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TEST SUMMARY
Test Item FCC Result
Maximum conducted (Peak) output power 15.247 (b)(2) Pass
Occupied bandwidth 15.247 (a) (i) Pass
Number of Hopping channels 15.247 (a) (i) Pass
Carrier Frequency Separation 15.247 (a) (1) Pass
Time of Occupancy (Dwell Time) 15.247 (a) (i) Pass
Emissions in non-restricted frequency 15.247 (d) Pass
bands
Spurious Radiated Emissions and Restricted FCC 15.209 / FCC Pass
Bands of Operation 15.205

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-TC568820300000046F 01 Initial issue of report 2020-11-05

ULR-TC568820300000046F 02 Reviewer comments 2020-11-17
updated
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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 LABEL AND LABEL LOCATION
BLOCK DIAGRAM

SPECIFICATION OF EUT
SCHEMATIC DIAGRAMS

BILL OF MATERIAL

© © N o g & W NP

USER MANUAL

10. 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
Active loop FMzZB 1519B-
antenna Schwarzbeck 1519 B 00111 - 31.01.2021 Yearly
Biconical VHBB91 9124-
Antenna Schwarzbeck | 24+BBA | 1208+910 - 16.01.2021 Yearly
9106 6-0525
Baloon and Schwarzbeck \QT;B/
Biconical mess- BBA- 01028 - 16.01.2021 Yearly
Antenna elektronik 9106
Log - Periodical VUSLP | VULP911 .
Antenna Schwarzbeck 9118 A 8A-0733 - 17.01.2021 Yearly Rad|z_ated
BBHA Spurious
Horn Antenna Schwarzbeck BBHA 9170- - 29.01.2021 Yearly Emission
9170
0904
BBHA 9120D-
Horn Antenna Schwarzbeck 9120 D 1944 - 30.01.2021 Yearly
Semi Anechoic Erankonia ) i i i i
Chamber
Fully Anechoic
Chamber Albatross - - - - -
EMI Receiver Rohde & | Eqw 44 | 101732 . 10.12.2020 |  Yearly
Schwarz
Spectrum Rohde & FSV7 | 101644 | FW3.40 | 27.12.2020 | Yearly Antenna-
Analyser Schwarz Port
Spectrum Agilent US41192 Conducted
Analyser Technologies E4407B 779 A.14.06 10.08.2021 Yearly test
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Table 2: Instrument application Software versions
SL. No. Test Type Application Version
software
1 Radiated spurious egw:glon measurement in EMC 32 10.60.00
) Radiated spurious egwpl\sglon measurement in EMC 32 10.60.00
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

The Parking Sensor Devices are used for identifying the cars parked in the parking space. It also helps the

user parked on the spot to connect with the sensor using the smartphone with Bluetooth and verify the parking.

The devices will be used to

* Guide the user to the parking spaces, helping them save time and reduce traffic congestion

* Provide intelligence to cities and parking operators on occupancy and parking spaces, helping them maximize

the revenue.

3.2 Ratings and System Details of Equipment under Test

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

Protocol

Sub GHz

Operating Frequency Range

902.2MHz to 927MHz

No. of Channels

125 (Refer Table 5)

Channel Spacing

200KHz

Maximum Measured Power

15.93 dBm(915 MHz)

(e.i.r.p)

Modulation 2-GFSK
Number of antennas 1
Antenna Gain 4.85 dBi

Antenna Type

Monopole PCB Antenna Dual Band Option

Supply Voltage to Product

6V DC Supply

Environmental conditions

-40°C to +85°C

EUT Dimension

120 x 120 x 25 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.
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Note: Product Parkquility Parking Sensor has multiple protocols. All the supported wireless protocols and their
respective test results are issued in separate test reports, refer clause 4.6 Report references

3.3 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

Occupied Channel Bandwidth 5 %
RF output power, conducted +1.5dB
Power Spectral Density, conducted +3 dB
Unwanted Emissions, conducted +3 dB
All emissions, radiated +6 dB
Temperature +3TC

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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- None

Software Version: Versionl

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: PQR02

4.3 Special Accessories and Auxiliary Equipment
- Test laptop and USB cable

4.4 Countermeasures to achieve EMC Compliance
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4.5 List of frequencies

Frequency Band Channel Frequency
(GH2z2) No. (MHz)
Low 902.2
Sub-GHz :. :
(902.2 MHz — 927 MHz) Mid 915
High 927

Table 5: List of SubGHz Center frequencies

Channel used for SubGHz testing

Channel low : 902.2MHz
Channel mid : 915MHz
Channel High : 927MHz

Note:
TUV Sample Identification number : A002905436-001 — Radiated test Sample

A002905436-004 — Conducted test Sample

4.6 Report references

Note: Product Parkquility Parking Sensor has multiple protocols. All the supported wireless protocols and their

respective test results are issued in saparate test reports, following table lists the report numbers.

