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TEST SUMMARY
Applicable Standard
Test Item Result
FCC ISED
: RSS 247 Issue 2,
Maximum conducted (average) output power FCC 15.247(b)(3) Section 5.4 (d) Pass
. . RSS 247 Issue 2,
Maximum Power Spectral Density FCC 15.247(e) Section 5.2 (b) NT
. RSS 247 Issue 2,
DTS Bandwidth FCC 15.247(a)(2) Section 5.2 (a) NT
Emissions in non-restricted frequency bands FCC 15.247(d) RSS 24.7 Issue 2, NT
Section 5.5
Spurious Radiated Emissions and Restricted FCC 15.209 / FCC RSS-Gen Issue Pass
Bands of Operation 15.205 5,Section 8.9 /8.10
Conducted Emissions on a.c Power Lines FCC 15.207 RSS-Gen Issue Pass
5,Section 8.8

Note: N/T: Not Tested

CLSS Gateway product was certified with FCC ID: PV3CGWMB , IC:1609A-CGWMB, hence other test cases are
excluded which can be found in the test report ULR-TC56881930000099F and ULR-TC568819300000086F issued

to Honeywell by TUV Rheinland India.

Product Category: Electronics Testing
Test Discipline: EMC Test Facility
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REVISION HISTORY OF THIS REPORT

Report Number

Version

Description

Issue date

ULR-TC568820300000024F

01

Initial issue of report

01.07.2020

ULR-TC568820300000024F

02

Correction in the module identification from CGW-
MB to HON-CGW-MBB

Note: the Model HON-CGW-MBB covers the
addition of Cellular module, hence the changes
done to CLSS gateway under C2PC approach shall
be only applicable to this model

03.08.2020
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1 GENERAL REMARKS

1.1 Attachments

All attachments are part of this test report and are issued in separate document

[EEN

. TEST SETUP PHOTOS

. EUT EXTERNAL PHOTOS

. EUT INTERNAL PHOTOS

. FCC LABEL AND LABEL LOCATION

. BLOCK DIAGRAM

. SPECIFICATION OF EUT

. SCHEMATIC DIAGRAM

. BILL OF MATERIAL

© 00 N o 0o b~ W N

. USER MANUAL

1

o

- MAXIMUM PERMISSIBLE EXPOSURE INFORMATION
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2.1 Testing Facilities
1. TUV Rheinland (India) Pvt.Ltd.,
27/B, 2nd Cross,
ElectronicCityPhasel
Bangalore — 560 100,
India
2. TUV Rheinland (India) Private Limited
108 , Beside ISBR Business School,
Electronic city Phase |
Bangalore - 560 100.
India
2.2 List of Test and Measurement Instruments
Table 1: List of test and measurement instruments
Equipment Manufacturer Model Serial Firmware | Calibration Periodicit Test
quip Name Number | Versions Due Date y Facility
EMI Receiver Rohde & ESU40 | 100288 | 4.43SP3 | 11.10.2020 | Yearly
Schwarz
Active loop Frankonia | Lax-10 | “AX10- - 15.07.2020 |  Yearly
antenna 800
Biconical VHBB91 9124-
Antenna Schwarzbeck | 24+BBA | 1208+910 - 16.01.2021 Yearly
9106 6-0525
Log - Periodical VUSLP | VULP911 i Radiated
Antenna Schwarzbeck 9118 A 8A-0733 17.01.2021 Yearly Spurious
BBHA 9120D- i
- Emission
Horn Antenna Schwarzbeck 9120 D 1944 17.07.2020 Yearly
BBHA
Horn Antenna Schwarzbeck %??()A 9170- i 29.01.2021 Yearly
0904
Semi Anechoic Frankonia i ) i i i
Chamber
Fully Anechoic
Chamber Albatross - - - - -
USB Wideband Boonton 55006 | 10231 . 07.09.2020 | Yearly | Antenna-
Power Sensor Port
Spectrum Agilent US41192 Measurem
Analyser Technologies E4407B 779 A.14.06 28.09.2020 Yearly ents
. Rohde &
EMI Receiver Schwarz ESW 44 101732 - 10.12.2020 Yearly AC Power
Rohde & ENV line
LISN Schwarz 216 100022 - 05.09.2020 Yearly conducted
Pulse Limiter Rohde & ESH3- 100811 - 01.08.2020 Yearly emission
Schwarz Z2
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Table 2: Instrument application Software versions
SL. No. Test Type Application Version
software
1 Radiated spurious emission measurement in EMC 32 10.60.00
SAC
) Radiated spurious egg\sglon measurement in EMC 32 10.60.00
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

The gateway acts as a portal among fire alarm panels, and peripheral devices. The gateway connection with

the fire alarm panel enables reading the inventory and transmitting the data. The connection with Cloud

facilities remotely monitoring and managing the fire detection systems.

3.2 Ratings and System Details of EQuipment under Test

Table 3: Ratings and System Details as declared by Client*

Radio Protocol

Wi-Fi

BLE

Operating Frequency Range

2412MHz to 2462MHz

2402MHz to 2480MHz

No. of Channels

11 (Refer Table 6)

40 (Refer Table 7)

Channel Spacing 5MHz 2MHz
_ 802.11b5 CCK and DSSS GESK
Modulation 802.11g: OFDM
802.11n: OFDM
Number of antennas 2 1
Antenna Gain 3 dBi

Antenna Type

Printed F Antenna

Supply Voltage to Product

24V DC (powered through USB Port / NUP(RS232) Port)

Storage

Environmental
conditions Operating

-10°C to +60° C

EUT Dimension (L x W x T)

200mm x 70mm X 255mm

Cellular Module AT&T Verizon
FCCID RI7LE910NAV2 RI7LE910SVV2
IC ID 5131A-LE910NAV2 5131A-LE910SVV2
HVIN LE910-NA V2 LE910-SV1
PMN LE910-NA V2 LE910-SV1

Supply Voltage to Product : CLSS gateway can be powered with the following ports

Port

Powered through

USB Port

Fire alarm control panel

NUP (RS232) Port

Fire alarm control panel
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*Disclaimer: The information/data is supplied by the client and the same is considered to arrive at the final value.
Any changes made apart from the specified specification, can directly impact on the tests results. Refer the products
user manual for more details.

