset  26/8 B

Center 2.4835 GHz

Date: 4.0CT.2019 10:24:38

Span 10 VHz

LML

Measured Peak = 69.3 dBuV/m

Duty Cycle = 0.126

Calculated Average = 69.3 dBpV/m + (20 * LOG10(0.126)) = 51.3 dBuV/m

Table 4-5: UBE, 250 kbps, Hopping, Average
Frequency Average Power Limit Margin Result
(MHz) (dBpv/m) (dBpv/m) (dB) (Pass / Fail)
2483.500 51.3 54.0 -2.7 Pass
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Plot 4-5: LBE, 1000 kbps, 2403 MHz, Peak

Agilent Spectrum Analyzer - Swept SA

X | rF [0 oac [ ] SEMSE:INT ALIGN AUTO 04:49:15 PM N 01, 2019

Center Freq 2.390000000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.390 000 GHz
Ref Offset 26.4 dB
Ref 130.00 dBpv 70.190 dBpvV

74.00 B

Center 2.39000 GHz Span 28.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms {1001 pts)

IMSG

Frequency

Auto Tune

Center Freq
2.390000000 GHz

StartFreq
2.376000000 GHz

Stop Freq
2.404000000 GHz

CF Step
2.800000 MHz
Auto Man

Freq Offset
0 Hz

Measured Peak = 70.2 dBuV/m Duty Cycle = 0.067

Calculated Average = 70.2 dBpV/m + (20 * LOG10(0.067)) = 46.7 dBuV/m

Table 4-6: LBE, 1000 kbps, 2403 MHz, Average
Frequency Average Power Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB) (Pass / Fail)
2439.000 46.7 54.0 -7.3 Pass
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Plot 4-6: UBE, 1000 kbps, 2468 MHz, Peak

Agilent Spectrum Analyzer - Swept SA

X | rF [0 oac [ ] SEMSE:INT ALIGN AUTO 05:03:00 PM N 01, 2019

Center Freq 2.483500000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.491 165 GHz
Ref Offset 26.8 dB
Ref 130.00 dBpv 70.696 dBpvV

74.00 B

Center 248350 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms {1001 pts)

IMSG

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.466000000 GHz

Stop Freq
2501000000 GHz

CF Step
3.500000 MHz
Auto Man

Freq Offset
0 Hz

Measured Peak = 70.7 dBuV/m Duty Cycle = 0.067

Calculated Average = 70.7 dBpV/m + (20 * LOG10(0.067)) = 47.2 dBuV/m

Table 4-7: UBE, 1000 kbps, 2468 MHz, Average
Frequency Average Power Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB) (Pass / Fail)
2491.165 47.2 54.0 -6.8 Pass
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Plot 4-7: LBE, 1000 kbps, Hopping, Peak

Agilent Spectrum Analyzer - Swept SA

X | rF [0 oac [ ] SEMSE:INT ALIGN AUTO 04:58:45 PMNow 01, 2019

Center Freq 2.390000000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.388 180 GHz
Ref Offset 26.4 dB
Ref 130.00 dBpv 70.053 dBpv

74.00 B

Center 2.39000 GHz Span 28.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms {1001 pts)

IMSG

Frequency

Auto Tune

Center Freq
2.390000000 GHz

StartFreq
2.376000000 GHz

Stop Freq
2.404000000 GHz

CF Step
2.800000 MHz
Auto Man

Freq Offset
0 Hz

Measured Peak = 70.1 dBuV/m Duty Cycle = 0.067

Calculated Average = 70.1 dBuV/m + (20 * LOG10(0.067)) = 46.6 dBuV/m

Table 4-8: LBE, 1000 kbps, Hopping, Average
Frequency Average Power Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB) (Pass / Fail)
2388.180 46.6 54.0 -7.4 Pass
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Plot 4-8: UBE, 1000 kbps, Hopping, Peak

Agilent Spectrum Analyzer - Swept SA

X | rF [0 oac [ ] SEMSE:INT ALIGN AUTO 05:01:00 PMNow 01, 2019

Center Freq 2.483500000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.486 370 GHz
Ref Offset 26.8 dB
Ref 130.00 dBpv 70.870 dBpvV

74.00 B

Center 248350 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms {1001 pts)

IMSG

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.466000000 GHz

Stop Freq
2501000000 GHz

CF Step
3.500000 MHz
Auto Man

Freq Offset
0 Hz

Measured Peak = 70.9 dBuV/m Duty Cycle = 0.067

Calculated Average = 70.9 dBuV/m + (20 * LOG10(0.067)) = 47.4 dBuV/m

Table 4-9: UBE, 1000 kbps, Hopping, Average
Frequency Average Power Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB) (Pass / Fail)
2486.370 47.4 54.0 -6.6 Pass
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Plot 4-9: LBE, 2000 kbps, 2403 MHz, Peak

Agilent Spectrum Analyzer - Swept SA

X | rF [0 oac [ ] SEMSE:INT ALIGN AUTO 05:09:00 PM Now 01, 2019

Center Freq 2.390000000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.386 780 GHz
Ref Offset 26.4 dB
Ref 130.00 dBpv 70.274 dBpv

74.00 B

Center 2.39000 GHz Span 28.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms {1001 pts)

IMSG

Frequency

Auto Tune

Center Freq
2.390000000 GHz

StartFreq
2.376000000 GHz

Stop Freq
2.404000000 GHz

CF Step
2.800000 MHz
Auto Man

Freq Offset
0 Hz

Measured Peak = 70.3 dBuV/m Duty Cycle = 0.036
Calculated Average = 70.3 dBuV/m + (20 * LOG10(0.036)) = 41.4 dBuV/m

Table 4-10: LBE, 2000 kbps, 2403 MHz, Average

Frequency Average Power Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB) (Pass / Fail)
2386.780 41.4 54.0 -12.6 Pass
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Plot 4-10: UBE, 2000 kbps, 2468 MHz, Peak

Agilent Spectrum Analyzer - Swept SA

X | rF [0 oac [ ] SEMSE:INT ALIGN AUTO 05:07:00 PM N 01, 2019

Center Freq 2.483500000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.486 615 GHz
Ref Offset 26.8 dB
Ref 130.00 dBpv 68.930 dBpvV

74.00 B

Center 248350 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms {1001 pts)

IMSG

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.466000000 GHz

Stop Freq
2501000000 GHz

CF Step
3.500000 MHz
Auto Man

Freq Offset
0 Hz

Measured Peak = 68.9 dBuV/m Duty Cycle = 0.036
Calculated Average = 68.9 dBuV/m + (20 * LOG10(0.036)) = 40.0 dBuV/m

