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TEST SUMMARY
Test Item FCC Test clause IC Test clause Result

RF Output Power (e.i.r.p) Part 25.204 RSS-1705.3.2 Pass
Occupied bandwidth and

>0dB Bandwidth Part 2.1049 RSS GEN 6.7 Pass

Emission limitations Part 25.202(f) RSS-170 5.4.3.1 Pass

Protection of the Radio Navigation Part 25.216 (h)(i) RSS-170 5.4.3.2.2 Pass

Satellite Service
Frequency Stability Part 25.202(d) RSS-170 5.2 Pass
Radiated Spurious Emissions Part 25.202(f) RSS-1705.4.3.1 Pass

Note:

This device is classified as ,mobile device” as defined in §2.1091 (b) and meet the 20 centimeter separation

requirement, hence certification is optional for this device as per KDB guidelines “273109 D01 Equip Authorization

Guide Part 25 Tx Receiver v02r02 “, however testing is performed in accordance with 47 CFR Sections 2.1091,

25.129(c), 25.129(d), 25 subpart c, and

Product Category: Electronics Testing
Test Discipline: EMC Test Facility

related sections.



http://www.tuv.com/

A TUVRheinland®

Produkte www.tuv.com

Products

Prifbericht - Nr.: Seite 3 von 36
Test Report No: ULR-TC568821300000005F Page 3 of 36

REVISION HISTORY OF THIS REPORT

Report Number Version Description Issue date
ULR-TC568821300000005F 01 Initial issue of report 2021-02-26
ULR-TC568821300000005F 02 Updated as per the 2021-03-15

reviwer comments
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1 GENERAL REMARKS
1.1 Attachments

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

. TEST SETUP PHOTOS
. EUT EXTERNAL PHOTOS
. EUT INTERNAL PHOTOS

. FCC & IC LABEL AND LABEL LOCATION

1

2

3

4

5: BLOCK DIAGRAM

6: SPECIFICATION OF EUT
7: SCHEMATIC DIAGRAM
8: BILL OF MATERIAL
9: USER MANUAL

10: MAXIMUM PERMISSIBLE EXPOSURE INFORMATION
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2.1 Testing Facilities
1. TUV Rheinland (India) Pvt.Ltd., 2. TUV Rheinland (India) Pvt.Ltd.,
27/B, 2nd Cross, 108 , Beside ISBR Business School,
ElectronicCityPhasel Electronic city Phase |
Bangalore — 560 100, Bangalore - 560 100.
India 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
Active loop FMZB 1519B-
antenna Schwarzbeck 1519 B 00111 - 31.06.2021 Yearly
L VHBB91 9124-
Biconical
Antenna Schwarzbeck | 24+BBA | 1208+910 - 16.06.2021 Yearly
9106 6-0525
Baloon and Schwarzbeck \éTf 48/'
Biconical mess- BBA- 01028 - 16.06.2021 Yearly
Antenna elektronik 9106
PeIFi?)%i-cal Schwarzbeck VUSLP | VULP911 - 17.06.2021 Yearl Radiated
9118 A | 8A-0733 00 y adiate
Antenna Spurious
BBHA BBHA Emission
Horn Antenna | Schwarzbeck 9170- - 29.06.2021 Yearly
9170
0904
BBHA 9120D-
Horn Antenna Schwarzbeck 9120 D 1944 - 30.06.2021 Yearly
Semi Anechoic Erankonia ) ) i i i
Chamber
Fully Anechoic
Chamber Albatross - - - - -
EMI Receiver Rohde & ESU 40 100288 - 09.06.2021 Yearly
Schwarz
Spectrum Agilent US41192
Analyser Technologies E4407B 779 A.14.06 10.08.2021 Yearly
Thermal 58566101 Antenna-
erma . Port
Chamber Votsch VT4002 750010 16.10.2021 Yearly Conducted
. test
Signal Rohde & FSV7 | 101644 - 15.01.2022 |  Yearly
Analyzer Schwarz
Table 2: Instrument application Software versions
SL. No. Test Type Application Version
software
1 Radiated spurious erSnAsCsmn measurement in EMC 32 10.60.00
5 Radiated spurious eg&scsmn measurement in EMC 32 10.60.00
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3 GENERAL PRODUCT INFORMATION
3.1 Product Function and Intended Use

The SAT-IDP is a compact, single unit, low data rate satellite terminal, designed to operate over the INMARSAT
satellites using the INMARSAT Data Pro (IDP) protocols. With an integral GPS receiver, the SAT-IDP provides low
cost satellite communications for applications such as asset tracking, telematics and SCADA exception reporting.
Mounting is via 3x M4 (No. 8) bolts or central M25 thread on base.

Model Types:

The SAT-IDP Model Types consist of the standard model (SAT-IDP-BC) (as shown in Figure 1) and the variant
(SAT-IDP-SC) as shown in Figure 2. All units are functionally identical and only differ in that they offer various cable
exit and termination options, which may then be used with optional extension cables.