Note: Product CLSS Gateway has multiple protocols. All the supported wireless protocols and their respective test
results are issued in saparate test reports, refer clause 4.6 for report reference.

3.3 Simultaneous operation

WiFi - LTE (AT&T)

Mode 1 Combinationations of WiFi — WCDMA (AT&T)
Simultaneous Operations BLE —LTE (AT&T)
BLE — WCDMA (AT&T)
Mode 2 Combinations of WiFi - LTE (Varizon)
Simultaneous Operations BLE - LTE (Varizon)
Cellular Module AT& T Verizon
FCC ID RI7LE910NAV2 RI7LE910SVV2
IC ID 5131A-LE910NAV2 5131A-LE910SVV2
HVIN LE910-NA V2 LE910-SV1
PMN LE910-NA V2 LE910-SV1

Note: Simultaneous Operation was performed with the above mentioned combination and worst case test results
are mentionrd in this report.

3.4 Measurement Uncertainty:

Reported uncertainties represent expanded uncertainties expressed at approximately the 95% confidence level
using a coverage factor of k = 2

Table 4. Measurement Uncertainty

Parameter Uncertainty
RF output power, conducted +0.51 dB
Power Spectral Density, conducted +0.85 dB
Unwanted Emissions, conducted +2.58 dB
SAC, radiated measurement +3.67 dB
FAC, radiated measurement +4.95 dB
Temperature +3 C
Supply Voltages +3 %
Time 5 %

Note: The listsed uncertainities are the worst case uncertainity for the entire range of mesurements and are for the
reporting purpose only and are not used in determining the PASS/FAIL of the results.
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4

TEST SET-UP AND OPERATION MODE

4.1 Principle of Configuration Selection

Transmission was enabled with highest possible duty cycle on Low, Mid and High channels.

4.2 Operation and Software of the EUT

Software Name: FW 2.5
Software Version: 2.1.11.16
Hardware Name: CLSS Gateway

Hardware Version: CCM-BM28 RevA

4.3 Test modes — data rates and modulations

Conducted and Radiated spurious emissions tests were performed and reported only for EUT worst
case operating modes

4.4 Special Accessories and Auxiliary Equipment

- Test laptop and USB cable
- Fire Alarm control panel (to power up CLSS gateway through USB or NUP(RS232) Port )

4.5 Countermeasures to achieve EMC Compliance

- None

4.6 Report references

Note: Product CLSS Gateway has multiple protocols. All the supported wireless protocols and their respective test

results are issued in saparate test reports.

SL. No. RF Protocol / Frequency Bands Report No.
1 LTE, WCDMA ULR-TC568820300000023F
2 WLAN 2.4GHz & BLE ULR-TC568820300000024F
3 BT ULR-TC568820300000025F
4 WLAN 5GHz ULR-TC568820300000026F

Table 5: TUV Sample identification details

Samples

used for Testing S/N Number

Antenna port

A002842870-001
measurement

Radiated mode test A002842870-009
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4.7 List of frequencies

Frequency
Band
(MHz)

Channel No.

Channel
Frequency
(MHz)

2412

2417

2422

2427

2432

2412 — 2462

2437

2442

2447

OO (N[ |W|IN|F

2452

[N
o

2457

11

2462

Table 6: List of Wi-Fi center Frequencies

Channel used for Wi-Fi testing

Channel Bandwidth 20MHz
Channel low: 2412MHz
Channel mid : 2442MHz
Channel high : 2462MHz

Frequency Band Channel Frequency
(GHz) No. (MH2z)
0 2402
1 2404
2 2406
3 2408
18 2438
BLE
19 2440
(2.4-2.4835) 20 5437
36 2474
37 2476
38 2478
39 2480

Channel used for BLE testing

Channel low : 2402MHz
Channel mid : 2440MHz

Table 7: List of BLE Center frequencies

Channel High : 2480MHz
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5 Operational Description of the product

The gateway acts as a portal among fire alarm panels, and peripheral devices. The gateway connection with

the fire alarm panel enables reading the inventory and transmitting the data. The connection with Cloud

facilities remotely monitoring and managing the fire detection systems.

6 Block Diagram of the product

The Gateway Board’s Layout

Power Indicator  LED Indicators ~ 1amper
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PCB Layout
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/ TEST METHODOLOGY

7.1 Conducted Spurious Emission Test on AC Power Line

Measured levels of ac power-line conducted emission across the 50Q LISN port (to which the EUT is
connected). All emission voltage and current measurements shall be made on each current-carrying
conductor at the plug end of the EUT power cord by the use of mating plugs and receptacles on the
LISN, if used. Equipment shall be tested with power cords that are normally supplied or recommended
by the manufacturer and that have electrical and shielding characteristics that are the same as those
cords normally supplied or recommended by the manufacturer.