Table 4-11: UBE, 2000 kbps, 2468 MHz, Average

Frequency Average Power Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB) (Pass / Fail)
2486.615 40.0 54.0 -14.0 Pass
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Plot 4-11: LBE, 2000 kbps, Hopping, Peak

Agilent Spectrum Analyzer - Swept SA

X | rF [0 oac [ ] SEMSE:INT ALIGN AUTO 05: 10:40 PM N 01, 2019

Center Freq 2.390000000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.389 132 GHz
Ref Offset 26.4 dB
Ref 130.00 dBpv 70.337 dBpv

74.00 B

Center 2.39000 GHz Span 28.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms {1001 pts)

IMSG

Frequency

Auto Tune

Center Freq
2.390000000 GHz

StartFreq
2.376000000 GHz

Stop Freq
2.404000000 GHz

CF Step
2.800000 MHz
Auto Man

Freq Offset
0 Hz

Measured Peak = 70.3 dBuV/m Duty Cycle = 0.036

Calculated Average = 70.3 dBuV/m + (20 * LOG10(0.036)) = 41.4 dBuV/m

Table 4-12: LBE, 2000 kbps, Hopping, Average
Frequency Average Power Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB) (Pass / Fail)
2389.132 41.4 54.0 -12.6 Pass
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Plot 4-12: UBE, 2000 kbps, Hopping, Peak

Agilent Spectrum Analyzer - Swept SA

X | rF [0 oac [ ] SEMSE:INT ALIGN AUTO 05:05:00 PM N 01, 2019

Center Freq 2.483500000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 10 dB

Frequency

Mkr1 2.485 810 GHz Auto Tune
Ref Offset 26.8 dB
Reef 1??3.00 dBuv 70.644 dB}JV

Center Freq
2.483500000 GHz

StartFreq
2.466000000 GHz

Stop Freq
2501000000 GHz

74.00 B

CF Step
3.500000 MHz
Auto Man

Freq Offset
0 Hz

Center 248350 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms {1001 pts)

IMSG

Measured Peak = 70.6 dBuV/m Duty Cycle = 0.036
Calculated Average = 70.6 dBuV/m + (20 * LOG10(0.036)) = 41.7 dBuV/m

Table 4-13: UBE, 2000 kbps, Hopping, Average

Frequency Average Power Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB) (Pass / Fail)
2485.810 41.7 54.0 -12.3 Pass

Result: Pass

Test Personnel:

Khue Do j October 4, 2019
: November 1, 2019

EMC Test Engineer Sighature Dates of Test
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Client: Banner Engineering Corp.
Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’'s: FCC ID: UE3SX243 / IC: 7044A-SX243
Report #: 2019159DSS

Table 4-14: Band Edge Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
900772 EMCO 3161-02 Horn Antenna 9804-1044 | 05/17/2021
(2 -4 GHz)
Rohde & FSU Spectrum Analyzer
901581 Schwarz 1166.1660.50 (20 Hz — 50 GHz) 200106 04/26/2021
Agilent Signal Analyzer
901583 Technologies EXA N9010A (9 KHz — 26.5 GHz) MY51250846 | 02/06/2021
Preamplifier
901723 | Hewlett Packard 8449B (1 — 26.5 GHz) 3008A00762 | 09/03/2020
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5 Antenna Conducted Spurious Emissions — FCC 15.247(d); ISED RSS-247 5.5, RSS-Gen 6.13
5.1 Antenna Conducted Spurious Emissions Test Procedures

Antenna spurious emissions per FCC 15.247(d) were measured from the EUT antenna port using a
50-ohm spectrum analyzer with the resolution bandwidth set at 100 kHz, and the video bandwidth set at
100 kHz for below 1 GHz. Resolution bandwidth of 1 MHz and video bandwidth of 3 MHz were used for
frequencies above 1 GHz. The modulated carrier was identified at 2440 MHz.

5.2 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainty expressed at 95% confidence
level using a coverage factor k=2.

Conducted Spurious Emissions: +0.8 dB

5.3 Conducted Spurious Emissions Test Results

Table 5-1: Conducted Spurious Emissions Environmental Factors
Date Temperature Humidity Atmospheric Pressure
Ch) (%) (kPa)
10/01/2019 74.5 37 100.8

No harmonics or spurs were found within 20 dB (note that reported powers are peak) of the carrier level
from the carrier to the 10" harmonic of the carrier frequency.
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Plot 5-1: Conducted Spurious Emissions, 250 kbps, 2440 MHz, < 1 GHz

Agilent Spectrium Analyzer . Swopt 5&
T - T FENEE I

a sc] 30, [i = Ayvg Type: Log-Pur
Start Freq 30.000000 MH . Trig: Fres Run AnglHaids T v

PHL; Fast e .
IF Gl ow Atten: 10 dB

Ref Dffzet 20 dB
Ref 20,00 dBEm

IPRTRPOTRTINDURPINPORTRwoRm 1 et s T ISR ST

Start 30.0 MHz ’ Stop 1.0000 GHz
#Res BW 100 kHz #VEW 300 kHz #8weep G60.0 5 (25000 pts)

MSG STATUS

Plot 5-2: Conducted Spurious Emissions, 250 kbps, 2440 MHz, > 1 GHz

Agilent Spectrum Analyzer - Swopt 54

W z =00 Ir =T
Start Freq 1.000000000 GH=z Avg T Lag-Pur
= = T e — Trig: Fres Run AvglHold:= 1M
IF GaminL b Agten: 10 dB
Ref Ofset 20 dB
Ref 20,00 dEm

Start 1.00 GHz ) Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 360 s (25000 pts)

MSG STATUS
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Plot 5-3: Conducted Spurious Emissions, 1000 kbps, 2440 MHz, < 1 GHz

Agilent Spectrum Analyzor - Swopt 54
T 3 o A SENEE Th I 0442048 Dt 0L, 2019

Start Freq 30.000000 MHz A Typa: Log-Pur Uit
= 1 N Trig: Free Run Aug|Hold:> 1M TYPE

PHL; Fast e . JE
IF G i L Axten: 10 dE CE

Freguency

[ eTRen——n—es ST RIS

Start 30.0 MHz i Stop 1.0000 GHz
#Res BW 100 KHz #VBW 300 kHz #Sweep 60.0 s (25000 pts)
MSG STATUS

Plot 5-4: Conducted Spurious Emissions, 1000 kbps, 2440 MHz, > 1 GHz

Agilant Spectrum Analyzer - Swept 58

I —— . ZuE SENSEIN LIGH & 10:41:50 40 Ozt 01, 2019

Start Freq 1.000000000 GH=z Ag Tipa: Lag-Pur TRALE Frequency
PR Fost g Trig: Fres Run AvglHold:= 11 .':pf