Figure 1: SAT-IDP-BC Figure 2: SAT-IDP-SC
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3.2 Ratings and System Details of EQuipment under Test

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

EUT name SAT-IDP
Protocol Inmarsat Data Pro (IDP) BLE
Radio Receiver Band: 1518 MHz to 1610MHz;
Inmarsat: 1525-1559 MHz
Operating Extended receive band: ( Outside USA region): 1518-1525 MHz 2402MH2Z to
Frequency GPS band: 1559 MHz to 1610MHz 2480MHz
Range Radio Transmit Band: 1626.5-1660.5 MHz,
Extended Inmarsat Transmit Band: (outside USA region)
1668-1675 MHz
No. of Channels | Not applicable 40
Channel 5KHz 2MHz
Spacing
Maximum
Measured 32.085 dBm at 1626.501MHz 10.12 dBm (as Per
Power BLE module grant)
Modulation OQPSK GFSK ( DSSS)
Number of
1 1
antennas
Antenna Gain 6dBi 1 dBi
Antenna Type Integrated Planar PCB Chip Antenna
ﬁ)“gf%:;”age 9.6V to 32V DC Supply
Environmental Temperature -40°C to +70°C
conditions Humidity < 95% @ +40°C, non-condensing
EUT Dimension | 118 mm x 108 mm x 37 mm (LxWxH)

*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.

3.3 Simultaneous operation

BLE And MSS (Mobile-Satellite

Combination Service) / 1.5/1.6 GHz MSS bands

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

Table 4: Measurement Uncertainty

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

Parameter Uncertainty

Occupied Channel Bandwidth 5 %
RF output power, conducted +1.5dB
Power Spectral Density, conducted +3 dB
Unwanted Emissions, conducted +3dB
All emissions, radiated 16 dB
Temperature 3 C

Supply Voltages +3 %

Time 5 %

Note: The Listed Measurement Uncertainties are the worst-case uncertainty, for the respective test cases. Above
Table is for reporting purpose only and not used in determining Final Pass/Fail verdict.
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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 transmission on low, mid and high channel.

4.2 Test Operation and Test Software

Hardware Version(HVIN): Rev 4
Software Version(FVIN): 01.02.003.2021

4.3 Special Accessories and Auxiliary Equipment

SL No Accessory Name Make Model
IDP Terminal Test
1 Equipment (Test SPCI PLTM-02
Equipment)
Honeywell (Customer .
2 Load Board Make) Not Applicable
3 Multi Channel GPS Spirent 4500
Simulator
4 Antenna’s Laird OD24M-5
5 DC power source TENMA 72-6610
Table 5: List of Accessories Used
4.4 Countermeasures to achieve EMC Compliance
None
4.5 List of MSS (Mobile-Satellite Service) frequencies
Frequency Band Frequency
(GH2) Channel No. (MH2)
Transmit Receive Low 1626.501
Frequency Frequency
1626.5MHz-1660.5 1525MHz-1559 Mid 1643.501
MHz MHz : :
High 1660.501

Note:

Table 6: List of Center frequencies

TUV Sample Identification number : A002986226-001 — Radiated test Sample
: A002986226-002 — Conducted test Sample
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5 TEST METHODOLOGY

5.1 Radiated Emission Test

Frequency Range 30MHz to 10" harmonics of the highest fundamental frequency

Test performed as per ANSI C63.26-2015

ERP/EIRP Radiated Power & Radiated spurious emission test are performed as below.

All the radiated emission measurements are performed in accordance with common requirement specified in
5.5.2 and Pre-test site path loss correction factors are used to adjust the EUT emission data in place of two step
substitution method (as defined in Annex B of ANSI C63.26-2015).

The equipment under test is placed on non-conductive table at 3m away from the receive antenna in accordance
with above mentioned standard. Turn table is rotated through 360 degree, and receiver antenna height is varied
in order to determine the level of maximum emission. The maximum emission level and position of the

maximized emission is recorded with use of spectrum analyzer.

Using pre-test site path loss to determine EUT emission power:

1) EUT emission powers are calculated using the following equation:

Emission Power = EUTpPrec [dBm EIRP] + PL [dB]

where
EUTPrec = power of the emission measured at the test receiver during EUT measurements.
PL = path loss determined on the frequency of the EUT emission or calculated
using linear interpolation between site characterization frequencies.
2) This is the level to be compared against the regulatory limit as it is the emission power referenced back

to the EUT on the test site.

5.1.1 Test Setup Configuration

EUT

Jm test distance
H:‘ =] > EMI-Receiver
-
\ 0

Figure 3: Frequency Range 9 kHz- 30 MHz
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Semi-anechoic
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3am

Pre-Amplifier Measuring Receiver/

Tu

B
L

Spectrum Analyzer

e

mtable

Figure 4: Frequency Range 30 MHz — 200 MHz

A
Y

Semi-anechoic Chamber

3m

EUT

Measuring Receiver /
Spectrum Analyzer

| Pre-Amplifier

y Turntable

Ground Plane

Figure 5: Frequency Range 200 MHz - 1GHz

Fully anechoic Chamber

Pre-Amplifier|— Measuring Receiver /

EUT

Spectrum Analyzer

1Tumtable

30 CMI

1

Figure 6: Frequency Range above 1 GHz
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6 TEST RESULTS
6.1 Maximum Radiated Output Power (e.i.r.p)

Result Pass
e Part 25.204

Test Specification RSS-170 5.3.2

Test Method ANSI C63.26-2015

100 kHz for frequency range < 1GHz

Measurement Bandwidth 1 MHz for Frequency range >1GHz

Detector Peak
Measuring Distance 3m
Test setup Refer TEST METHODOLOGY
Requirement As per the limits mentioned in the below table
Limit:
FCC Clause Requirements

frequency bands between 1 and 15 GHz, shall not exceed
the following limits
e +40dBW in any 4 kHz band for 6 <0°
e +40 + 306 dBW in any 4 kHz band for 0° <6 <5°

FCC Part 25.204
Where 6 is the angle of elevation of the horizon viewed
from the center of radiation of the antenna of the earth
station and measured in degrees as positive above the
horizontal plane and negative below it.