The device is placed on the test table, raised 80cm above the referance ground plane. The vertical
conducting plane is located 40cm to the rear of the device. AC Conducted emission measurement is
made over frequency range from 150kHz to 30MHz, this measurement was performed with EUT
powered by 2 methods and both method are tested individually, one with an AC adaptor with 110V AC
60Hz supply and second with Wireless charger with supply 110V AC 60Hz.

7.1.1 Test Setup Configuration

0,1m
EUT/AE 0.1m "‘"

PSU 3 P
J /?f EUT/AE /]I-’/ T

= " EUT/AE T——
08m
—___ Cablesto
AE -
=
0,5m /

L N
Y ///*———7_,
L /[ \g ANN
el | ) e
g ] e

0,4 m to vertical reference ground plane

to other
metallic
objects

Vertical reference ground plane

AMNSs bonded to a reference ground plane

IEC 016/12
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7.2 Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.10-2013.
The equipment under test (EUT) was placed at the middle of the 80 cm high turntable for below 1 GHz
& 1.5 m height for above 1 GHz measurement, and the EUT is 3 meters far from the measuring antenna.
The turntable was rotated 360° for obtaining the maximum emission. The height of the measuring
antennas was scanned between 1 m and 4 m, and the antenna rotated to repeat the measurements for
both the horizontal and vertical antenna polarizations. Repeat the measurement steps until the
maximum emissions were obtained. The measurement above 1000 MHz was performed by horn
antenna, The measurement below 30 MHz was performed by loop antenna, Measurement from 30 MHz
to 200 MHz was performed by Baloon and Biconical Antenna, and mesurement from 200 MHz to 1 GHz
was performed by Log-Periodic Antenna.

The EUT was rotated around the X-, Y-, and Z-Axis and the results from worst case axis are recorded.
Field Strength (dBuVv/m) = Measured Value(dBuV) + Antenna Factor(dB) + Cable Loss(dB) — Pre
Amplifier Gain (dBi)

7.2.1 Test Setup Configuration

EUT

3m test distance
H:‘ > > EMI-Receiver
J
\ 0

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

3am

Pre-Amplifier Measuring Receiver/
Spectrum Analyzer

o B
- L

1
T

Turntable

Figure 2: Frequency Range 30 MHz — 200 MHz
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Semi-anechoic Chamber

3m

F 3
Y

Measuring Receiver /

Pre-Ampliifier Spectrum Analyzer

EUT

y Turntable

Ground Plane

Figure 3: Frequency Range 200 MHz - 1GHz

Fully anechoic Chamber

. i o~ Measuring Receiver /
Pre-Amplifier

EUT TP Spectrum Analyzer

( 1 Tumtable i

30 CMI

1

Figure 4: Frequency Range above 1 GHz
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8 TEST RESULTS FOR Wi-Fi

8.1 Maximum Average Conducted Output Power
Result Pass

FCC part 15 Subpart C 15.247 (b)(3) / RSS 247 Issue

Test Specification 2, Section 5.4 (d)

Test Method Subclause 11.9.2.2.4 of ANSI C63.10

Detector Average sample detector

Port of testing Antenna port

Requirement Power <1 W (30 dBm) & e.i.r.p <4 W (36 dBm)

Test Method

USB Wideband
Power Sensor

EUT 10 dB attenuator

Test Condition
Normal Test Condition:

Temperature (Norm) =+ 22.3 °C Voltage = 24V DC (through UAB Port) Relative humidity = 62 %

KDB Guidelines applied:

Measurements were made as per section 8.3.1.3 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:
1. All the losses are included during measurement and final values are mentioned in the test report.
2. Total Average Output power (dBm) = Measured Average power (dBm) + Attenuator factor (10dB) +
Cable loss (2dB)
3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 3 dBi
4. Maximum (e.i.r.p) = Maximum Average output power (dBm) + antenna gain (3 dBi)

Duty cvcle Maximum Maximum

Data Channel Duty yey Conducted Average Maximum L e.i.r.p

correction ) Limit P

Mode rate Frequency cycle factor Output Output (e.i.r.p) dBm) Limit
(Mbps) (MHz) % (dB) Power Power (dBm) (dBm)

(dBm) (dBm)

2412 100.00 0.00 17.78 14.63 17.63 30 36

1 2442 100.00 0.00 17.60 14.49 17.49 30 36

2462 100.00 0.00 17.38 14.29 17.29 30 36

802.11b

2412 89.13 0.50 17.11 14.20 17.20 30 36

11 2442 89.13 0.50 16.92 13.98 16.98 30 36

2462 89.13 0.50 16.87 13.90 16.90 30 36

2412 94.02 0.27 23.87 13.87 16.87 30 36

6 2442 94.02 0.27 23.67 13.81 16.81 30 36

2462 94.02 0.27 23.49 13.60 16.60 30 36

2412 78.80 1.04 23.15 14.08 17.08 30 36

802.11g 24 2442 78.80 1.04 22.93 13.91 16.91 30 36
2462 78.80 1.04 22.79 13.63 16.63 30 36

2412 57.68 2.39 23.35 14.66 17.66 30 36

54 2442 57.68 2.39 23.00 14.50 17.50 30 36

2462 57.68 2.39 22.54 14.20 17.20 30 36

2412 94.62 0.24 24.13 13.48 16.48 30 36

MCSO0 2442 94.62 0.24 23.99 13.28 16.28 30 36

2462 94.62 0.24 23.58 13.04 16.04 30 36

2412 69.66 1.57 23.65 13.98 16.98 30 36

802.11n

(20MH2) MCs4 2442 69.66 1.57 23.38 13.66 16.66 30 36
2462 69.66 1.57 23.18 13.56 16.56 30 36