Radio Protocol Report Number

RF test report for BLE (2.4GHz) ULR-TC568820300000045F

ULR-TC568820300000046F

Sub GHz(902.2MHz — 927MHz) — This Report
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5 Operational Description

The device can operate at various frequency bands. The device is designed with a PCB antenna, which can operate
in two different modes. When configured as Single Band Mode, this is ideal for 915 MHz band operation. The antenna

can also be configured in Dual Band Mode then the operation can also be at 915 MHz and 2.4 GHz.

6 Block Diagram

Power Supply
|
Battery Pack —hi ngﬁﬂﬁ Buck Comvertar  ———% 33V
E48M Hz 32.768 KHz
o RF
Sensors 32 bit Microcontroller Eiftac
PCB Antenna

LED Driver

| I
¥
LED 1 I|LED 2



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prafbericht - Nr.:
Test Report No.:

ULR-TC568820300000046F

Seite 13 von 52
Page 13 of 52

/ TEST METHODOLOGY

7.1 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

7.1.1 Test Setup Configuration

EUT

3m test distance
4

I

EMI-Receiver

Hp

\

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

3m

F 3
Y -

EUT

e

Turntable \-/ .

Pre-Amplifier

Measuring Receiver/
Spectrum Analyzer

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

3m

F 3

EUT

Y

Measuring Receiver /

Pre-Amplifier Spectrum Analyzer

y Turntable

Ground Plane

Figure 3: Frequency Range 200 MHz - 1GHz

Fully anecheoic Chamber

Pre-Amplifier|— Measuring Receiver /

EUT

Spectrum Analyzer

1Tumtable

30 CMI

1

Figure 4: Frequency Range above 1 GHz
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8 TEST RESULTS FOR Sub GHz

8.1 Maximum Peak Conducted Output Power
Result Pass

Test Specification FCC part 15 Subpart C 15.247 (b)(2)

Test Method Subclause 7.8.5 of ANSI C63.10
Measurement Bandwidth 300kHz

Detector Peak

Port of testing Antenna port

Requirement Power < 1 W (30 dBm)

Spectrum Analyzer

EUT 10 dB attenuator

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.5 °C Voltage = 6V DC Supply Relative humidity: 63%

KDB Guidelines applied:

Measurements were made as per section 9(b) 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 Peak Output power (dBm) = Measured Peak power (dBm) + Attenuator factor (10dB) +
Cable loss (0.1dB)
3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 4.85 dBi

Channel Maximum Peak Conducted .
Data Rate Power Limit
(kbps) Frequency Output Power (dBm)
(MHz) (dBm)
902.2 11.03 30
50 915.0 11.08 30
927.0 10.96 30
Mkr1 902.1926 MHz |
Ref 21.1 dBm Atten 25 dB 11.03 dBm
Peak )
Log &
10 [ ]
dB/ P T
Offst
10.1
dB
M1 s2
S3 FC
AA
Center 902.2 MHz Span 700 kHz
#Res BW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency:902.2MHz
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Ref 21.1 dBm

Mkr1 915.0431 MHz

Atten 25 dB 11.08 dBm

Peak
Log

H

10

dB/ L]

Oftst
10.1

dB

M1 52
53 FC

Center 915 MHz
#Res BW 300 kHz

Span 700 kHz

#H/BW 1 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 915MHz

Mkr1 927.0515 MHz
Ref 21.1 dBm Atten 25 dB 10.96 dBm
Peak
Log o
10 el T
_'_'_,_.-"'

dB/ —— T
Offst
10.1
dB
M1 52
S3 FC

AR
Center 927 MHz Span 700 kHz
#Res BW 300 kHz #/BW 1 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 927MHz
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8.2 Occupied bandwidth

Result Pass

Test Specification ,
FCC part 15 Subpart C 15.247 (a) (i)

Test Method Subclause 7.8.7 of ANSI C63.10
Measurement Bandwidth 30 kHz

Detector Peak

Port of testing Antenna port

The minimum 20 dB bandwidth of the hopping channel is

Requirement 250 kHz use at least 50 hopping frequencies.