IF GaminL b Agten: 10 dB CE

Ref DMset 20 dB
Ref 20,00 dBEm

e

Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 360 s (25000 pts)
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Plot 5-5: Conducted Spurious Emissions, 2000 kbps, 2440 MHz, < 1 GHz

Agilent Spectium Analyzor - Swopt 5&
e g 0D SENSE Ih \LIEH & 10: 140040 OctOl, 2019

Start Freq 30.000000 MHz Ay Type: Log-Pur TRAZE
= 1 N Trig: Free Run Aug|Hold:> 1M T

PHL; Fast e .
IF Gl ow Atten: 10 dB

Ref Dffzet 20 dB
Ref 20,00 dBEm

ittt ik

Start 30.0 MHz ) Stop 1.0000 GHz
#Res BW 100 kHz #VEW 300 kHz #8weep G60.0 5 (25000 pts)

MSG STATUS

Freguency

Plot 5-6: Conducted Spurious Emissions, 2000 kbps, 2440 MHz, > 1 GHz

Agilent Spectrum Analyzer - Swopt 54

W z =00 Ir =T
Start Freq 1.000000000 GH=z Avg T Lag-Pur
= = T e — Trig: Fres Run AvglHold:= 1M
IF GaminL b Agten: 10 dB
Ref Ofset 20 dB
Ref 20,00 dEm

Start 1.00 GHz ) Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 360 s (25000 pts)
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Result: Pass

Test Personnel:

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’'s: FCC ID: UE3SX243 / IC: 7044A-SX243
Report #: 2019159DSS

Khue Do

lhf>

October 1, 2019

EMC Test Engineer

Sighature

Date of Test

Table 5-2: Conducted Spurious Emissions Test Equipment
AESLLt " Manufacturer Model Part Type Serial Number Cg:]igrggtoen
901521 MA/COM 20822'3174' At;g%“ftzrézlj)z;js N/A 08/07/2020
901583 Te CAh?]i('jQ;ies oA (gskiar;a_lggfaéyézrz) MY51250846 | 02/06/2021
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6 20 dB Bandwidth — FCC 15.247(a)(1)); ISED RSS-247 5.1(a)

6.1 20 dB Bandwidth Test Procedure

The minimum 20 dB bandwidths per FCC 15.247 were measured using a 50-ohm spectrum analyzer. The
carrier was adjusted on the analyzer so that it was displayed entirely on the spectrum analyzer. The sweep
time was set to auto and allowed through several sweeps with the max hold function used in peak detector
mode. The resolution bandwidth was set to 100 kHz, and the video bandwidth set at 300 kHz. The
minimum 20 dB bandwidths were measured using the spectrum analyzer delta marker set 20 dB down from
the peak of the carrier.

6.2 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainty expressed at 95% confidence

level using a coverage factor k=2.

20 dB Bandwidth:

+1.0*10° Hz

6.3 20 dB Bandwidth Test Results

Table 6-1: 20 dB Bandwidth Environmental Factors
Date Temperature Humidity Atmospheric Pressure
Ch) (%) (kPa)
09/30/2019 74.2 36 100.8
10/31/2019 73.2 26 100.8
Table 6-2: 20 dB Bandwidth Test Data
Rate 20 dB Bandwidth (MHz)
(kbps) Low Channel Mid Channel High Channel
250 0.603 0.584 0.586
1000 2.077 2.078 2.078
2000 4.128 4.138 4.128
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6.4 20 dB Bandwidth Plots

Plot 6-1: 20 dB Bandwidth, 250 kbps, 2402.2 MHz

Agllent Spectrum Analyzer  Docupied Lw
T k= SO0 A ALIEH AUTE CH1:1-1:00 4 Sp 33, 2040
Fraquency

Center Freg 2.402000000 GHz Cantar Fraq: 2 A0Z000000 GHz Radie Std; Nene
L Trig: Fres Run AvglHeld:=100/900
ATl orew Rattan: 10 4B Radie Davica: BTS

Ref Offset 20 dB
Ref 40,00 dBm

Center Freq
2. A0200000:0 GH=E

Span 3 MHz
#WVBW 1 MH=z Sweep 3067 ms

Occupied Bandwidth Total Powar 23.5 dBm Freq Offset
580.98 kH=z f H=

Transmit Freq Error -4, 609 kHz QBW Fower 99,00 %

¥ dB Bandwidth a602.4 kH=z x dB =20.00 dB

kRG ATATIER

Plot 6-2: 20 dB Bandwidth, 250 kbps, 2440 MHz

Agilent Spoctrum Analyzer  Cocupded LW
o RF 20 o T SEMSEINT] ALTEH AT )03:20:30 M4 Scp 30, 3040
Center Freg 2.440000000 GHz Cantar Frag 2440000000 GH= Radie Sed: Nens
L Trig: Fres Run AvglHeld:= 100/900
A il e Rartan: 10 4B Radie Davics: BTS

Fraguancy’

Ref Offset 20 dB
Ref 40.00 dBm

Center Freq
2440000000 GH=E

CF Step

- A00.000 kHz
Span 3 MHz Mon

es BW 20 kHz #WVBW 62 kHz Sweep (.2 ms

Occupied Bandwidth Total Power 28.3 dBm Freq Offset
568.79 kHz Sk

Transmit Freq Error -4, 906 kHz QBW Power 99,00 %

x dB Bandwidth H83.9 kH= x dB =20.00 dB

kRG ATATIER
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Plot 6-3: 20 dB Bandwidth, 250 kbps, 2479 MHz

Agilent Spectrum Analyzor - Dooupiod BW

T = = o T ENSE 1h s [EH & I03:23; 10 P S=p 30, 2019 F
Center Freq 2.4 79000000 GHz Center Freq: 2 479000000 GHz Radie Std: Nene requancy

e Trig:Fres Run Aovg|Hold:>100/100
#IF G L o #otten: 10 dS Radio Device: BTS

Ref Oifset 20 dB

Span 3 MHz

#WBW 62 kHz Sweep 7.2 ms
Occupied Bandwidth Total Power
968.17 kHz
Transmit Freq Emor -4.932 kH=z OBW Power 99,00 %
x dB Bandwidth 285.0 kHz x dB =20.,00 dB
MSG STATUS
Plot 6-4: 20 dB Bandwidth, 1000 kbps, 2403 MHz

Agilent Spectrum Analyzer - Docupiod BW

e - 0 SENSEIN E 11:49:004M Oct 31, 2019
Center Freq 2.403000000 GHz Cantar Frag: 2403000000 GHz Radie Std: Nohs Frequency
G Trig: Fres Run Aovg|Hold:=100/100
#IF GainL ow #Attan: 10 B Radic Device: BTS