2412 87.70 0.57 23.75 12.47 15.47 30 36

MCS7 2442 87.70 0.57 23.61 12.23 15.23 30 36

2462 87.70 0.57 23.38 12.11 15.11 30 36

*Note: Duty Cycle Correction Factor Calculation
10*LOG (1/X) Where X is Duty Cycle is considered in below results

Duty cycle correction Factor is considered in Final Average Power
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8.2 Spurious Radiated Emissions & Restricted Bands of Operation

Result

Test Specification

Test Method
Measurement Location
Measurement Bandwidth
Detector

Measuring Distance
Requirement

Test setup

Table 8: Transmitter limits for Radiated emission

Pass

FCC part 15 Subpart C 15.247 (d) / (15.209 & 15.205) /
IC RSS-GEN, Section 8.9 and 8.10

ANSI C63.10

Semi anechoic chamber < 1GHz
Fully anechoic chamber > 1GHz

100 kHz for frequency range < 1GHz
1 MHz for Frequency range >1GHz

Refer remarks below
3m
As per the limits mentioned in the below table

Reffer TEST METHODOLOGY

Frequency Field strength Field strength Distance of
(MHz) (uv/m) (dBuV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 - 1.705 24000/F(kHz) 33.80 — 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 435 3
216-960 200 46.0 3
Above 960 500 54.0 3

Remark: * The limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds to 128.51 —
93.80, 73.80 — 62.96 and 69.54 dBuV/m at 3m range by extrapolation calculation and the measurement of

loop antenna.

The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak
detector except for the frequency bands 9—90 kHz, 110-490 kHz and above 1000 MHz Radiated emission
limits in these three bands are based on measurements employing an average detector.

Environmental conditions:

Temperature (Norm) = + 24 °C
Relative humidity = 62 %

Voltage = 24 V DC (through USB Port and NUP(RS232) Port)

Note: For the above 1 GHz worst case test results observed in power mode 24 V DC (through USB Port)
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Test results:

Note: All the losses are included during measurement and final values are mentioned in the test report. Refer TEST
METHODOLOGY for more details

Test Results:
Test results for frequency range 9kHz — 30MHz

No emissions found in frequency range 9 kHz to 30 MHz, and measured levels are below 20dB from the limit line,
have not reported

Test results for frequency range 30MHz — 200MHz

Power Mode: 24V DC Through NUP(RS232) Port

Antenna Frequency En’lloiies“i(on Limit Margin
Polariztion (MHz) (dBuVim) (dBpV/m) (dB)
30.758 25.16 40.00 -14.84
97.569 25.02 43.50 -18.48
Vertical
113.785 28.78 43.50 -14.72
120.038 24.97 43.50 -18.53
95.913 17.54 43.50 -25.96
Horizontal 125.008 34.21 43.50 -9.29
150.002 36.60 43.50 -6.90

80

70

60

50

30

Levelin dBpY/m

20

30M 50 60 70 80 90 100M 200M

Frequencyin Hz
Polarization: Vertical
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Levelin dBuY/m

80

70

60

50

40

30

20

30M

50 60 70 80 9 100M

Frequencyin Hz

2000

Polarization: Horizontal

Power Mode: 24V DC Through (USB Port)

Antenna Frequency Enljiizli(on Limit Margin
Polarization (MHz) (dBpV/m) (dBpV/m) (dB)
38.69 22.30 40.00 -17.70
Vertical 49.99 28.12 40.00 -11.88
124.98 32.09 43.50 -11.41
149.98 35.02 43.50 -8.48
50.00 21.85 40.00 -18.15
. 125.00 30.86 43.50 -12.64
Horizontal
149.99 34.41 43.50 -9.09
155.61 32.12 43.50 -11.38
80T
70T
601
50T
s 4
2 a0 J
% 4
£ 307
§ +
L 207,
1071
ol
101
30M 5i0 EiiO TEO E;O 9;0 1OL)M 20i0M
Frequency in Hz

Polarization: Vertical
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Level in dByV/m

80T
70T
60T

50T

40
30T

20T

30M

} } . } . .
50 60 70 80 90 100M
Frequency in Hz

{
200M

Polarization: Horizontal
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Test results for frequency range 200MHz — 1GHz

Power Mode: 24V DC Through NUP(RS232) Port

Antenna Frequency Enfiiili(on Limit Margin
Polarization (MHz) (dBuV/m) (dBuV/m) (dB)
346.48 28.11 46.00 -17.89
Vertical 544.48 32.95 46.00 -13.05
841.49 32.57 46.00 -13.43
940.49 37.21 46.00 -8.79
249.97 34.80 46.00 -11.20
Horizontal 346.49 28.97 46.00 -17.03
742.48 30.84 46.00 -15.16
841.50 32.19 46.00 -13.81
80T
70T
60T
50T |_
£ T
3 407
% 4
E 30T
5 T
3 201
10
o
-10-7
200M 3(;0 4;)0 52)0 G[i)O 7[;0 8(;0 9(;0 1:3
Frequency in Hz
Polarization: Vertical
80+
70T
60+
50+ |_
E =
= 407
% 4
£ 307
E +4
o 20t
107
ol
10T
200M 360 4(IJO 5(IJO S(IJO T(IJO 860 960 1IG
Frequency in Hz

Polarization:Horizontal
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Power Mode: 24V DC Through (USB Port)