Test Method:

Spectrum Analyzer

EUT 10 dB attenuator

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.5 °C Voltage = 6V DC Supply Relative humidity: 63%

KDB Guidelines applied:

Measurements were made as per section 9(b) in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:

Cable loss (0.1dB)

directional gain of the single antenna is 4.85 dBi

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

Data Rate Ffehqi”e”nec'y 20 dB Bandwidth 99% OBW M'Ci':n“i‘t’m
(kbps) ) (kHz) (kHz) o
902.2 164.06 136.69 250
50 915.0 166.94 138.59 250
927.0 166.94 136.84 250

Ch Freq

ccupied Bandwidth

902.22 MHz

Trig  Free

Transmit Freq Error

¥ dB Bandwidth

136.6921 kHz

-3.928 kHz
164.067 kHz

Ref 19.1 dBm Atten 20 dB
#Peak
Log & v
10 N ™,
2
dB/ i "
Offst e
10 et et g A
dB
Center 902.2 MHz Span 1 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 9.99 ms (1000 pts|
Occupied Bandwidth Occ BW % Pwr 99.00 %
xdB  -20.00 dB

Channel Frequency: 902.2MHz
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Ch Freq 915.01 MHz

Occupied Bandwidth

Ref 20.1 dBm Atten 20 dB
#Peak
0 ? e
- M,
dB/ .
Offst o’
dB
Center 915 MHz Span 1 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 %
138.5914 kHz xdB 20008
Transmit Freq Error 6.539 kHz
x dB Bandwidth 166.945 kHz

Channel Frequency: 915MHz

Ch Freq 927.01 MHz Trig  Free
Occupied Bandwidth
Ref 20.1 dBm Atten 20 dB
#Peak
P e
10 i
dB/ p N
Offst e TN
101 e e AP WWM
dB
Center 927 MHz Span 1 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Puwr 99.00 %
136.6348 kHz xdB 20005
Transmit Freq Error 6.356 kHz
x dB Bandwidth 163.770 kHz

Channel Frequency: 927MHz
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8.3 Number of Hopping Channels

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Test Method:

Pass

FCC Part 15 Subpart C Section 15.247 (a) (i)

Subclause 7.8.3 of ANSI C63.10

100 kHz
Peak

Antenna port

Frequency hopping systems operating in the band 902-928
MHz shall use at least 50 hopping channels if the minimum
20 dB bandwidth is less than 250 kHz.

EUT

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.5 °C

KDB Guidelines applied:

10 dB attenuator

Voltage = 6V DC Supply

Spectrum Analyzer

Relative humidity: 63%

Measurements were made as per section 9(b) in KDB 558074 D01 15.247 Measurement Guidance v05r02.



http://www.tuv.com/

A TUVRheinland®

Produkte www.tuv.com

Products

Priufbericht - Nr.: i

Test Report No. ULR-TC568820300000046F S 25 o1 25

Test results:

Note:

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) +

Cable loss (0.1dB)

3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 4.85 dBi

Mkr1 902.20 MHz
Ref 20.1 dBm Atten 20 dB 10.78 dBm
Peak
Log
10
dB/
Offst
10.1
dB

1

| ]

M1 szwd\( M

53 FC

Start 900 MHz Stop 930 MHz
#Res BW 100 kHz #/BW 300 kHz  #S5Sweep 9.99 ms (1000 pts)
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8.4 Carrier Frequency Separation

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Test Method:

EUT

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.5 °C

KDB Guidelines applied:

FCC Part 15 Subpart C Section
Clause 7.8.2 of ANSI C63.10
30 kHz

Peak

Antenna port

Pass

15.247 (a) (1)

Frequency hopping systems shall have hopping channel
carrier frequency separated by a minimum of 25kHz or the
20dB bandwidth of the hopping channel, whichever is

greater.

Spectrum Analyzer

10 dB attenuator

Voltage = 6V DC Supply

Relative humidity: 63%

Measurements were made as per section 9(b) 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 Peak Output power (dBm) = Measured Peak power (dBm) + Attenuator factor (10dB) +

Cable loss (0.1dB)
3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence

directional gain of the single antenna is 4.85 dBi

Mkr1 914.8200 MHz
Ref21.1 dBm Atten 25 dB 9.574 dBm

Peak =z .
e /f"“’%” ™ AT oA

10 !
dB/ || Py rg(, \"1« M’J r\"”
Offst Thd W
10.1
dB
Center 915 MHz Span 600 kHz
#Res BYW 30 kHz #/BW 100 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 ) Freq 9148200 MHz 9.574 dBm
2 ) Freq 915.0200 MHz 8.867 dBm

3 ) Freq 915.2200 MHz 5.095 dBm
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8.5 Time of Occupancy (Dwell Time)

Result Pass
Test Specification FCC Part 15 Subpart C Section 15.247 (a) (i)
Test Method Clause 7.8.4 of ANSI C63.10
Measurement Bandwidth 100 kHz
Detector Peak
Port of testing Antenna port

If the 20 dB bandwidth of the hopping channel is less than
250 kHz, the system shall use at least 50 hopping

Requirement frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 20
second period.

Test Method:

S t Anal
EUT | 10dB attenuator pectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.5 °C Voltage = 6V DC Supply Relative humidity: 63%

KDB Guidelines applied:

Measurements were made as per section 9(b) 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 Peak Output power (dBm) = Measured Peak power (dBm) + Attenuator factor (10dB) +

Cable loss (0.1dB)
3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence

directional gain of the single antenna is 4.85 dBi

The total sweep time is 0.4(125) = 50 seconds.