Ref Offset 20 dB
Raf 40.00 dBm

Center Freqg
2403000000 GHz

#5 BYW 51 kHz #WBW 150 kH=z

Occupied Bandwidth Taotal Power

1.9764 MHz
Transmit Freq Ermror 4186 kH=z OBW Power 9900 9%
x dB Bandwidth 2077 MH=z ¥ dB 20,00 dB

MSG STATUS
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Plot 6-5: 20 dB Bandwidth, 1000 kbps, 2440 MHz

Agilent Spectrum Analyzor - Dooupiod BW

T : T SENGE Ih LIGH & 11:51:45 a0 Dt 31, 2019
Center Freg 2.440000000 GHz Canter Freq: 2440000000 GHz Radic Std: None Frequency

e Trig:Fres Run Aovg|Hold:>100/100
#IF G L o #otten: 10 dS Radio Device: BTS

Ref Oifset 20 dB

#VBW 1350 kHz

Occupied Bandwidth Total Power
1.9713 MHz
Transmit Freq Emor -4.136 kHz OBW Power 99,00 %
x dB Bandwidth 2,078 MHz *x dB =20.00 dB
MSG STATUS
Plot 6-6: 20 dB Bandwidth, 1000 kbps, 2468 MHz

Agilent Spectrum Analyzer - Cocupied BW
T : o ENGE Ik LIIH & 11:%8:00.AM Dot 31, 2019
Center Freq 2.468000000 GHz Cantar Frayg: 2, 468000000 GHz Radie Std: Nohs Frequency
G Trig: Fres Run Aovg|Hold:=100/100
HIFGaiml ow ¥ftten: 10 df Radio Device: BTS

Ref Offset 20 dB
Raf 40.00 dBm

#5 BYW 51 kHz #WBW 150 kH=z

Occupied Bandwidth Taotal Power

1.9734 MHz
Transmit Freq Ermror -2.135 kH=z OBW Power 9900 9%
x dB Bandwidth 2.078 MH=z ¥ dB 20,00 dB

MSG STATUS
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Plot 6-7:

Agilent Spectium Analyzor - Docupiced B
Center Freq 2.403000000 GHz

|
HIFG aim L o

Ref Oifset 20 dB

Occupied Bandwidth

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243
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Plot 6-9:
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Table 6-3: 20 dB Bandwidth Test Equipment
R Manufacturer Model Part Type Serial Number Callbration
Asset # yp Due Date
2082-6174- Attenuator, 20 dB
901521 MA/COM 20 (DC — 4 GHz) N/A 08/07/2020
Agilent EXA Signal Analyzer
901583 Technologies N9010A (9 kHz — 26.5 GHz) MY51250846 02/06/2021
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7 Occupied Bandwidth — ISED RSS-Gen 6.7

7.1 99% Bandwidth Test Procedure

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243

Report #: 2019159DSS

The following conditions shall be observed for measuring the occupied bandwidth and x dB bandwidth:

* The transmitter shall be operated at its maximum carrier power measured under normal test conditions.

» The span of the spectrum analyzer shall be set large enough to capture all products of the modulation
process, including the emission skirts, around the carrier frequency, but small enough to avoid having other

emissions (e.g. on adjacent channels) within the span.

» The detector of the spectrum analyzer shall be set to “Sample”. However, a peak, or peak hold, may be
used in place of the sampling detector since this usually produces a wider bandwidth than the actual
bandwidth (worst-case measurement). Use of a peak hold (or “Max Hold”) may be necessary to determine
the occupied / x dB bandwidth if the device is not transmitting continuously.

* The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the actual occupied / x dB
bandwidth and the video bandwidth (VBW) shall not be smaller than three times the RBW value. Video

averaging is not permitted.

Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are in compliance

with the above requirement.

7.2 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainty expressed at 95% confidence
level using a coverage factor k=2.

99% Bandwidth:

+1.0 *10°Hz

7.3 99% dB Bandwidth Test Results

Table 7-1: 99% Bandwidth Environmental Factors
Date Temperature Humidity Atmospheric Pressure
CF) (%) (kPa)
09/30/2019 74.2 36 100.8
10/31/2019 73.2 26 100.8
Table 7-2: 99% Bandwidth Test Data
Rate 99% Bandwidth (MHz)
(kbps) Low Channel Mid Channel High Channel
250 0.582 0.569 0.568
1000 1.976 1.971 1.973
2000 3.767 3.761 3.772
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7.4 99% Bandwidth Plots

Plot 7-1: 99% Bandwidth, 250 kbps, 2402.2 MHz
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Plot 7-2: 99% Bandwidth, 250 kbps, 2440 MHz
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Plot 7-3:
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Plot 7-5:
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Plot 7-7:
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Plot 7-9:
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Table 7-3: 99% Bandwidth Test Equipment
R Manufacturer Model Part Type Serial Number Callbration
Asset # yp Due Date
2082-6174- Attenuator, 20 dB
901521 MA/COM 20 (DC — 4 GHz) N/A 08/07/2020
Agilent EXA Signal Analyzer
901583 Technologies N9010A (9 kHz — 26.5 GHz) MY51250846 02/06/2021
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8 Carrier Frequency Separation — FCC 15.247(a)(1); ISED RSS-247 5.1(b)
8.1 Carrier Frequency Separation Test Procedure

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

8.2 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainty expressed at 95% confidence
level using a coverage factor k=2.

Carrier Frequency Separation:  +1.0 * 10°Hz

8.3 Carrier Frequency Separation Test Results

Table 8-1: Carrier Frequency Separation Environmental Factors
Date Temperature Humidity Atmospheric Pressure
Ch) (%) (kPa)
09/30/2019 74.2 36 100.8
10/31/2019 73.2 26 100.8
Table 8-2: Carrier Frequency Separation Test Data
Rate Separation Minimum Limit Result
(kbps) (MHz) (MHz) (Pass / Fail)
250 2.000 0.402 Pass
1000 4.650 1.385 Pass
2000 4.650 2.759 Pass
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Plot 8-1: Carrier Frequency Separation, 250 kbps
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Plot 8-3:
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Table 8-3: Carrier Frequency Separation Test Equipment
AESLLt " Manufacturer Model Part Type Serial Number Cgbigrgztiitoen
901521 macoM | 20820174 At;gr(‘:“ftzrézl_?z;m N/A 08/07/2020
901583 Te CAh?]i(')eIQ;ies oA (gsl(iaga_'g‘gf"gyéﬂz) MY51250846 | 02/06/2021
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9 Hopping Characteristics — FCC 15.247(a)(1)(iii); ISED RSS-247 5.1(d)

9.1 Hopping Characteristics Test Procedure

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243

Report #: 2019159DSS

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The average
time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed. Frequency hopping systems may avoid or
suppress transmissions on a particular hopping frequency provided that a minimum of 15 channels is used.