This product is not designed to use increased power levels, and has fixed power. Hence the increased power levels
for elevation stated in the limit is not required to be tested; the EUT is tested for worst case scenarios with e.i.r.p
limit + 40 dBW

Test Condition

Normal Test Condition:

Temperature (Norm) = + 23.0 °C Voltage = 12V DC Supply Relative humidity: 64%

KDB Guidelines applied:

All the radiated emission measurements are performed in accordance with common requirement specified in 5.5.2
of ANSI C63.26-2015 and Pre-test site path loss correction factors are used to adjust the EUT emission data in
place of two step substitution method (as defined in Annex B of ANSI C63.26-2015)
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Test results:

Note:

1. Note: All the losses are included during measurement and final values are mentioned in the test report. Refer

TEST METHODOLOGYfor more details

Measured value Measured value
Frequency larizati . .
(MH2) Polarization e.i.rp e.i.r.p
(dBm) (dBW)
Vertical 32.085 2.085
1626.501
Horizontal 29.293 -0.707
Vertical 27.996 -2.004
1643.501
Horizontal 26.800 -3.200
Vertical 30.432 0.432
1660.501
Horizontal 29.174 -0.826
Worst case Plots:
69
60
50
1.626500000 GHz
40 32.085 dBm
30 ’ry\\
I
20 ( \‘
aE; 10 ‘;“‘ \
-10 ‘\“ “\‘
-20 / ‘\\\
-30 B S A P BN A N / ' \\/”‘”w—wfJx/y\,/\,u,w,,,,,,\,,d
-40
-50
1600 1605 1610 1615 1620 1625 1630 1635 1640 1645 1650

Frequency in MHz

Frequency: 1626.501MHz

Polarization: Vertical



http://www.tuv.com/

Produkte

www.tuv.com

A TUVRheinland®

Products

Prafbericht - Nr.:
Test Report No.:

ULR-TC568821300000005F

Seite 15 von 36
Page 15 of 36

56
50
1.626500000 GHz
40 29.293 dBm
» Y
A
2 =
f—
[
10 | |
| \
0 | |
£ | |
g |
° |
£ .10 ‘ |
2 | |
Q
4 | \
20 | |
| \
[
-30
~———— - — /\/J \\Vwm—ﬂMAr‘/\/f/j xxxxxx —~
-40
-50
-60
-70
1600 1605 1610 1615 1620 1625 1630 1635 1640 1645 1650
Frequency in MHz
Polarization: Horizontal

Frequency: 1626.501MHz
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6.2 Occupied bandwidth
Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Limit:

FCC Clause

FCC Part 2.1049

Test Method:

Pass

Part 2.1049
RSS GEN 6.7

Subclause 5.4.3 and 5.4.4 of ANSI C63.26
30 Hz

Peak

Antenna port

As per the limits mentioned in the below table

Requirements

The occupied bandwidth, that is the frequency bandwidth
such that, below its lower and above its upper frequency
limits, the mean powers radiated are each equal to 0.5
percent of the total mean power radiated by a given
emission.

EUT

Test Condition

Normal Test Condition:

Spectrum Analyzer

10 dB attenuator

Temperature (Norm) = + 23.0 °C Voltage = 12V DC Supply Relative humidity: 64%

KDB Guidelines applied:

Measurements were made as per sub clause 5.4.3 & 5.4.4 of ANSI C63.26-2015

Seite 16 von 36
Page 16 of 36
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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. For the measurement of x dB and 99% BW the RBW is set to 1% of nominal CH BW (2.5 kHz)

Measured Frequenc 99% Occupied -20 dB emission
(MHZ)q y Bandwidth bandwidth
(kHz) (kHz)
1626.5 1.553 1.739
1643.5 1.497 1.681
1660.5 1524 1,722

Test Plots:
Ch Freq 1.6265 GHz
ccupied Bandwidih
Mkr1 1.626500237 GHz
Ref 15 dBm #Atten 40 dB 4.5389 dBm
#Peak —t %ﬂ |
L T
1::9 Y {/a. "#ﬂ.lll =
dB/ r i
T e s il \HH.-" T T il
TP E
Center 1.626 GHz Span 5 kHz
#Res BW 30 Hz #VBW 100 Hz Sweep 382 ms (1000 pis
Occupied Bandwidth Occ BW % Puwr 99.00 %
1 5530 kHZ xdB  -20.00 dB
Transmit Freq Error 186.460 Hz
* dB Bandwidth 1.739 kHz