Mkr1 &4 953 ms
Ref 25.05 dBm Atten 25 dB 1.444 dB
Peak
Log p-1 +
10 2
dB/
offst YT e
10.1
dB
Center 915 MHz Span 0 Hz
Res BWW 100 kHz #/BW 300 kHz Sweep 20 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1R m Time 9.129 ms 5.10% dBm
1A (5] Time 9.52 ms 1.444 dB

Dwell Time
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Ref 7.1 dBm

Atten 10 dB

Peak

Log

10
db/

Offst

10.1

dB

o i g e W b g Ut it il 1L ] b )

Center 915 MHz Span 0 Hz
Res BW 300 Hz #/BVY 300 Hz Sweep 20 s (1000 pts)
Marker Trace Type X Axis Amplitude

Dwell Time = 9.53ms
Total bins in 20 s =14
Max. Allowed time = 0.4s

Total time occupancy in 20s = 14*9.53

Number of Bins

=133.42ms (less than 400ms)
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8.6 Emissions in non-restricted frequency bands and Conducted Spurious
Emission

Result Pass

Test Specification FCC part 15 Subpart C 15.247 (d)

Test Method Subclause 7.8.8 of ANSI C63.10

100 kHz for frequency range < 1GHz

Measurement Bandwidth 1 MHz for Frequency range >1GHz

Detector Peak

Port of testing Antenna port

In any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least

Requirement 20dB below that in the 100kHz bandwidth within the band
that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the
peak conducted power limits

Test Method:

EUT 10 dB attenuator Spectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.5 °C Voltage = 6V DC Supply Relative humidity: 63%

KDB Guidelines applied:

Measurements were made as per section 9(b) in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:

8.6.1 Band edge and reference plots

1. All the losses are included during measurement and final values are mentioned in the test report.
2. Final Value (dBm) = Measured Value (dBm) + Attenuator factor (10dB) + Cable loss (0.1dB).

3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 4.85 dBi.
4. Testing is done for both hopping & fixed modes of operations but only worst case is reported.

Channel Frequency 902.2MHz

Channel Reference Band edge Value at Minimum
Data Rate | Band S
(kbps) Frequency Value (B) Frequency edge (A) A-B Limit
(MHz) (dBm) (MHz) (dBc) (dBc)
(dBm)
902.2 10.89 902 -11.43 -22.32 -20.00
50
927 11.02 928 -43.74 -54.76 -20.00
Mkr2 902.000 MHz
Ref 21.1 dBm Atten 25 dB -11.43 dBm
Peak "
Log /0\
10 - "
dB/ %
Offst / \,
10.1 /s N
db il ™
. l N N AN
9.1
dBm
Start 900 MHz Stop 903 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1) Freq 902 243 MHz 10.89 dBm
2 {1) Freq 902.000 MHz -11.43 dBm
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Mkr2 928.000 MHz

Ref 21.1 dBm Atten 25 dB 43.74 dBm

Peak "

Lo A\

10 /

dB/ ‘\

Offst

10.1 / ‘\

dB 7 AN :

DI Wn“' R o) . T R

5.0

dBm

Start 926 MHz Stop 930 MHz

#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Marker Trace Type X Axis Amplitude
1 i Freq 927.045 MHz 11.02 dBm
2 i Freq 928.000 MHz -43.74 dBm

Channel Frequency 927MHz

8.6.2 Out-Of-Band Emissions

Ref Level 6.00 dBm Offset 10.10 dB & RBW 100 kHz

Att 15 dB @ SWT S0ms @ VBW 300 kHz Mode Auto Sweep
DC
@ 1Pk Max
I M1[1] -54.99 dBm

0 dBm I

-60 dBm ]
-80 dBm
Start 9.0 kHz 691 pts Stop 150.0 kHz
Marker Peak List ]
No | X-value | Y-value | mo | X-value Y-value | \;
1 149,900000 kHz | -65.177 dBm 2 —— ===

-

Channel Frequency 902.2MHz Frequency Range 9KHz — 150kHz
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ULR-TC568820300000046F

Ref Level 6.00 dBm Offset

10.10 dB & RBW 100 kHz
Mode Auto Sweep

1

Att 15 dB & SWT 50 ms & VBW 300 kHz
DC
I M1[1]

D1 -9.100 dBm

T T L L e o B P o e e
Start 150.0 kHz 691 pts Stop 10.0 MHz
Marker Peak List

No | X-value | Y-value | no | X-value ¥-value | I;
9.380000 MHz -66.665 dBm 2 === .