Antenna Frequency Enfiiili(on Limit Margin
Polarization (MHz) (dBuV/m) (dBuV/m) (dB)
Vertical 346.49 25.12 46.00 -20.88
Vertical 445.50 30.54 46.00 -15.46
Vertical 940.50 32.85 46.00 -13.15
Horizontal 249.96 32.76 46.00 -13.24
Horizontal 544.49 34.07 46.00 -11.93
Horizontal 841.49 31.88 46.00 -14.12
80T
70T
60T
50T |_
=i |
E 40T
g |
E 30T
s |
4 207
107
o
101
200M 3;)0 560 660 760 SlI)O 9;)0 1:3
Frequencyin Hz
Polarization: Vertical
80T
701
60T
50T |_
c R |
S 407
Z2 |
T
£ 307
E 1
% 204
107
ol
ot
200M BEI)O 5;)0 G(IJO Tll)O B(I)O 960 1:3
Frequency in Hz

Polarization: Horizontal
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Test results for the frequencies in the range 1 GHz to 26.5 GHz

Modulation: 802.11b

Data Rate: 11Mbps

Channel A Measured Field Limi Marai
Frequency P Int.enn.a Frequency Strength dBm\1/I/t férgm
(MHz) | Potarization | ==y o™ | @Buv/my | (@BRV/IM) | (dB)
2390(Pk) 51.62 74* -22.38
2390(Av) 35.16 54* -18.84
2402(Pk) 108.56 - -
. 2402(Av) 99.55 - -
Vertical
4824(PK) 42.47 74 -31.53
4824(Av) 29.28 54 -24.72
7236(PK) 47.94 74 -26.06
2412 7236(Av) 34.61 54 -19.39
2390(PKk) 49.12 74* -24.88
2390(Av) 33.71 54* -20.29
2402(PK) 105.72 - -
. 2402(Av) 96,98 - -
Horizontal
4824(PK) 42.14 74 -31.86
4824(Av) 29.11 54 -24.89
7236(PK) 46.81 74 -27.19
7236(Av) 34.53 54 -19.47
2442(PKk) 107.72 - -
2442(Av) 98.92 - -
. 4884(Pk) 42.10 74* -31.90
Vertical
4884(Av) 30.01 54* -23.99
7326(Pk) 46.59 74 -27.41
0442 7326(Av) 34.57 54 -19.43
2442(Pk) 105.28 - -
2442(Av) 96.59 - -
. 4884(Pk) 44.07 74 -29.93
Horizontal
4884(Av) 31.46 54 -22.54
7326(Pk) 46.79 74 -27.21
7326(Av) 34.39 54 -19.61
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Channel Measured Field _ .
Frequency Ant.enn.a Frequency | Strength Limit Margin
(MH2) Polarization (MH2) (dBpV/m) (dBpVv/m) (dB)
2462(Pk) 106.48 - -
2462(Av) 97.81 - -
2483.5(Pk) 49.21 74* -24.79
i 2483.5(Av) 34.67 54* -19.33
Vertical
4924(Pk) 42.96 74 -31.04
4924(Av) 30.76 54 -23.24
7386(Pk) 48.49 74 -25.51
2462 7386(Av) 34.74 54 -19.26
2462(Pk) 104.52 - -
2462(Av) 95.97 - -
2483.5(Pk) 48.11 74* -25.89
) 2483.5(Av) 33.41 54* -20.59
Horizontal
4924(Pk) 43.12 74 -30.88
4924(Av) 30.68 54 -23.32
7386(Pk) 46.75 74 -27.25
7386(Av) 34.63 54 -19.37

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector

Table 9. RSE Test Results of Simultaneous Operation with Cellular and Non-Cellular:

Note: As specified under the section 3.3 simultaneous cobinations mode 1 and mode 2 are performed for AT&T
and Varizon Cellular modules, respectively. Only worst-case reported.

Worst case result for WiFi and LTE Combination: LTE Band 2 and Wi-Fi 2.4GHz

Worst case mode : -

Mode 1 with AT&T cellular module

Channel Measured Field . .
Frequency AEntgnn.a Frequency | Strength dL|m|/t M:z\jrgm
(MH2) Polarization (MH2) (dBpv/m) (dBuVv/m) (dB)

4824(Pk) 41.28 74 -32.72
4824(Av 29.07 -24.93
Vertical (AY) o4
7236(Pk) )
No Harmonics Found
2412 7236(Av)
4824(Pk) 43.13 74 -30.87
. 4824(Av) 29.93 54 -24.07
Horizontal
7236(Pk) 46.77 74 -27.23
7236(Av) 34.12 54 -19.88
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9 TEST RESULTS FOR BLUETOOTH LOW ENERGY

9.1 Maximum Peak Conducted Output Power

Result Pass

Test Specification FCC part 15 Subpart C 15.247 (b)(3) / RSS 247 Issue 2,
Section 5.4 (d)

Test Method Subclause 11.9.1.1 of ANSI C63.10

Measurement Bandwidth 300 kHz

Detector Peak

Port of testing Antenna port

Requirement Power <1 W (30 dBm) & e.i.r.p <4 W (36 dBm)

Test Method

Spectrum Analyzer
EUT 10 dB attenuator P Y

Test Condition
Normal Test Condition:

Temperature (Norm) = + 22.3 °C Voltage = 24V DC (through UAB Port) Relative humidity = 62 %

KDB Guidelines applied:

Measurements were made as per section 8.3.1 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:

Cable loss (2dB)

1. All the losses are included during measurement and final values are mentioned in the test report.
2. Total Peak Output power (dBm) = Measured Peak power (dBm) + Attenuator factor (10dB) +

3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 3 dBi
4. Maximum (e.i.r.p) = Maximum Peak output power (dBm) + antenna gain (3 dBi)