Channel Frequency: 1626.501MHz
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Ch Freq

Occupied Bandwidth

Trg Free

1.6435 GHz

Mkr1 1.643499817 GHz

Ref 15 dBm #Atten 40 dB 4.226 dBm
#Peak &
Lo.g . IWW‘!\‘L; e
R LA
10 >4 11kl
dB/ | Y
= ——— L) | . P w:.'w
Center 1.643 GHz Span 5 kHz
#Res BW 30 Hz #/BW 100 Hz Sweep 582 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
1.4969 kHz xdB -20.00dB
Transmit Freq Error 76.138 Hz
% dB Bandwidth 1.681 kHz

Ch Freg

Occupied Bandwidih

Channel Frequency: 1643.501MHz

Tiig  Free

Mkr1 1.660499817 GHz

Ref 15 dBm #Atten 40 dB 4.985 dBm
#Peak " I -
Log Q™ T T e g
> ¢ o le
10 / |
dB/ fi
™ ] e WL
Center 1.661 GHz Span 5 kHz
#Res BWW 30 Hz #/BW 100 Hz Sweep 582 ms (1000 pis
Occupied Bandwidth Occ BW % Puwr 99.00 %
1 5241 kHZ xdB  -20.00dB
Transmit Freq Error 20.398 Hz
x dB Bandwidth 1.722 kHz

Channel Frequency: 1660.501MHz
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6.3 Emission limitations

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Limit:

FCC Clause

Emission
Mask

FCC 25.202 (f)

RSS-170 5.4.3.1
Spurious
Emissions

Test Method:

EUT

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.0 °C Voltage = 12V DC Supply

KDB Guidelines applied:

Part 25.202 (f)
RSS-170 5.4.3.1

Subclause 5.7 of ANSI C63.26
100 kHz
Peak/Average

Antenna port

Pass

The average power of unwanted emissions shall be
attenuated below the average output power, P (dBW), of

the transmitter, as specified below

Requirements

(1) In any 4 kHz band, the center frequency of which is
removed from the assigned frequency by more than 50
percent up to and including 100 percent of the authorized

bandwidth: 25 dB;

(2) In any 4 kHz band, the center frequency of which is
removed from the assigned frequency by more than 100
percent up to and including 250 percent of the authorized

bandwidth: 35 dB;

(3) 43 + 10 log p (watts) in any 4 kHz band, the centre
frequency of which is offset from the channel frequency by
more than 250% of the occupied bandwidth or necessary
bandwidth, whichever is greater;

10 dB attenuator

Spectrum Analyzer

Relative humidity: 64%

Basic guidelines for conducted measurement as per clause 5.7.2 of ANSI C63.26-2015 are followed
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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. BW correction factors added to the measured results and final values reported in the graphs

3. Emission limitation test is specified for 4 kHz, which is greater than the channel spacing of the device hence the
measurement bandwidth used was approximatly 1 % of the specified reference BW.

Bandwidth correction factors :
Reference bandwidth : 4 kHz

Measurement bandwidth : 1% of 4 kHz = 40 Hz, hence 50 Hz is used
Bandwidth correction factor: 10 log [(reference bandwidth) / (measurement bandwidth)] = 19.03 dB

Test Plots:
Emission
Mask
Ref Level 35.20 dBm  Offset 23,20 d8 Mode Auto FFT
Count 100/100
|[®14v nMax
Limit ¢heck PABS i
30 dRm2:
20 dBm
10 dBm
I
0dém rl Ll
-10 dém : :
-20 dBm H
J |
o J W;hL u,i»hw‘v“ ! 'MW U Vil Wi\%. JhIH
AL Bl iyt o J‘L
Jw By Wkl
-50 dém
CF 1.6265 GHz 691 pts Span 200.0 kHz
Spectrum Emission Mask Standard: FCC Part25-Mask
Tx Power --- Tx Bandwidth 3.840 MHz RBW 50.000 Hz
Range Low | RangeUp | RBW |  Frequency | PowerAbs | PowerRel | ALimit |
-100.000 kHz | -6.250 kHz | 50.000 Hz | 162644 GHz -18.60 dBm 61.11dB | -5.60 dB
-6.250 kHz -2,500 kHz | 50,000 Hz | 162650 GHz -22.52 dBm 57.19.dB | -21.52 dB
-2,500 kHz | -1.250 kHz 50,000 Hz | 162650 GHz -23.00 dBm | 56,71dB | -32.00 dB
1.250 kHz 2.500 kHz 50.000 Hz 1.62650 GHz -21.60 dBm | 58.11dB | -30.60 dB
2.500 kHz | 6.250 kHz | 50.000 Hz 1.62651 GHz -23.21 dém 56.50 dB -22.21 dB
6,250 kHz 100,000 kHz 50,000 Hz 162656 GHz -20.24 dBm 59,43 dB -7.24 dB

Frequency:1626.501MHz Full Scan
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Ref Level 38.20 dBm  Offset 23,20 d8 Mode Auto FFT
Count 100/100