Channel Frequency 902.2MHz

Frequency Range 150KHz — 10MHz

Ref Level 6.00 dBm
Att 15 dB & SWT

Offset 10.10 dB & RBW 100 kHz

50 ms & VBW 300 kHz Mode Auto Sweep

M1[1] -67.18 dBm

10.0000 MHz

tD1 -9.100 dBm

WWW

1

-90 dBm
Start 10.0 MHz 691 pts Stop 30.0 MHz
Marker Peak List
No | X-value y-value | nNo | X-value Y-value | I;
20.087000 MHz -65.133 dBm 2 --- ---

=

Channel Frequency 902.2MHz

Frequency Range 10MHz — 30MHz
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Mkr3 407.7 MHz
Ref 21.05 dBm Atten 25 dB -44.11 dBm
Peak {
Log
10
dB/
Offst
10.1
dB - .
gl-l TRV R il .......?. RPN I QMMN"__. bt Mw
dBm
Start 30 MHz Stop 1 GHz
#Res BUW 100 kHz #/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 5l Freq 901.9 MHz 11.12 dBm

2 Il Freq 570.8 MHz -45 58 dBm

3 5l Freq 4077 MHz -24.11 dBm

Channel Frequency 902.2MHz

Frequency Range 30MHz - 1GHz

Mkr3 2.991 GHz
Ref 21.05 dBm Atten 25 dB -32.84 dBm
Peak
Log
10
dB/
OH:S‘ = 1
10.1 ME
a8 M&._L#--N‘J"&“WW—&“ " ] Pt M it
1]
9.1
dBm
Start 1 GHz Stop 10 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 22.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 i Freq 2703 GHz -24.39 dBm

2 i Freq 1.802 GHz -26.63 dBm

3 i Freq 2991 GHz -32.84 dBm

Channel Frequency 902.2MHz

Frequency Range 1GHz — 10GHz
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Mkr3 265.0 MHz
Ref 21.05 dBm Atten 25 dB 44.79 dBm
Peak o
Lﬂg 3
10
dB/
Offst
10.1
dB B, -
glﬂ NPT I A SRR S - i RETVLRSPRR I TENSVIE VN T
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 L)) Fraq 9148 MHz 11.25 dBm

2 {1} Freq 578.7 MHz -44.23 dBm

3 {1} Freq 2650 MHz -44.79 dBm

Channel Frequency 915MHz Frequency Range 30MHz - 1GHz

Ref Level 6.00 dBm Offset 10.10 dB & RBW 100 kHz

Att 15 dB @ SWT S0 ms @ VBW 300 kHz Mode Auto Sweep
DC
@® 1Pk Max
0 dBm I M1[1]
ID1 -9.000 dBm

W
-60 dBm e
-80 dBm
Start 9.0 kHz 691 pts Stop 150.0 kHz
Marker Peak List ]
No | X-value | Y-value | mo | X-value Y-value | \;
1 149,900000 kHz | -65.930 dBm 2 —— ===

-

Channel Frequency 927MHz Frequency Range 9KHz — 150kHz
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Ref Level 6.00 dBm Offset 10.10 dB & RBW 100 kHz
Att 15 dB & SWT 50ms & VBW 300 kHz Mode Auto Sweep

DC

| M1[1]

D1 -9.000 dBm

-20 dBm

-40 dBm

-60 dBm

-80 dBm

Start 150.0 kHz 691 pts Stop 10.0 MHz
Marker Peak List
No | X-value | Y-value | no | X-value ¥-value | I;
1 9.323000 MHz -66.424 dBm 2 === .

b

Channel Frequency 927MHz Frequency Range 150kHz — 10MHz

Ref Level 6.00 dBm Offset 10.10 dB & RBW 100 kHz
Att 15 dB @ SWT S0 ms @ VBW 300 kHz Mode Auto Sweep

]I M1[1]

(D1 -9.000 dBm

IR T P ot oty e LN T L MWMW

Start 10.0 MHz 691 pts Stop 30.0 MHz
Marker Peak List
No | X-value Y-value | nNo | X-value v-value | I;
1 21.389000 MHz -64.240 dBm 2 o ---

-

Channel Frequency 927MHz Frequency Range 10MHz — 30MHz
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Mkr3 464.0 MHz
Ref 21.05 dBm Atten 25 dB -44.68 dBm
Peak *
Log
10
dB/
Offst
10.1
dB - -
DI - . i e 4 hhs QM “ it el
9.0
dBm
Start 30 MHz Stop 1 GHz
#Res BUW 100 kHz #/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Frag 928.1 MHz 11.2 dBm
2 ) Fraq 8281 MHz -43.97 dBm
3 1 Frag 484.0 MHz -24 88 dBm

Channel Frequency 927MHz

Frequency Range 30MHz - 1GHz

Channel Frequency 927MHz

Mkr3 7.468 GHz
Ref 21.05 dBm Atten 25 dB -33.87 dBm
Peak
Log
10
dB/
Offst | 1
10.1 a4 ¢ 3
dB y .|. _ MMW.M - T _J LW&MMWMM
D1
9.0
dBm
Start 1 GHz Stop 10 GHz
#Res BW 1 MHz #UBW 3 MHz Sweep 22.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 {11 Frag 2784 GHz -25.57 dBm