Channel Maximum Peak Maximum A e.i.r
Data Rate Conducted Output . Limit Lir P
(Mbps) Frequency Power (ed.l.r.p) (dBm) (d'gqr';
(MHz) (dBm) (dBm)
2402 5.50 8.50 30 36
1 2440 4.29 7.29 30 36
2480 2.78 5.78 30 36
Mkr1 2401777 GHz
Ref 14 dBm Atten 15 dB 5.507 dBm
Peak N
Log B S
10 T ]
dB/ ] \\\\
Offst "
2 b e \H
dB T
M1 52
53 FC
AA
Center 2.402 GHz Span 5 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2402MHz
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Ref 14 dBm

Mkr1 2.439772 GHz

Atten 15 dB 4.293 dBm

Peak
Log

Ky H

10
dB/

T

Offst

12 e - H\\

dB //”

M1 52
53 FC

Center 2.44 GHz
#Res BW 1 MHz

Span 5 MHz
#/BW 3 MHz Sweep 9.99 ms (1000 pts)

Ref 14 dBm

Channel Frequency: 2440MHz

Mkr1 2.479782 GHz

Atten 15 dB 2.789 dBm

Peak
Log

]

10
dB/

T T

Offst
12

7 ““*\

dB L

M1 52
53 FC

Center 2.48 GHz
#Res BW 1 MHz

Span 5 MHz
#UBW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2480MHz
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9.2 Spurious Radiated Emissions & Restricted Bands of Operation

Result

Test Specification

Test Method
Measurement Location
Measurement Bandwidth
Detector

Measuring Distance
Requirement

Test setup

Pass

FCC part 15 Subpart C 15.247 (d) / (15.209 & 15.205) /
IC RSS-GEN, Section 8.9 and 8.10

ANSI C63.10

Fully anechoic chamber

100 kHz for frequency range < 1GHz
1 MHz for Frequency range >1GHz

Refer remarks below

3m

As per the limits mentioned in the below table

Reffer TEST METHODOLOGY

Table 10: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (uv/m) (dBpV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 - 1.705 24000/F(kHz) 33.80 — 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Remark: * The limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds to 128.51 —
93.80, 73.80 — 62.96 and 69.54 dBuV/m at 3m range by extrapolation calculation and the measurement of

loop antenna.

The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak
detector except for the frequency bands 9—90 kHz, 110-490 kHz and above 1000 MHz Radiated emission
limits in these three bands are based on measurements employing an average detector.

Environmental conditions:
Temperature (Norm) = + 24 °C

Relative humidity = 62 %

Voltage = 24 V DC (through USB Port and NUP(RS232) Port)

Note: For the above 1 GHz worst case test results observed in power mode 24 V DC (through USB Port)
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Test results:

Note: All the losses are included during measurement and final values are mentioned in the test report. Refer TEST
METHODOLOGY for more details

Test Results:
Test results for frequency range 9kHz — 30MHz

No emissions found in frequency range 9 kHz to 30 MHz, and measured levels are below 20dB from the limit line,
have not reported

Test results for frequency range 30MHz — 200MHz

Power Mode: 24V DC Through NUP(RS232) Port

Antenna Frequency En?iizli(on Limit Margin

Polariztion (MHz) (dBuV/m) (dBpV/m) (dB)
30.758 25.16 40.00 -14.84
97.569 25.02 43.50 -18.48

Vertical

113.785 28.78 43.50 -14.72
120.038 24.97 43.50 -18.53
95.913 17.54 43.50 -25.96

Horizontal 125.008 34.21 43.50 -9.29
150.002 36.60 43.50 -6.90

80

70

60

50

40

30

Levelin dBpV/m

20

30M 50 60 70 80 90 100M 200M

Frequencyin Hz
Polarization: Vertical
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Levelin dBuY/m

80

70

60

50

40

30

20

30M

50 60 70 80 9 100M

Frequencyin Hz

2000

Polarization: Horizontal

Power Mode: 24V DC Through (USB Port)

Antenna Frequency Enljiizli(on Limit Margin
Polarization (MHz) (dBuV/m) (dBpV/m) (dB)
38.69 22.30 40.00 -17.70
Vertical 49.99 28.12 40.00 -11.88
124.98 32.09 43.50 -11.41
149.98 35.02 43.50 -8.48
50.00 21.85 40.00 -18.15
. 125.00 30.86 43.50 -12.64
Horizontal
149.99 34.41 43.50 -9.09
155.61 32.12 43.50 -11.38
80T
70T
60 1
50T
s 4
Z w0 I
% 4
£ 307
E +
L 207,
1071
ol
10T
30M 5i0 aio TiO E;O 9;0 1OL)M 20iOM
Frequency in Hz

Polarization: Vertical
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Level in dByV/m

80T
70T
60T

50T

40
30T

20T

30M

} } . } . .
50 60 70 80 90 100M
Frequency in Hz

{
200M

Polarization: Horizontal
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Test results for frequency range 200MHz — 1GHz

Power Mode: 24V DC Through NUP(RS232) Port

Antenna Frequency Enfiiili(on Limit Margin
Polarization (MHz) (dBuV/m) (dBuV/m) (dB)
346.48 28.11 46.00 -17.89
Vertical 544.48 32.95 46.00 -13.05
841.49 32.57 46.00 -13.43
940.49 37.21 46.00 -8.79
249.97 34.80 46.00 -11.20
Horizontal 346.49 28.97 46.00 -17.03
742.48 30.84 46.00 -15.16
841.50 32.19 46.00 -13.81
80T
70T
60T
50T |_
£ T
Z a0t
% 4
E 30T
5 T
3 201
10
o
-10
200M 3(;0 4;)0 52)0 600 7[;0 8(;0 9(;0 1:3
Frequency in Hz
Polarization: Vertical
80+
70T
60+
50+ |_
E =
Z 407
% 4
£ 307
E +4
o 20t
107
ol
0T
200M 360 4(IJO 5(IJO 600 T(IJO 860 960 1IG
Frequency in Hz