@14y Max

Limit Gheck PABS |

30 dBm2s: /fd‘,‘v\\
20 dBm

10 dBm

|
0dém / } \
k

-10 d8m : M) \u :
23 1 Il .ﬂ TEvY L3,

e e YA T AT P T T R A

<

-30 dBm
-40 dBm
-50 dem
CF 1.6265 GHz 691 pts Span 20.0 kHz
Spectrum Emission Mask Standard: FCC Part25-Mask
Tx Power --- Tx Bandwidth 3.840 MHz RBW 50.000 Hz :
Range Low | RangeUp | RBW |  Frequency | PowerAbs | PowerRel | ALimit |
-10.000 kHz | -6.250 kHz 50.000 Hz | 1.62649 GHz -18.70 dBm 61.01 B | -5.70dB
6250 kHz | -2.500kHz | 50,000 Hz | 162650 GHz | -15.77dBm | 63.94de | -1477dB
-2.500 kHz | -1.250 kHz 50,000 Hz | 162650 GHz | -18.38 dém | 61,33 dB | -27.38 dB
1,250 kHz | 2,500 kHz | 50,000 Hz | 162650 GHz | -1650dBm | 63.22dB | -25.50dB
2.500 kHz | 6.250 kHz | 50.000 Hz 1.62650 GHz -18.28 dBm | 61,44 dB | -17.28 dB
6.250 kHz 10,000 kHz 50.000 Hz | 1.62651 GHz -18.42 dBm 6129 de | -5.42 dB

Frequency:1626.501MHz Zoom Scan

Ref Level 38.20 dBm  Offset 23,20 di Mode Auto FFT
Count 100/100

@14y Max

Limit ¢heck PABS
30 dPmi28

20 dBm

10 dém |

0 dem '[ l

i NN

-20 dBm

| O N *
e e P——T— i

-50 dBm
CF 1.6435 GHz 691 pts Span 200.0 kHz
Spectrum Emission Mask Standard: FCC Part25-Mask
Tx Power --- Tx Bandwidth 3.840 MHz RBW 50.000 Hz
Rangelow | RangeUp | RBW | Frequency | PowerAbs | PowerRel |  ALimit |
-100.000 kHz -6.250 kHz 50.000 Hz | 1.64344 GHz -20.38 dém | 59.33 dB | -7.38 dB
6250 kHz | -2.500kHz | 50.000 Hz | 164349 GHz | -22.20dBm | 5752dB |  -21.20dB
-2,500 kHz | -1250kHz | 50.000 Hz | 164350GHz | -22.15 dBm | 5757de | -3115dB
1,250 kHz | 2.500kHz | 50.000Hz | 164350 GHz | -25.01 dém | 5470dB | -34.01dB
2.500 kHz 6.250 kHz 50.000 Hz ‘ 1.64350 GHz -24.56 dBm | 55.16 dB | -23.56 dB
6.250 kHz | 100.000kHz | 50.000 Hz | 164356 GHz -19.17dBm | 6054dB|  -6.17dB

Frequency:1643.501MHz Full Scan
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Ref Level 38.20 dBm  Offset 23,20 d8 Mode Auto FFT

Count 100/100

@14y Max

Limit Gheck PABS |

30 dBm2s:

20 dBm

10 dBm

|
0dém / } \
k

|
-10 dBm

N T
NAVITATAT

he: 23

e Y
-30 dém

U’l“w\/“W\l'" \V\;b,j.\l ‘w"m MWJ\WW

-40 dém

-50 dém

CF 1.6265 GHz 691 pts

Span 20.0 kHz

Spectrum Emission Mask Standard: FCC Part25-Mask

Tx Power --- Tx Bandwidth 3.840 MHz RBW 50.000 Hz [
Range Low | RangeUp | RBW |  Frequency | PowerAbs | PowerRel | ALimit |
-10.000 kHz | -6.250 kHz 50.000 Hz | 1.62649 GHz -18.70 dBm 61.01 B | -5.70dB
6250 kHz | -2.500kHz | 50,000 Hz | 162650 GHz | -15.77dBm | 63.94de | -1477dB
-2.500 kHz | -1.250 kHz 50,000 Hz | 162650 GHz | -18.38 dém | 61,33 dB | -27.38 dB
1.250 kHz | 2500 kHz | 50.000 Hz | 162650 GHz | -1650dBm |  63.22dB|  -25.50dB
2.500 kHz | 6.250 kHz | 50.000 Hz 1.62650 GHz -18.28 dBm | 61,44 dB | -17.28 dB
6.250 kHz 10,000 kHz 50.000 Hz | 1.62651 GHz -18.42 dBm 6129 de | -5.42 dB

Frequency:1643.501MHz Zoom Scan

Ref Level 38.20 dém Offset 23.20 dB
Count 100/100

Mode Auto FFT

@14y Max

Limit ¢heck PA
30 demgs

124
7]