2 i Frag 1,858 GHz -28.08 dBm

3 L) Freg 7488 GHz -33.87 dBm

Frequency Range 1GHz — 10GHz
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8.7 Spurious Radiated Emissions & Restricted Bands of Operation

Result

Test Specification

Test Method

Measurement Location

Measurement Bandwidth
Detector

Measuring Distance
Requirement

Test setup

FCC part 15 Subpart C 15.247 (d) / (15.209 & 15.205)

ANSI C63.10

Pass

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

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

Refer TEST METHODOLOGY

Table 6: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (uVv/m) (dBuVv/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.

Test Conditions:

Temperature (Norm) = + 23.5 °C

Voltage = 6V 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 for more details

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

Test results for frequency range 30MHz — 200MHz

Antenna Frequency Peak Limit Margin (dB)
Polarization (MHz) (dBpV/im) (dBpV/im) 9
30.485 11.95 40.00 -28.05
] 46.878 34.93 40.00 -5.07
Vertical
63.150 29.94 40.00 -10.06
68.492 14.50 40.00 -25.50
33.339 11.81 40.00 -28.19
47.242 27.34 40.00 -12.66
Horizontal
72.803 14.79 40.00 -25.21
79.117 15.37 40.00 -24.63
80
70
60
63.150000 MHz
46.878571 MHz
50
>
40
; \
g X V' saacaasr e 168185714 MHz
T 4 m&;qgn\/}x 14.502 dByV/m 14278 dByVim
. U
[ V v
10
0
-10
30M 50 60 70 80 90 100M 200M
Frequency in Hz

Channel Frequency 30MHz — 200MHz

Polarization Vertical
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807
701
607

507

47.242857 MHz

27.343 dBpV/m |

40

301
L 33.339286 MHz

201 11814 dByVim

Level in dBpV/m

72.803571 MHz  79.117857 MHz
14.790 dByV/m 15378 dByV/m

180.025000 MHz
18.661 dBuV/m

30M

50 60 70 8 90 100M

Frequency in Hz

200M

Channel Frequency 30MHz — 200MHz

Test results for frequency range 200MHz — 1GHz

Polarization Horizontal

Antenna Frequency Peak Limit Margin

Polarization (MHz) (dBuV/m) (dBuV/m) (dB)

360.44 18.83 46.00 -27.17

) 464.49 24.95 46.00 -21.05

Vertical

540.02 22.40 46.00 -23.6

831.05 30.75 46.00 -15.25

300.02 23.80 46.00 -22.2

) 463.52 30.13 46.00 -15.87
Horizontal

831.05 35.19 46.00 -10.81

878.99 34.76 46.00 -11.24



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht - N
Test Report No.:

r..

ULR-TC568820300000046F

Seite 39 von 52
Page 39 of 52

125
120

110
100
90
80
70
60
50
40

Level in dBpuV/m

20

-10

30T

+ 227.600000 MHz
I 24.698 dBuV/m

902.228571 MHz
92.763 dBuV/m

\Y

—
r 250.742857 MHz
I 25.703 dBpV/m

Y,

451.085714 MHz
26.064 dBuV/m

\

811.771429 MHz
31.344 dBuVimyg

200M 300

t t

400 500

Frequency in Hz

600 700 800 900 1G

Channel Frequency 200MHz — 1GHz

Polarization Vertical

125
120

110
100

Level in dBuV/m
3

+——+—+—+

+—+—+—+

[ 213.600000 MHz
| 25.066 dByV/m

451.085714 MHz
35.076 dBpV/m

902.228571 MHz
97.133 dBuV/m

\%

806.285714 MHz
37.302 dBuV/m

—

232.914286 MHz
30.167 dBuV/m

200M 300

+ +

400 500

Frequency in Hz

600 700 800 900 1G

Channel Frequency 200MHz — 1GHz

Polarization Horizontal
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125:
915.028571 MHz
100t 91.491 dBpuV/m
v
80T
E
>
3 60T
) 819.028571 MHz
° 30,560 dByV/m
£
o 40T 214.342857 MHz 457.485714 MHz 523.828571 MHz
0 26.626 dBuV/m 27.342 dBpV/m 25.952 dBpV/m
° v V 3 V
20T
or
200M 300 400 500 600 700 800 900 1G
Frequency in Hz