9.2 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainty expressed at 95% confidence

level using a coverage factor k=2.
Hopping Characteristics: +1.0 * 105 Hz

9.3 Number of Hopping Channels Test Results

Table 9-1: Number of Hopping Channels Environmental Factors
Date Temperature Humidity Atmospheric Pressure
Ch) (%) (kPa)
09/30/2019 74.2 36 100.8
10/31/2019 73.2 26 100.8
Table 9-2: Number of Hopping Channels Test Data
Rate # of Channels Minimum Limit Result
(kbps) (N) (N) (Pass / Fail)
250 27 15 Pass
1000 15 15 Pass
2000 15 15 Pass
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Plot 9-1:
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Plot 9-3: Number of Hopping Channels, 2000 kbps
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Table 9-3: Number of Hopping Channels Test Equipment
AsRsTeLt " Manufacturer Model Part Type Serial Number Cgbigrgztiitoen
901521 MA/COM 2082 oL7a- At;gr(‘:“ftzrézl_?zgj'a N/A 08/07/2020
901583 Te CAh?]i(')eIQ;ies N gg(l'i‘) A (gskiaga_' ggégy(z;eHrz) MY51250846 | 02/06/2021
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9.4 Average Time of Occupancy

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen

ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243

Report #: 2019159DSS

The spectrum analyzer gate function was used to determine the pulse width using the gate start and stop
times, with a zero span at 2441 MHz to capture a pulse from the device under test. The delta response
was used to measure the dwell time for this pulse. The sweep was then set to single sweep for 31.6 s.

The number of pulses in 31.6 s varied depending on the packet type.

The average time of occupancy (ATO) in the above period (31.6 s) is equal to the number of pulses
multiplied by the dwell time, which meets the limit as defined by 15.247(a)(1)(iii) of 0.4 seconds.

9.5 Average Time of Occupancy Test Results

Table 9-4: ATO Environmental Factors
Date Temperature Humidity Atmospheric Pressure
Ch) (%) (kPa)
09/30/2019 74.2 36 100.8
10/31/2019 73.2 26 100.8
Table 9-5: ATO Test Data
# of Pulses Limit Result
REID DE] in Window AT (ms) (Pass / Fail)
(kbps) (ms) (N) (ms)
250 1.028 4 4.1 400.0 Pass
1000 0.280 40 11.2 400.0 Pass
2000 0.150 47 7.1 400.0 Pass

Note: Window = Number of channels * 400 ms

Window = 27 * 400 ms = 10.8 s for 250 kbps

Window = 15 * 400 ms = 6.0 s for 1 Mbps and 2 Mbps
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Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243
Report #: 2019159DSS

Plot 9-4: Dwell Time, 250 kbps, Hopping
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Plot 9-6: Dwell Time, 1000 kbps, Hopping
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Plot 9-8: Dwell Time, 2000 kbps, Hopping
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Plot 9-9: ATO, 2000 kbps, Hopping

Agilent Spectrum Anu,,-.w 5:....1:: 58

T z SENGE Th LIz & =3

Center Freg 2.44 uuuuuuu GHz Avg Type: Log-Pur TS
PR Fost e 1rig: Yideo AvglHald: 1M

IFGainL ow Anten: 20 dB

Ref DMset 20 dB
Ref 30,00 dBEm

i R R

Pulses = 47

Center 2.440000000 GHz Span 0 Hz
Res BW 300 kHz WBwW 1.0 MHz Sweep 6.000 5 (1001 pts)

MSG STATUS

Result: Pass
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Test Personnel:

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’'s: FCC ID: UE3SX243 / IC: 7044A-SX243
Report #: 2019159DSS

Khue Do

il

September 30, 2019
October 31, 2019

EMC Test Engineer Sighature Dates of Test
Table 9-6: ATO Test Equipment
AESLLt " Manufacturer Model Part Type Serial Number Cg:]igrggtoen
901521 MA/COM 2082 oL7a- At;g%“ftzréﬁ)Z?B N/A 08/07/2020
901583 Te CAh?]i('jQ;ies oA (gsl:aga_' ggégyé?_'rz) MY51250846 | 02/06/2021
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10 Duty Cycle

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen

ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243

Report #: 2019159DSS

The EUT was set to hopping mode for normal use operation. The spectrum analyzer gate function was
used to determine the pulse width using the gate start and stop times, with a zero span to capture a pulse

from the device under test. The sweep was then set to single sweep for 100 ms.

The Duty Cycle in the above period (100 ms) is equal to the number of pulses multiplied by the dwell time,
then divided by 100 ms. Please refer to Section 9 for dwell time.

10.1 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainty expressed at 95% confidence

level using a coverage factor k=2.
Duty Cycle: +1.0 * 105 Hz

10.2 Duty Cycle Test Results

Table 10-1: Duty Cycle Environmental Factors
Date Temperature Humidity Atmospheric Pressure
Ch) (%) (kPa)
10/04/2019 75.5 39 100.8
10/31/2019 73.2 26 100.8

Table 10-2: Duty Cycle Data

(Et;i;i) Number(l?l)f Pulses Duty Cycle (%)
250 12 0.123
1000 24 0.067
2000 24 0.036
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Plot 10-1: Duty Cycle, 250 kbps, Hopping

@ RBN 10 MHz

“VBN 10 MHz
Ref 10 dBm “Att 10 dB SNT 100 ms

B
7 9

=1C

[1-3C

bl Yoy oI T sl G

Cearter 2.4 Gz 10 ms/

Date: 4.0CT.2019 09:01:28

Number of Pulses: 12

Duty Cycle = (1.028 ms * 12) / 100 ms = 0.123
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Plot 10-2: Duty Cycle, 1000 kbps, Hopping

RBN 10 MHz

VBN 10 MHz

10 dB SNT 100 ms

| HH
[~ —7C
- —8C
—C
Center 2.4 GHz 10 ms/

Date: 4.0CT.2019 09:05:53

1 69

Number of Pulse = 24

Duty Cycle = (0.280 ms * 24) / 100 ms = 0.067
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Plot 10-3: Duty Cycle, 2000 kbps, Hopping
@ RBN 10 MHz
“ VBN 10 MHz
Ref 10 dBm At 10 dB SWT 100 ms
ac

Cearter 2.4 Gz 10 ms/

Date: 4.0CT.2019 09:06:50

Number of Pulse = 24
Duty Cycle = (0.150 ms * 24) / 100 ms = 0.036

Test Personnel:

Khue Do j October 4, 2019
October 21, 2019

EMC Test Engineer Sighature Dates of Test

Table 10-3: Duty Cycle Test Equipment

RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
2082-6174- Attenuator, 20 dB
901521 MA/COM 20 (DC — 4 GHz) N/A 08/07/2020

Rohde & FSU Spectrum Analyzer
901581 Schwarz 1166.1660.50 (20 Hz — 50 GHz) 200106 04/26/2021
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11 AC Conducted Emissions — FCC 15.207; ISED RSS-Gen 8.8

The power line conducted emission measurements were performed in a type shielded enclosure. The EUT
was placed on a wooden table. Power was fed to the EUT through a 50-ohm/50 microhenry Line
Impedance Stabilization Network (LISN). The EUT LISN was fed power through an AC filter box mounted
on the shielded enclosure. The filter box and EUT LISN housing are bonded to the ground plane of the
shielded enclosure. A second LISN, the peripheral LISN, provides isolation for the EUT’s auxiliary
equipment. This peripheral LISN was also fed AC power.

The spectrum analyzer was connected to the AC line through an isolation transformer. The 50-ohm output
of the EUT LISN was connected to the spectrum analyzer input through a Solar 100 kHz high-pass filter.
The filter is used to prevent overload of the spectrum analyzer from noise below 100 kHz. Conducted
emission levels were measured on each current-carrying line with the spectrum analyzer operating in the
CISPR quasi-peak mode (or peak mode if applicable). The analyzer's 6 dB bandwidth was set to 9 kHz.
Video filter less than 10 times the resolution bandwidth is not used. Average measurements are performed
in linear mode using a 10 kHz resolution bandwidth, a 1 Hz video bandwidth, by increasing the sweep time
in order to obtain a calibrated measurement. The emission spectrum was scanned from 150 kHz to 30
MHz.

11.1 Test Limits

Table 11-1: Conducted Emission Limits per 15.207
Frequency Quasi-Peak Average
(MHz) (dBpv) (dBpv)
0.15 - 0.50 66 to 56 56 to 46
0.5-5.0 66 46
5-30 60 50

11.2 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainties expressed at 95% confidence
level using a coverage factor k = 2.

Conducted Emissions: +3.6 dB

11.3 Conducted Emissions Test Data

Table 11-2: Conducted Emissions Environmental Factors
Date Temperature Humidity Atmospheric Pressure
CF) (%) (kPa)
10/10/2019 73.4 31 100.8
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Plot 11-1: Conducted Emissions — Phase

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243

Report #: 2019159DSS

Project # - 2019159
Client = Sensonix Incorporated

Rhein Tech Labks, Inc,
Conducted Emissions, Class B

EUT - SX243 Hopping 2 Mbps, Phase, 115V 60Hz
100.0,
80,0 Limit_Qp
i — Limit_&AvVG
Hl]l.l]: — Phase
= 700 \\
m s
= 600 - )
E L \-""-\ .i'\-‘ _________________________
= ab0: e,
n_ s
E 40,0¢
sn.n-:
zn.n-:
10,0+
1&!‘.[!}{ 1.0M 10.0M 30.0M
Frequency (Hz)
Operator: Khue Do
Current Time -10:36:15 AM, Thursday, October 10, 2018
Table 11-3: Conducted Emissions Data, Phase
Frequency Detector Raw Level SCF Corrected Limit Margin
(MHz) (dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
0.150 PK 47.1 0.1 47.2 66.0 -18.8
0.150 AVG 25.3 0.1 25.4 56.0 -30.6
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Plot 11-2:

Client: Banner Engineering Corp.

Model: SX243

Standards: FCC 15.247/ISED RSS-247/RSS-Gen
ID’s: FCC ID: UE3SX243 / IC: 7044A-SX243
Report #: 2019159DSS

Conducted Emissions — Neutral

Froject # - 2019159

Client = Sensonix Incorporated

Rhein Tech Labks, Inc,
Conducted Emissions, Class B

EUT - SX243 Hopping 2 Mbps, Neutral, 115Y 60Hz
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10,0+
15.0}{ 1.0M 10.0M 30,0
Frequency (Hz)
Operator: Khue Do
Current Time -10:48:20 AM, Thursday, October 10, 2018
Table 11-4: Conducted Emissions Data, Neutral
Frequency Detector Raw Level SCF Corrected Limit Margin
(MHz) (dBuVv/m) (dB/m) (dBuVv/m) (dBuVv/m) (dB)
0.150 PK 47.4 0.1 47.5 66.0 -18.5
0.150 AVG 25.4 0.1 25.5 56.0 -30.5
Result: Pass
Test Personnel:
Khue Do Mj@@j October 10, 2019

EMC Test Engineer Sighature Date of Test
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Table 11-5: Conducted Emissions Test Equipment
RTL . Calibration
Asset # Part Type Manufacturer Model Serial Number Due Date
. Hewlett
900339 | Quasi-Peak Adapter Packard 85650A 2521A00743 04/24/2020
900728 Filter Solar Type 8130-7.0 N/A 04/24/2020
900930 | SPectrum Analyzer Hewlett 85662A 3144A20839 N/A
Display Packard
Spectrum Analyzer Hewlett
900931 (100 Hz — 22 GHz) Packard 8566B 3138A07771 04/24/2020
901083 16A LISN AFJ LS16/110VAC | 16010020080 02/13/2021
International
N/A Test software ETS-Lindgren | TILE! 7.1.3.20 N/A N/A
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12 Radiated Emissions — FCC 15.209; ISED RSS-247 5.5; RSS-Gen 8.9, 8.10
12.1 Radiated Emissions Measurements

Before final radiated emissions measurements were made on the OATS, the EUT was scanned indoors at
both one and three meter distances. This was done in order to determine its emission spectrum signal.

The physical arrangement of the test system and associated cabling was varied in order to determine the
effect on the EUT’s emissions in amplitude, direction and frequency. This process was repeated during
final radiated emission measurements on the OATS, at each frequency, in order to ensure that maximum
emission amplitudes were measured. Final radiated emissions measurements were made on the OATS at
a distance of 3 meters. The EUT was placed on a non-conductive turntable. At each frequency, the EUT
was rotated 360°, and the antenna was raised and lowered from 1 to 4 meters in order to determine the
emissions maximum levels. Measurements were taken using both horizontal and vertical antenna
polarization. The spectrum analyzer’'s 6 dB bandwidth was set to 120 kHz for frequencies below 1 GHz and
1 MHz for frequencies above 1 GHz. No video filter less than 10 times the resolution bandwidth was used.
The highest emission amplitudes relative to the appropriate limit were measured and recorded in this report.