20 dém

10 dBm

0dem L

-10 dBm

-20 dém

|

Lgedor®™
s

Bk hlqlwl

-40 dém

%MMWMMW

-50 dBm

CF 1.6605 GHz 691 pts

Span 200.0 kHz

'Spectrum Emission Mask Standard: FCC Part25-Mask
Tx Power --- Tx Bandwidth 3.840 MHz RBW 50.000 Hz
Range Low | Range Up J RBW | Frequency | PowerAbs | Power Rel | ALimit |
-100.000 khz | 6.250kHz | 50,000 Hz | 1.66044 GHz | -17.63 dBm | 62.08 dB -4.63 db
-6.250 kHz | 2500kHz | 50.000Hz | 166049 GHz | -21.31 dBm | S841dB | -20.31dB
-2.500 kHz | -1.250 kHz | 50.000 Hz | 1.66050 GHz | -18.13 dBm | 61.58 dB | -27.13 dB
1.250 kHz | 2.500 kHz | 50.000Hz | 1.66050 GHz | -22.31.dBm | 57.41dB | -31.31dB
2,500 kHz | 6.250kHz | 50,000Hz | 1,66051 GHz | -21.65 dBm | 59.06dB | -20.65dB
6.250 kHz | 100,000 kHz 50,000 Hz 1,66056 GHz | -17.25 dBm | 62.46 dB | -4.25 dB

Frequency:1660.501MHz Full Scan
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Ref Level 38.20 dBm Offset 23,20 dB Mode Auto FFT
Count 81/100
@14y Max
Limit ¢heck PABS
30 demi2s Ju‘\-u'r‘\ﬂ a]\
20 dBm ] \
10 dBm )
| |
| L
-10 dBm M \ T
P I PRT [0 YN PW0 B A PR | WA mnl e Ml o) spna
DV (RN | I e VA TR AT 2 CIM M A ST LA BT WWWMJW\J’VN
-30 dBm
-40 dBm
-50 dém
CF 1.6605 GHz 691 pts Span 20.0 kHz
Spectrum Emission Mask Standard: FCC Part25-Mask
Tx Power --- Tx Bandwidth 3.840 MHz RBW 50.000 Hz
Range Low | RangeUp | RBW |  Frequency | PowerAbs | PowerRel |  ALimit |
| -10.000 kHz | 6,250kHz | 50,000 Hz | 166049 GHz | -17.99 dBm | 61.72.dB | -4.99 db
‘ -6.250 kHz | -2,500kHz | 50,000 Hz | 166049 GHz | -17.44 dm | 62.27de | -16.44dB
I -2.500 kHz | -1.250 kHz 50.000 Hz | 1.66050 GHz -15.00 dBm | 64.72 dB | -24.00 dB
1.250 kHz | 2,500 kHz | 50.000 Hz | 1.66050 GHz | -17.55 dBm | 62.17 dB | -26.55 dB
2,500 kHz | 6.250kHz | 50.000 Hz | 166050 GHz -17.22dBm | 6249dB|  -16.22dB
6,250 kHz 10,000 kHz 50,000 Hz | 166051 GHz -18.35 dBm 61.37 d& -5.35 dB
Frequency:1660.501MHz Zoom Scan
Spurious Emissions
Note : only worst case plots of low channel reported
Frequency:1660.501MHz
Ref Level 16.00 d8m Offset 16.00 dB @ RBW 3 kHz Mkr2 2.152 MHz
ngtt 35d8 SWT 631.7us @ YBW 10kHz Mode Auto FFT Ref 16 dBm #Atten 10 dB 55.14 dBm
@ 1Pk Max Peak
M1[1] -50.40 dBm| Log
10 dem 20.300 kHz 10
dB/
odsm Offst
16
-10 dBm ——r dB
D1 -13,000 dBrm DI —
20d8m 3.0 T .
dBm L™ S - T E——Y &
-30 dBm
-40 d8m Start 150 kHz Stop 30 MHz
a5 #Res BW 3 kHz #VBW 10 kHz Sweep 3.414 s (1000 pts)
BhEhES Marker Trace Type X Axis Amglitude
M‘*ﬂ’vmd\hwwwwww [ERp— 1 1 Freq 359 kHz -53.72 dBm
T 2 W] Freq 2.152 MHz -55.14 dBm
a {1 Freq 13,387 MHz -86.58 dBm
70 dBm
-80 dam
Start 9.0 kHz 691 pts Stop 150.0 kHz
Frequency Range:9KHz-150KHz Frequency Range:150KHz-30MHz
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Mkr1 153.3 MHz Mkrd4 14.941 GHz
Ref 16 dBm #Atten 10 dB -42.67 dBm Ref -3.476 dBm Atten 5 dB -62.56 dBm
Peak Peak
Log Log
10 10
dB/ dB/ z 5
Offst Offst &
16 . 16 -
dB > = |z dB >
DI | Dl
13.0 [ 130 . ; r—
dBm dBm
Start 30 MHz Stop 1 GHz Start 1.661 GHz Stop 18 GHz
#Res BW 3 kHz #U/BW 10 kHz Sweep 110.9 s (1000 pts) #Res BW 3 kHz #/BW 10 kHz Sweep 1.869 ks (1000 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type ¥ Axis Amplitude

1 {1 Freq 153.3 MHz -42 87 dBm 1 {1 Freq 1.881 GHz 11.79 dBm

2 1 Freq 530.1 MHz -44.39 dBm 2 [0} Freq 2.184 GHz -43.47 dBm

3 {1 Freq 480.1 MHz -48.168 dBm 3 {1 Freq 4981 GHz -44 8 dBm

4 W] Freq 14.941 GHz -62.58 dBm
Frequency Range:30MHz-1GHz Frequency Range:1GHz-18GHz

Note :