Channel Frequency 200MHz — 1GHz

Polarization Vertical

1251

1001

801

60T

457.485714 MHz
241.257143 MHz 36.020 dBuV/m
27.812 dBpVim

915.028571 MHz
97.132 dBpV/im

%

819.028571 MHz
38.059 dBuVv/im

—

 —
a0t

Level in dBpV/m

207

383.314286 MHz
25.589 dBpuV/m

200M

t t t t

300 400 500 600

Frequency in Hz

700 800 900 1G

Channel Frequency 200MHz — 1GHz

Polarization Horizontal
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120
110
100 926.990000 MHz
92746 dgpvim
90
80
g ™
2
o
S 60
£
T 262.130000 MHz 360.440000 MHz 463490000 MHz 540.020000 MHz 831.050000 MHz
& 5 14.137 dBuV/im 18.832 dBuV/m 24.955 dBV/m 22.400 dBuV/m 30.751 dByV/m
—
40
% - vV
20 v V
10

0
200M 300 400 500 600 700 800 900 1G

Frequency in Hz

Channel Frequency 200MHz — 1GHz Polarization Vertical

120
110
100 926.990000 MHz v
97.800 dBpV/m
90
80

831.050000 MHz  878.990000 MHz

Level in dBuV/m
@
3

239.990000 MHz 300.020000 MHz 463.520000 MHz F35.990000 MHz 192 dBuV/1 4 BuV/

50 15.627 dBuV/m 23.805 dByV/m 30.138 dByV/m 25.772 dBuV/m 35.192dBpVim  34.760 dBuVim
—
40
) T M JM
L b
20 Y Jl I )
Ezwﬁwl ] R TP ATRIVLRPO R e o AT
Lk j »

0
200M 300 400 500 600 700 800 900 1G

Frequency in Hz

Channel Frequency 200MHz — 1GHz Polarization Horizontal
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Test results for the frequencies above 1GHz

F?ehqelljnennily Antgnn_a FMrggszecdy Field Strength Limit Margin
(MHz2) Polarization (MHz2) (dBpv/m) (dBuv/m) (dB)
902.2(Pk) 92.76 - -
1804.4(Pk) 42.39 74 -31.61
1804.4(Av) 39.12 54 -14.88
2706.6(Pk) 46.80 74 -27.20
2706.6(Av) 44.11 54 -9.89
3608.8(Pk) 38.47 74 -35.53
3608.8(Av) 26.14 54 -27.86
4511.0(Pk) 41.72 74 -32.28
4511.0(Av) 29.49 54 -24.51
v 5413 2(Pk) No Harmonics Found
5413.2(Av)
6315.4(Pk) 45.17 74 -28.83
6315.4(Av) 33.10 54 -20.90
7217.6(Pk) 47.06 74 -26.94
7217.6(Av) 34.96 54 -19.04
8119.8(Pk) 47.79 74 -26.21
8119.8(Av) 35.80 54 -18.20
9022.0(Pk) 49.47 74 -24.53
9022.0(Av) 36.86 54 -17.14
902.2 902.2(Pk) 97.13 - -
1804.4(Pk) 48.67 74 -25.33
1804.4(Av) 47.01 54 -6.99
2706.6(Pk) 48.96 74 -25.04
2706.6(Av) 50.62 54 -3.38
3608.8(Pk) 38.11 74 -35.89
3608.8(Av) 26.31 54 -27.69
4511.0(PKk) 41.04 74 -32.96
4511.0(Av) 28.73 54 -25.27
H 5413 2(Pk) No Harmonics Found

5413.2(Av)
6315.4(Pk) 43.30 74 -30.70
6315.4(Av) 31.08 54 -22.92
7217.6(Pk) 47.24 74 -26.76
7217.6(Av) 34.97 54 -19.03
8119.8(Pk) 48.32 74 -25.68
8119.8(Av) 35.71 54 -18.29
9022.0(Pk) 49.23 74 -24.77
9022.0(Av) 36.86 54 -17.14

Pk: Peak Detector;
Av: Average Detector



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prafbericht - Nr.:
Test Report No.:

ULR-TC568820300000046F

Seite 43 von 52
Page 43 of 52

F?ehqatjnennily Ant_enn_a ll:\fggﬁlé;e& Field Strength Limit Margin
(MH2) Polarization (MH2) (dBpv/m) (dBpv/m) (dB)
915.00(Pk) 91.49 - -
1830.0(Pk) 44.27 74 -29.73
1830.0(Av) 41.27 54 -12.73
2745.0(Pk) 53.01 74 -20.99
2745.0(Av) 51.70 54 -2.30
3660.0(Pk) 38.92 74 -35.08
3660.0(Av) 26.14 54 -27.86
4575.0(PK) 40.09 74 -33.91
4575.0(Av) 28.51 54 -25.49
\Y, 5490.0(Pk) _
5490.0(A") No Harmonics Found
6405.0(Pk) 43.57 74 -30.43
6405.0(Av) 31.06 54 -22.94
7320.0(Pk) 47.29 74 -26.71
7320.0(Av) 34.96 54 -19.04
8235.0(Pk) 48.22 74 -25.78
8235.0(Av) 35.71 54 -18.29
9150.0(Pk) 49.17 74 -24.83
9150.0(Av) 36.83 54 -17.17
915 915.00(Pk) 97.13 - -
1830.0(Pk) 52.73 74 -21.27
1830.0(Av) 51.88 54 -2.12
2745.0(Pk) 57.39 74 -16.61
2745.0(Av) 51.58 54 -2.42
3660.0(Pk) 37.90 74 -36.1
3660.0(Av) 26.10 54 -27.9
4575.0(Pk) 40.28 74 -33.72
4575.0(Av) 28.45 54 -25.55
H 5490.0(Pk) _
No Harmonics Found