Polarization:Horizontal
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Power Mode: 24V DC Through (USB Port)

Antenna Frequency Enljiizli(on Limit Margin
Polarization (MHz) (dBuV/m) (dBpV/m) (dB)
Vertical 346.49 25.12 46.00 -20.88
Vertical 445,50 30.54 46.00 -15.46
Vertical 940.50 32.85 46.00 -13.15
Horizontal 249.96 32.76 46.00 -13.24
Horizontal 544.49 34.07 46.00 -11.93
Horizontal 841.49 31.88 46.00 -14.12
80T
70T
60T
50T |_
=i |
E 40T
g |
£ 301
g 1
4 207
107
o
104+
200M 3;)0 560 660 760 SlI)O 9;)0 1:3
Frequencyin Hz
Polarization: Vertical
80T
701
60T
50T |_
c R |
S 407
Z2 |
T
£ 30
E 1
3 204
107
ol
ot
200M 3(I)0 5tI)O G(I)O TtI)O B(I)O 960 1‘G
Frequency in Hz

Polarization: Horizontal
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Test results for the frequencies above 1GHz

Data rate

Channel Frequency

: 1Mbps
: 2402MHz
Channel Measured Field L .
Frequency Alntgnn.a Frequency Strength dL'm'/t M?jrgm
(MH2) Polarization (MHz2) (dBuv/m) (dBuv/m) (dB)
2390(PK) 40.53 74* -33.47
2390(Av) 26.50 54* -27.50
2402(PKk) 102.60 - -
i 2402(Av) 97.55 - -
Vertical
4804(PK) 39.88 74 -34.12
4804(Av) 28.91 54 -25.09
7206(PK) 47.48 74 -26.52
7206(Av) 34.07 54 -19.93
2402
2390(PKk) 40.91 74* -33.09
2390(Av) 25.14 54* -28.86
2402(Pk) 99.51 - -
_ 2402(Av) 94.41 - -
Horizontal
4804(PK) 41.51 74 -32.49
4804(Av) 29.78 54 -24.22
7206(PK) 47.78 74 -26.22
7206(Av) 34.14 54 -19.86
2440(Pk) 100.49 - -
2440(Av) 95.43 - -
. 4880(Pk) 40.2 74 -33.8
Vertical
4880(Av) 27.85 54 -26.15
7320(Pk) 47.1 74 -26.9
7320(Av) 34.21 54 -19.79
2440
2440(Pk) 97.7 - -
2440(Av) 92.59 - -
. 4880(Pk) 40.26 74 -33.8
Horizontal
4880(Av) 28.26 54 -26.15
7320(PKk) 47.09 74 -26.9
7320(Av) 34.21 54 -19.79

*- : Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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ULR-TC568820300000024F
Channel Measured I\E/Iea'lsu'red Limi Marai
Frequency | Frequency | Polarization mission Imit argin
(MHz) (MHz) Level (dBpVv/m) (dB)
(dBuVv/m)
2480(Pk) 97.88 - -
2480(Av) 92.76 - -
2483.5(Pk) 43.22 74* -30.78
2483.5(Av) ) 29.78 54* -24.22
Vertical
4960(Pk) 41.48 74 -32.52
4960(Av) 28.34 54 -25.66
7480(Pk) 46.53 74 -27.47
7480(Av) 34.31 54 -19.69
2480
2480(Pk) 98.06 - -
2480(Av) 92.95 - -
2483.5(Pk) 44.11 74* -29.89
2483.5(Av) i 30.1 54* -23.9
Horizontal
4960(Pk) 42.75 74 -31.25
4960(Av) 31.27 54 -22.73
7480(Pk) 47.97 74 -26.03
7480(Av) 34.21 54 -19.79

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector

Table 11. RSE Test Results of Simultaneous Operation with Cellular and Non-Cellular:

Note: As specified under the section 3.3 simultaneous cobinations are performed for both AT&T and Varizon
Cellular modules, worst-case reported.

Worst case result for BLE and LTE Combination: LTE Band 2 and BLE

Worst case mode : -

Mode 1 with AT&T cellular module

Channel Measured Field - .
Frequency Aintgnn.a Frequency | Strength dL|m|/t Mzrgm
(MH2) Polarization (MH2) (dBpv/m) (dBuVv/m) (dB)
4804(PKk) .

No Harmonics Found
. 4804(Av)
Vertical
7206(Pk) .
No Harmonics Found
2402 7206(Av)
4804(Pk) 43.30 74 -30.70
. 4804(Av) 32.07 54 -21.93
Horizontal
7206(Pk) .
No Harmonics Found
7206(Av)
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Worst Case Test Plots:
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10Conducted Spurious Emission Test on AC Power Line

Result

Test Specification
Test Method

Testing Location

Measurement Bandwidth :

Frequency Range
Supply Voltage
Test Method

Pass

FCC Part 15 Section 15.207 / RSS Gen Issue 5 Section 8.8

ANSI C 63.10-2013

Screened room

9kHz

150kHz — 30MHz

110VAC,60Hz

Refer TEST METHODOLOGY

*Note: The product has tested with 24 V DC (through USB Port and NUP(RS232) Port)

Limits of section 15.207

Frequency of QP Limit AV Limit
emission
(MHz) (dBuv) (dBuV/m)
0.15-0.5 66 — 56* 56 — 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