12.2 Test Limits

Table 12-1: Radiated Emission Limits per 15.209

Frequency Field Strength Measure Distance
(MH2z) (LV/m) (m)

30 — 88 100 3

88 — 216 150 3

216 — 960 200 3

Above 960 500 3
Notes: 100 pV/m = 40.0 dBpV/m 150 pV/m = 43.5 dBpV/m
200 pV/m = 46.0 dBuV/m 500 pV/m = 54.0 dBuV/m

12.3 Measurement Uncertainty

Measurement uncertainties shown for these tests are expanded uncertainties expressed at 95% confidence
level using a coverage factor k = 2.

Radiated Emissions: +4.6 dB
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12.4 Field Strength Calculations

The field strength is calculated by adding the antenna Factor and Cable Factor, and subtracting the
Amplifier Gain (if any) from the measured reading. The basic equation with a sample calculation is as
follows:

FI(dBuVv/m) = SAR(dBuV) + SCF(dB/m)
FI = Field Intensity
SAR = Spectrum Analyzer Reading
SCF = Site Correction Factor

The Site Correction Factor (SCF) used in the above equation is determined empirically, and is expressed in
the following equation:

SCF(dB/m) = - PG(dB) + AF(dB/m) + CL(dB)
SCF = Site Correction Factor
PG = Pre-amplifier Gain

AF = Antenna Factor
CL = Cable Loss

The field intensity in microvolts per meter can then be determined according to the following equation:

FI(uV/m) = 10FI(dBpV/m)/20

For example, assume a signal at a frequency of 125 MHz has a received level measured as 49.3 dBuV.
The total Site Correction Factor (antenna factor plus cable loss minus preamplifier gain) for 125 MHz is
-11.5 dB/m. The actual radiated field strength is calculated as follows:

49.3 dBuV — 11.5dB = 37.8 dBuV/m

37.8120 1.89
0 =10 =77.6puVim
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12.5 Radiated Emissions Test Results — Standalone Module

Table 12-2: Harmonics, 250 kbps, 2402 MHz, Peak, Standalone Module
Frequency P SCF Pl P_ea_k Peal_<
(MHz) Detector (dB/m) Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4804.400 15.0 33.5 48.5 74.0 -25.5
12011.000 5.9 44.1 50.0 74.0 -24.0
19217.600 0.5 53.3 53.8 74.0 -20.2
Table 12-3: Harmonics, 250 kbps, 2402 MHz, Average, Standalone Module
Average Average Average Average
Fre(lt\q/IL;'le;cy Detect%r (dSI?SEw) Correc?ed Limi? Margign
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4804.400 13.2 33.5 46.7 54.0 -7.3
12011.000 -3.3 44.1 40.8 54.0 -13.2
19217.600 -5.4 53.3 47.9 54.0 -6.1
Table 12-4: Harmonics, 250 kbps, 2440 MHz, Peak, Standalone Module
Frequency Peak SCE Peak P_ea_k Peal_<
(MHz) Detector (dB/m) Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4880.000 16.6 33.5 50.1 74.0 -23.9
7320.000 12.9 35.8 48.7 74.0 -25.3
12200.000 7.3 44.1 51.4 74.0 -22.6
19520.000 -3.4 53.6 50.2 74.0 -23.8
Table 12-5: Harmonics, 250 kbps, 2440 MHz, Average, Standalone Module
Average Average Average Average
Fre(lt\q/IL;'le;cy Detect%r (dSI?SEw) Correc?ed Limi? Margign
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4880.000 14.3 33.5 47.8 54.0 -6.2
7320.000 10.9 35.8 46.7 54.0 -7.3
12200.000 -0.4 44.1 43.7 54.0 -10.3
19520.000 -10.0 53.6 43.6 54.0 -10.4
Table 12-6: Harmonics, 250 kbps, 2479 MHz, Peak, Standalone Module
Frequency P SCF Pl P_ea_k Peal_<
(MHz) Detector (dB/m) Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4958.000 14.6 33.7 48.3 74.0 -25.7
7437.000 7.3 35.9 43.2 74.0 -30.8
12395.000 7.0 44.2 51.2 74.0 -22.8
19832.000 -2.5 53.7 51.2 74.0 -22.8
22311.000 1.5 55.7 57.2 74.0 -16.8
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Table 12-7: Harmonics, 250 kbps, 2479 MHz, Average, Standalone Module
Average Average Average Average
Fre(lt\q/IL;'le;cy Detect%r (dSI?SEw) Correc?ed Limi? Margign
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4958.000 13.0 33.7 46.7 54.0 -7.3
7437.000 3.8 35.9 39.7 54.0 -14.3
12395.000 -0.6 44.2 43.6 54.0 -10.4
19832.000 -9.7 53.7 44.0 54.0 -10.0
22311.000 -4.5 55.7 51.2 54.0 -2.8
Table 12-8: Harmonics, 1000 kbps, 2403 MHz, Peak, Standalone Module
Peak Peak Peak Peak
Fre(lt\q/IL;'le;cy Detector (dSI?SEw) Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4806.000 14.7 33.5 48.2 74.0 -25.8
12015.000 6.7 44.1 50.8 74.0 -23.2
19224.000 -2.3 53.3 51.0 74.0 -23.0
Table 12-9: Harmonics, 1000 kbps, 2403 MHz, Average, Standalone Module
Average Average Average Average
Fre(lt\q/IL;'le;cy Detect%r (dSI?SEw) Correc?ed Limi? Margign
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4806.000 12.8 33.5 46.3 54.0 -7.7
12015.000 -2.7 44.1 41.4 54.0 -12.6
19224.000 -8.1 53.3 45.2 54.0 -8.8
Table 12-10: Harmonics, 1000 kbps, 2440 MHz, Peak, Standalone Module
Frequency P SCF Pl P_ea_k Peal_<
(MH2) Detector (dB/m) Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4880.000 14.0 33.5 47.5 74.0 -26.5
7320.000 12.8 35.8 48.6 74.0 -25.4
12200.000 7.8 44.1 51.9 74.0 -22.1
19520.000 -3.2 53.6 50.4 74.0 -23.6
Table 12-11:  Harmonics, 1000 kbps, 2440 MHz, Average, Standalone Module
Average Average Average Average
Fre(lt\q/IL;'le;cy Detect%r (dSI?SEw) Correc?ed Limi? Margign
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4880.000 12.3 33.5 45.8 54.0 -8.2
7320.000 10.5 35.8 46.3 54.0 -7.7
12200.000 0.1 44.1 44.2 54.0 -9.8
19520.000 -10.1 53.6 43.5 54.0 -10.5
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Table 12-12: Harmonics, 1000 kbps, 2468 MHz, Peak, Standalone Module
Frequency P SCF Pl P_ea_k Peal_<
(MHz) Detector (dB/m) Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4936.000 13.2 33.6 46.8 74.0 -27.2
7404.000 9.8 35.9 45.7 74.0 -28.3
12340.000 7.7 44.3 52.0 74.0 -22.0
19744.000 -2.2 53.7 51.5 74.0 -22.5
22212.000 -1.1 55.5 54.4 74.0 -19.6
Table 12-13:  Harmonics, 1000 kbps, 2468 MHz, Average, Standalone Module
Average Average Average Average
Fre(lt\q/IL;'le;cy Detect%r (dSI?SEw) Correc?ed LimiiJ Margign
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4936.000 11.0 33.6 44.6 54.0 -9.4
7404.000 6.6 35.9 42.5 54.0 -11.5
12340.000 0.6 44.3 44.9 54.0 -9.1
19744.000 -8.2 53.7 45.5 54.0 -8.5
22212.000 -7.9 55.5 47.6 54.0 -6.4
Table 12-14:  Harmonics, 2000 kbps, 2403 MHz, Peak, Standalone Module
Frequency P SCF Pl P_ea_k Peal_<
(MHz) Detector (dB/m) Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4806.000 14.8 33.5 48.3 74.0 -25.7
12015.000 6.7 44.1 50.8 74.0 -23.2
19224.000 -3.5 53.3 49.8 74.0 -24.2
Table 12-15:  Harmonics, 2000 kbps, 2403 MHz, Average, Standalone Module
Average Average Average Average
Fre(lt\q/IL;'le;cy Detect%r (dSI?SEw) Correc?ed Limi? Margign
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4806.000 13.0 33.5 46.5 54.0 -7.5
12015.000 -2.4 44.1 41.7 54.0 -12.3
19224.000 -10.3 53.3 43.0 54.0 -11.0
Table 12-16: Harmonics, 2000 kbps, 2440 MHz, Peak, Standalone Module
Frequency P SCF Pl P_ea_k Peal_<
(MHz) Detector (dB/m) Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4880.000 14.0 33.5 47.5 74.0 -26.5
7320.000 12.1 35.8 47.9 74.0 -26.1
12200.000 8.1 44.1 52.2 74.0 -21.8
19520.000 -4.0 53.6 49.6 74.0 -24.4
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Table 12-17:  Harmonics, 2000 kbps, 2440 MHz, Average, Standalone Module
Average Average Average Average
Fre(lt\q/IL;'le;cy Detector (dSESEﬂ Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4880.000 12.3 33.5 45.8 54.0 -8.2
7320.000 9.6 35.8 45.4 54.0 -8.6
12200.000 0.1 44.1 44.2 54.0 -9.8
19520.000 -10.5 53.6 43.1 54.0 -10.9
Table 12-18: Harmonics, 2000 kbps, 2468 MHz, Peak, Standalone Module
Frequenc Peak SCE Peak Peak Peak
(I(\]/IHZ) y Detector (dB/m) Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4936.000 14.1 33.6 47.7 74.0 -26.3
7404.000 10.2 35.9 46.1 74.0 -27.9
12340.000 8.3 44.3 52.6 74.0 -21.4
19744.000 -2.3 53.7 51.4 74.0 -22.6
22212.000 -1.3 55.5 54.2 74.0 -19.8
Table 12-19:  Harmonics, 2000 kbps, 2468 MHz, Average, Standalone Module
Average Average Average Average
Fre(lt\q/IL;'le;cy Detector (dSESEﬂ Corrected Limit Margin
(dBpVv/m) (dBpVv/m) (dBpVv/m) (dB)
4936.000 12.7 33.6 46.3 54.0 -7.7
7404.000 6.8 35.9 42.7 54.0 -11.3
12340.000 1.1 44.3 45.4 54.0 -8.6
19744.000 -8.3 53.7 45.4 54.0 -8.6
22212.000 -6.8 55.5 48.7 54.0 -5.3
Result: Pass
Test Personnel:
Fap
Dan Baltzell 'JAMJ{J&M April 2, 2020
L