1. Marker frequency 1.661 GHz is fundamental emission
2. No emission found in frequency range 1GHz to 1.559 GHz
3. Spectrum ranging from 1.559GHz to 1.6265GHz are part of radio naviation test
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6.4 Protection of the Radio Navigation Satellite service
Result Pass

Part 25.216 (h)(i)

Test Specification
RSS-170 5.4.3.2.2

Test Method Subclause 5.7 of ANSI C63.26

Measurement Bandwidth 3 kHz

Detector Peak

Port of testing Antenna port

Requirement As per the limits mentioned in the below table

FCC:

(h) Mobile earth stations manufactured more than six months after FEDERAL REGISTER publication of the rule
changes adopted in FCC 03-283 with assigned uplink frequencies in the 1626.5-1660.5 MHz band shall suppress
the power density of emissions in the 1605-1610 MHz band-segment to an extent determined by linear interpolation
from =70 dBW/MHz at 1605 MHz to —46 dBW/MHz at 1610 MHz, averaged over any 2 millisecond active
transmission interval. The e.i.r.p of discrete emissions of less than 700 Hz bandwidth from such stations shall not
exceed a level determined by linear interpolation from —-80 dBW at 1605 MHz to —-56 dBW at 1610 MHz, averaged
over any 2 millisecond active transmission interval.

(i) The e.i.r.p density of carrier-off state emissions from mobile earth stations manufactured more than six months
after FEDERAL REGISTER publication of the rule changes adopted in FCC 03-283 with assigned uplink frequencies
between 1 and 3 GHz shall not exceed —80 dBW/MHz in the 1559-1610 MHz band averaged over any two
millisecond interval.

IC:

5.4.3.2.2. Band 1626.5-1660.5 MHz

Mobile earth stations with transmitting frequencies between 1626.5 MHz and 1660.5 MHz shall have the e.i.r.p.
density of unwanted emissions in the band 1605-1610 MHz, averaged over any 2-ms active transmission interval,
not exceed the following limits:

(1) =70 dBW/MHz at 1605 MHz, linearly interpolated to —46 dBW/MHz at 1610 MHz, for broadband emissions; and
(2) —-80 dBW/kHz at 1605 MHz, linearly interpolated to -56 dBW/kHz at 1610 MHz, for discrete emissions.

5.4.4. Carrier-off State Emissions

Mobile equipment with transmitting frequencies between 1 GHz and 3 GHz shall have the e.i.r.p. density of carrier-
off state emissions in the band 1559-1610 MHz not exceed —80 dBW/MHz.
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ULR-TC568821300000005F

KDB Guidelines applied:
Basic guidelines for conducted measurement as per clause 5.7.2 of ANSI C63.26-2015 are followed

Test Method:

EUT | | 10 dB attenuator Spectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.0 °C Voltage = 12V DC Supply Relative humidity: 64%

Test results:

Note:

1. All the losses are included during measurement and final values are mentioned in the test report.

2. This product do not support additional beamforming gain / directional gain, it uses single antenna and hence
Directional gain of the single antenna is 6 dBi.

3. BW correction factors are taken into consideration and final values are reported in this report

4. No discrete emission found during the test. Hence only broadband emissions are reported.

Results for broadband emissions:

Mask Freﬂwuezrjs%);(?rr?gr?te ° Measured ( I:_r:renelltly Measur_ed Margin
(MHz) Frequency interpolated -40 Level e.i.r.p (dB)
Channel Start Stop MHz) dBm to -16 dBm ) (dBm/MHz)
Low 1605 1610 1608.01 -25.55 dBm -52.71 -27.16
Mid 1605 1610 1607.46 -28.19 dBm -563.17 -24.98
High 1605 1610 1607.22 -29.34 dBm -71.54 -42.20
Results for Carrier-off State Emissions
Frequency Range of
Mask ?neasu);emegt ":\fggzlérneco; Limit M?_a:asvuglw Margin
(MHz) (MH2) (dBm/MHz) (dBm/MHZ) (dB)
Channel Start Stop
Low 1559 1610 1597.04 -50.0 -52.71 -2.71
Mid 1559 1610 1607.46 -50.0 -53.17 -3.17
High 1559 1610 1607.20 -50.0 -71.54 -21.54
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6.5 Frequency Stability
Result Pass

Test Specification Part 25.202(d)

RSS-170 5.2
Test Method Clause 5.6.4 of ANS| C63.26
Measurement Bandwidth 3 kHz
Detector Peak
Port of testing Antenna port
Requirement As per the limits mentioned in the below table
Limit:
FCC Clause Requirements
The carrier frequency of each earth station transmitter
25.202(d) authorized in these services shall be maintained within

0.001 percent of the reference frequency.
+0.001% = +10ppm

For mobile earth station equipment, the carrier frequency

RSS-1705.2 shall not depart from the reference frequency by
more than £10 ppm

Test Method:

Environmental Chamber

EUT
supply

i
I
]
i
]
I
]
]
:
External power :
]
i
]
]
I
]
]
]
]

Spectrum . Communication
P ur Attenuator Power Splitter unicatt
Analyzer Test Set
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Test Condition

Normal Test Condition:

Temperature (Norm) =+ 23.0 °C

KDB Guidelines applied:
Basic guidelines for conducted measurement as per clause A.2.9.7 of ANSI C63.26-2015 are followed

Test results:

Voltage = 12V DC Supply

Table 7: Frequency Stability extrem Temperature

Relative humidity: 64%

Nominal Measured Measured Deviation

Temperature | Voltage(V) frequency(Hz) | frequency(Hz) Deviation(Hz) Deviation Limit

(ppm) (ppm)
Nominal 1643500000 1643499750 250 0.15211439 10
-30 degrees 1643500000 1643500250 -250 -0.15211439 10
-20 degrees 1643500000 1643500250 -250 -0.15211439 10
-10 degrees 1643500000 1643500250 -250 -0.15211439 10
0 degrees 12 (\\//DC 1643500000 | 1643500250 -250 -0.15211439 10
10 degrees nominal) 1643500000 1643500250 -250 -0.15211439 10
20 degrees 1643500000 1643499750 250 0.15211439 10
30 degrees 1643500000 1643499500 500 0.30422878 10
40 degress 1643500000 1643499500 500 0.30422878 10
50 degrees 1643500000 1643499750 250 0.15211439 10

Table 8: Frequency Stability extrem Voltage
Nominal Measured Measured Deviation

Temperature | Voltage(V) frequency(Hz) | frequency(Hz) Deviation(Hz) Deviation Limit

(ppm) (PPM)
9.6 VDC 1643500000 1643500250 -250 -0.15211439 10
Nominal 12 vDC 1643500000 1643499750 250 0.15211439 10
32VDC 1643500000 1643500250 -250 -0.15211439 10
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6.6 Spurious Radiated Emissions & Restricted Bands of Operation

Result

Test Specification

Test Method

Measurement Location

Measurement Bandwidth
Detector

Measuring Distance
Requirement

Test setup

Pass

Part 25.202(f)
RSS-1705.4.3.1

ANSI C63.26

Semi Anechoic Chamber 30MHz - 1 GHz
Fully Anechoic Chamber 1 GHz - 40GHz

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

Peak
3m
As per the limits mentioned in the below table

Refer TEST METHODOLOGY

Table 9: Transmitter limits for Radiated spurious emission

Frequency Lo Distance of Measurement
(MH2) Limitin dBm m)
30 - 1000 -13 3
1000-18000* -13 3

*Note: Excluding OOB emissions

Test Conditions:

Temperature (Norm) = + 23.5 °C Voltage = 12V DC Supply

Relative humidity: 63%
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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

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,
hence not reported

Table 10: Test results for frequency range 30MHz — 1GHz

Polarization Frequency Measured value Limit Margin
(MHz) (dBm) (dBm) (dB)

39.896 -76.076 -13.000 -63.076

59.567 -68.667 -13.000 -55.667

Vertical 153.796 -75.290 -13.000 -62.290

216.619 -78.488 -13.000 -65.488

490.423 -78.022 -13.000 -65.022

960.476 -72.910 -13.000 -59.910

38.257 -74.029 -13.000 -61.029

69.221 -83.396 -13.000 -70.396

Horizontal 116.821 -76.418 -13.000 -63.418

239.815 -78.654 -13.000 -65.654

400.809 -80.498 -13.000 -67.498

957.619 -72.417 -13.000 -59.417
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Test Plots:
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W
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-100734.978571 MHz
-83.659 dBm

-120
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74.816 dBm 89.621429 MHz
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Y v Y
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Table 11: Test results for the frequencies above 1GHz

Measured
Fundamental Measured Antenna Transmitter Limit Margin
Frequency Frequency S spurious
(MHz) (MHz) Polarization emissions level (dBm) (dB)
(dBm)
Vertical -32.015 -13 -19.02
3253.002
Horizontal -25.629 -13 -12.63
Vertical -36.793 -13 -23.79
1626.501 4879.503
Horizontal -42.932 -13 -29.93
Vertical -49.521 -13 -36.52
6506.004
Horizontal No Harmonic found
Vertical -35.533 -13 -22.53
3287.002
Horizontal -31.685 -13 -18.69
Vertical -38.225 -13 -25.23
1643.501 4930.503
Horizontal -44.938 -13 -31.94
Vertical
6574.004 No Harmonic found
Horizontal
Vertical -48.096 -13 -35.1
3320.998
Horizontal -39.289 -13 -26.29
Vertical -34.495 -13 -21.5
1660.499 4981.497
Horizontal -46.005 -13 -33.01
Vertical
6641.996 No Harmonic found
Horizontal
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Worst Case Plots:

Channel frequency:1626.501MHz
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Table 12: Test Results of Simultaneous operation

Measured
Measured Antenna Transmltter Limit _
Frequency h— spurious Margin (dB)
Polarization S (dBm)
(MHz) emissions level
(dBm)
Vertical -47.371 -13 -34.371
3321.002
Horizontal -56.094 -13 -43.094
Vertical -39.444 -13 -26.444
4981.503 -
Horizontal -47.455 -13 -34.455
Vertical )
6642.004 - No Harmonic found
Horizontal
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Worst Case Plots:

Channel frequency:1660.501MHz And BLE Normal mode operation.
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