Test Conditions:
Temperature (Norm) = + 24

Relative humidity = 62 %

°C  Voltage = 24 V DC (through USB Port and NUP(RS232) Port)
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Test result:

Power Mode: 24V DC Through NUP(RS232) Port

® RBW 9 XHz Marker 1 [T1 ]
MT 20 ms 46.53 dBuV
Att 10 dB AUTO PREAMP ON 90000000 MAZ
daBpv | g4 1 MHz 10 MHz
1 PK B
CLRWR \ B QP
i | T ‘
|
e 2 ‘
5o
7
™~ I
| o .8
| + -
j | Jhﬂ 7!\ AW,
| LY
" |
0
150 kHz 30 MHzZ
Graph: Line
Tracel: FCC.B_OP
TraceZ: FCC_B_AV
Trace3: ———
TRACE FREQUENCY LEVEL dBpvV DELTA LIMIT dB
2 Average 34.41 by B
2 Average 11.554 MH=z 34.74 -15.25
1 ©Quasi Peak 4.69 M3z 40.67 -15.32
2 Average 21.038 MHz 33.26 =16.73
2 Average 16.786 MHz 33.24 =16 78
1 Quasi Peak 11.554 MHz 38.92 -21.07
2 Average 198 kHz 31.66 -22.02
1 Quasi Peak 16.786 MHz 37.53 -22.46
2 Average 6.53 MHZ 26.46 =23.53
1 Quasi Peak 21.042 MHz F5. 17 ~24.82
2 Average 13.562 MHz 24.94 -25.05
1 Quasi Peak 6.554 MHEz 33.41 ~-26.58
1 Quasi Peak 198 kHz 36.69 -26.99

Results: Line
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Att 10 dB AUTO

RBW )

PREAMP OFF

1 MHz

b f

=

Tracel:

Trace2:

Trace3:

S S S (S M S A N QN S SO O R Y

TRACE
Average
Average
Cuasi Peak
Average
Quaszi Peak
Quasi Peak
Average
Average
Average
Quasi Peak
Quasi Peak
Quasi Peak
Quasi Feak
Quasi Peak

Graph: Neutral

11.35 MEz
4.678 MEz
16.686 MHz
11.35 MEz
16.886 MHz
6.57 MHz
21.09 MEz
198 kHz
21.086 MHZ
6.418 MEz
198 XkHz
29.546 MHz
150 kHz

Results

LEVEL dBpv
34.40
35.24
41.09
34.62
37.76
36.88
25.98
25.90
29.20
35.28
33.26
35.64
31.18
26.27

Neutral

DELTA LIMIT dB
v
-14.75%
-14.90
=15 37
=22.23
=23 .11
~24.01
~24.09
~24.49%
~24.71
-26.73
~-28.0%
-28.81
-39.72
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Power Mode: 24V DC Through (USB Port)

® 9 kHz Marker 1 [T1 ]
20 ms 48.48 dBauV
Att 20 dB AUTO FPREAMP ON 70000000 MAz
dBRY |50 1 MHEz 10 MHEz
70
1 PK
CLRWR \ B oD
“LRY ‘
}W;n A
50
N
4
30
20 =
10 Woay)!
0
150 kH=z

Graph: Line

Tracel:
Trace2:
Trace3:

TRACE
Average
Average
Quasi Peak
Average
Quasi Peak
Quasi Peak
Average
Average
Average
Quasi Peak
Quasi Peak
Quasi FPeak
Average
Quasi Peak

N R RNNN R RN

FCC_B_QP
FCC_B_AV
FREQUENCY LEVEL dBpV
39.57
11.35 MEz 37.60
7.798 MEz 44.40
6.426 MEz 34.27
6.358 MEz 41.10
11.55 MEz 40.31
17.27 MEz 30.02
198 kHz 31.76
29.878 MHz 25.48
17.27 MHz 34.26
29.934 MHz 33.27
198 kHz 36.36
14.078 MHz 19.98
150 kHz 24.62

Results: Line

DELTA LIMIT dB
-10.42
=12°39
<% Sy
—1R.72
-18.8%
-19.68
=3:9.97
=2 1092
-24.51
=28 F3
-26.73
=27 B3
—30.01
-41.37
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® RBW 9 kHz WMa
MT 20 mse
Att 10 dB AUTO PREAMP OFF
dBpv | g, 1 MHz
1 PK B
CLRWR \ B QP
2 vl \ ‘
[ Teclp 2 [
50 !
~ | IA
|-4( A '}
] A f W I
3 ! “H i
| v
AN
0
150 kH=z 30 MHZ
Graph: Neutral
Tracel: FCC_B_OP
Trace2: FCC B_AV
Traceld: ——=
TRACE FREQUENCY LEVEL dBpV DELTA LIMIT dB
2 RAverage 42.80 =719
2 Average 7.81 ¥MHZ 41.73 -8.26
2 Average 16.578 MHz 41.17 -8.82
2 Average 29.706 MH=z s -14.86
1 Quasi Peak 7.806 MEz 44.36 =15.63
1 Quasi Peak 11.454 MHz 43.66 =16.33
1 oQuasi Peak 16.578 MHz 42.40 ~17.59
1 Quasi Peak 6.398 MEZz 40.94 -19.05%
2 Average 23.498 MHz 26473 -23.26
2 Average 790 kHz 22.35 ~23.64
1 Quasi Peak 29.606 MHz 35.91 -24.08
2 Average 198 kHz 29.20 ~24 .48
1 Quasi Peak 198 XkHz 35.57 =28.03
1 Quasi Peak 150 kHz 26.44 3805
Graph: Results
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