5490.0(Av)
6405.0(Pk) 43.65 74 -30.35
6405.0(Av) 31.08 54 -22.92
7320.0(Pk) 46.95 74 -27.05
7320.0(Av) 34.96 54 -19.04
8235.0(Pk) 47.63 74 -26.37
8235.0(Av) 35.77 54 -18.23
9150.0(Pk) 49.17 74 -24.83
9150.0(Av) 36.83 54 -17.17

Pk: Peak Detector;
Av: Average Detector
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F?ehqatjnennegy Ant_en na ll:\fggﬁlé;e& Field Strength Limit Margin

(MH2) Polarization (MH2) (dBpv/m) (dBpv/m) (dB)
927.00(Pk) 92.74 - -

1854.00(Pk) 46.17 74 -27.83

1854.00(Av) 38.82 54 -15.18

2781.00(Pk) 48.75 74 -25.25

2781.00(Av) 41.48 54 -12.52

3708.00(Pk) 48.57 74 -25.43

3708.00(Av) 35.72 54 -18.28

4635.00(Pk) 52.65 74 -21.35

4635.00(Av) 41.63 54 -12.37

Y, 5562.00(Pk) 43.00 74 -31.00

5562.00(Av) 32.58 54 -21.42

6489.00(Pk) 47.60 74 -26.40

6489.00(Av) 33.90 54 -20.10

7416.00(Pk) 48.10 74 -25.90

7416.00(Av) 36.15 54 -17.85

8343.00(Pk) 50.38 74 -23.62

8343.00(Av) 37.22 54 -16.78

9270.00(Pk) 52.73 74 -21.27

927 9270.00(Av) 40.67 54 -13.33
927.00(Pk) 97.80 - -

1854.00(Pk) 48.88 74 -25.12

1854.00(Av) 44.86 54 -9.14

2781.00(Pk) 55.53 74 -18.47

2781.00(Av) 53.39 54 -0.61

3708.00(Pk) 49.74 74 -24.26

3708.00(Av) 35.77 54 -18.23

4635.00(Pk) 51.92 74 -22.08

4635.00(Av) 39.65 54 -14.35

H 5562.00(Pk) 43.19 74 -30.81

5562.00(Av) 30.76 54 -23.24

6489.00(Pk) 45.33 74 -28.67

6489.00(Av) 32.99 54 -21.01

7416.00(Pk) 48.70 74 -25.30

7416.00(Av) 36.12 54 -17.88

8343.00(Pk) 49.65 74 -24.35

8343.00(Av) 37.29 54 -16.71

9270.00(Pk) 52.76 74 -21.24

9270.00(Av) 40.67 54 -13.33

Pk: Peak Detector;
Av: Average Detector
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Worst case Plots
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9 Radio Frequency Human Exposure Evaluation:

9.1 SAR Test Exclusion
Based on the conducted power measurement, reported under section " Maximum conducted power “ of respective
test report and derivation of Low-Power exclusion level defined in FCC KDB 447498 D01 General RF Exposure

Guidance v06 (See 4.3 a), SAR test exclusion was identified for the followong frequency band

Exclusion
Maximum Max power threshold
measured RF P ** for SAR Test

Tune-up Including tune-

Frequency band . :
Protocol (MH2) output power at tolerance | up tolerance * separation required
antenna terminal (MW) distance of | (Yes/No)
(dBm) 50mm
(W)
Sub GHz 915 11.08 *1 16.1436 0.3088 No

*Max power is rounded to two decimal place for reporting
**separation distance of 50mm is used for the calculation

Note: Manufacturer declared TuneUp tollarance of +1dB is considered in the calculation

Hence RF exposure evaluation or SAR testing is not required for Sub-GHz frequency range

- Per KDB 447498 D01v06, the 1-g and 10-g SAR Test Exclusion threshold for 100MHz to 6GHz at separation
distance <50mm are determined by

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] - [Vf(GHz)] < 3.0
for 1-g SAR, and < 7.5 for 10-g extremity SAR

Where
f (GHz) is the RF channel transmit frequency in GHz
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