EMC Test Engineer Date of Test

Sighature
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Table 12-20: Radiated Emissions Test Equipment
RTL . Calibration
Asset # Part Type Manufacturer Model Serial Number Due Date
900321 aoén_g”;eg’:_"’j‘zs) EMCO 3161-03 9508-1020 05/17/2021
900323 ('ggrf gf@ﬁi) EMCO 3160-7 9605-1054 05/17/2021
Horn Antenna
900356 | (155 18,0 GHz) EMCO 3160-08 9607-1044 05/17/2021
900711 (';'gr_” ﬁrgeé‘gi) ATM 10-443-6R 8051905-1 04/07/2022
900712 g%rf égtg”H”S ATM 15-443-6R 8051805-1 04/07/2022
900772 Hgf ﬁrgel_?zr;a EMCO 3161-02 9804-1044 05/17/2021
Bilog Antenna
900791 | (305000 M) Chase CBL6111B N/A 10/04/2020
Preamplifier Rhein Tech
900905 | 11" 5000 MH2) piniiheiid PR-1040 1006 08/29/2020
RF Filter Section Hewlett
900913 | (100 iz - 6.5 GH2) Daokard 85462A 3325A00159 | 05/14/2021
EMI Receiver Section Hewlett
900914 | =g \4 17 6.5 oriz) Daokard 85460A 3330A00107 | 05/14/2021
Horn Antenna
901218 | 140" 26.5 GHiz) EMCO 3160-09 960281-003 05/05/2021
901256 a%rﬂ égt(e;?—?za) ATM 19-443-6R 8041704-01 | 04/04/2020
Horn Antenna
901303 | 56 " 40,0 GHiz) EMCO 3160-10 960452-007 05/15/2021
Spectrum Analyzer Rhode &
901581 | 50t 60 ahin) by 1166.1660.50 200106 06/26/2021
Signal Analyzer Agilent
901583 | 10'hy ~ 26.501z) | Technologies | EXANIOIOA | MY51250846 | 02/06/2021
Preamplifier Hewlett
901723 (L 266 GHY) Daokard 84498 3008A00762 | 09/03/2020
N/A Test Software Rhein Tech | RTL Emission N/A N/A
Laboratories 1.14
901592 | SMK RF Cables 20 '”S“""}tnecd Wire | B ia0> NA 01/29/2021
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13 Conclusion
The data in this measurement report shows that the EUT as tested, Banner Engineering Corp., Model

SX243, FCC ID: UE3SX243, IC: 7044A-SX243, complies with the applicable requirements of FCC Parts 2
and 15 and ISED RSS-247 and RSS-Gen for Limited Modular Approval.

Page 75 of 92



