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TEST SUMMARY
Test Item FCC Result
Maximum conducted (Peak) output power 15.247 (b)(2) Pass
Occupied bandwidth and 20dB 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 bands 15.247 (d) Pass
Spurious Radiated Emissions and Restricted Bands FCC 15.209 / FCC Pass
of Operation 15.205
Conducted Spurious Emission on AC Power lines FCC 15.207 Pass

Product Category: Electronics Testing
Test Discipline: EMC Test Facility



http://www.tuv.com/

A TUVRheinland®

Produkte www.tuv.com

Products
Seite 3von 70

Prufbericht - Nr.: ULR-TC568822300000087F Page 3 01 70

Test Report No.:

REVISION HISTORY OF THIS REPORT

Report Number Version Description Issue date

ULR-TC568822300000087F 01 Initial issue of report 2022-10-08



http://www.tuv.com/

A TUVRheinland®

I2rogukte www.tuv.com

roducts

Prafbericht - Nr.: ULR-TC568822300000087F e o0
port No.:

Table of Contents

1 GENERAL REMARKS ... .ottt ittt ettt ettt s sttt e s e a bt et a4 e a ke e e an bt et e e am s be e e e ansbe e e e annbe e e e ennbeeeeennbbeeeenntes 5
1.1 F 1= 1ol o 4 1= o €T PP UP PP 5

2 =S ] 1 I TSRS 6
2.1 QIC=ES o T = T =SS 6
2.2 List of Test and MeasuremMent INSIIUMENTS........cooiiiiiii et e e s bee e e s nbee e e s snbee e e e nnees 6

3  GENERAL PRODUCT INFORMATION. ... .otiiiititteeitite e e sttt e e e et e e e st a e e staea e e stataeasstaeaeasstaeaesantaeaesastaeaeesnsaeaesnnsees 7
31 Product FUNCEION and INTENAEA USE.........uuiiiiieiiiiiiiie ettt ee e e e et e e e e e e e et e e e e e e e e e snnnneaeeas 7
3.2 Ratings and System Details of EQUIPMENt UNAEr TEST ......cc.euiiiiiie e e e e e 7
3.3 MEASUIEMENT UNCEITAINTY: ... .uviiiiiieeees ittt e e e e e s s st r e e e e e s e s e e e e eeeesastntaeeeeeeessastntaeeeeaeeesanssssaneeaaeesasnnsnnneees 8

4  TEST SET-UP AND OPERATION MODE .......uiiii ittt se e e ettt e e e e et et s e s e e e s e e s tat s e e e e e e enstnnaaeeaaeees 9
4.1 Principle of Configuration SEIECTION ...........ciiiiiiiiiii e e e b e e e nenes 9
4.2 Test Operation and TEST SOFIWAIE ........uuuuriiiiiiiiiiiii s 9
4.3 Special Accessories and Auxiliary EQUIPMENT ..., 9
4.4 Countermeasures to achieve EMC COMPLANCE .........coooiiiiiiiiiiieeiiiie ettt 9
4.5 (Y] B (=T o [T o[ TP PP PP PP PPPPPP 9
(@ oTT = 1uT0] g =TI =S od T 0110 o PP PPPPPPRS 10

2 oo S 0= Vo > V0 10
TEST METHODOLOGY .ottt it e ettt e s e ettt s s e e e e et e aa bt e e e e et eet e e e see et eeetss i teeeeaeeastann e seeeseesannnnnsaaaaens 11

7.1 Conducted Spurious Emission Test 0N AC POWET lINES ......ccoiuiiiiiiiiiiiiiiiiee ettt 11
7.1.1  Test Setup ConfiQUration .........cooeii i 11

7.2 Radiated EMISSION TEST ..ottt e ettt et e e e e e e bbb e et e e e e e s s e bb bbb et e e e e e s aabnbbeeeeaaeeaaannnes 12
7.2.1  TeSt SetUP CONFIQUIALION ......veiiiiiiiiie ittt ettt ettt e e e st b e e e s bb e e e e saba e e e e sabbeeeeanbneeeeanes 12

S T I s I U R 1 TS 14
8.1 Maximum Peak Conducted OULPUL POWET ..........uuuee s 14
8.2 Occupied bandwidth & 20dB Bandwidth................. 17
8.3 Number of HOPPING ChaNNEIS ... ettt e et e e e b 22
8.4 Carrier FrEQUENCY SEPAIALION ......cci ittt iiiiee ettt ettt et et e e st e e e st bt e e e aabb e e e e sabb e e e e aabbeeeesbbeeeesabbeeeeaaes 28
8.5 Time of OCCUPANCY (DWEII TIME) ..uuvuriiiiiiitiiitiiiiiiti s 30
8.6 Emissions in non-restricted frequency bands and Conducted Spurious EmMIisSion..........cccceeveeeeiieieieiceennnn. 33
8.6.1 Band edge and referenCe PIOLS .........ooiiiiiiiiii e 34
8.6.2  OUL-Of-BaNd EMISSIONS. .......uuuiiiiieeeieiiitiiiiee e e e se et eeeeete e e s e s eteeeeeeeeessansstaeereaeeesaassseaeeaeaeesaaasssaneneeeeesaansnes 38

8.7 Spurious Radiated Emissions & Restricted Bands of Operation ................cco 44
8.8 Conducted spurious emission Test 0N AC POWET lINES .......oiiiiiiiiiiiee it 67

LS T 1S O ] e 1Y = I P 70

10 TSy ) B T [0 = PRSPPI 70



http://www.tuv.com/

A TUVRheinland®

I2rogukte www.tuv.com

roducts

Prafbericht - Nr.: ULR-TC568822300000087F e o0
port No.:

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 N B

USER MANUAL

10. MAXIMUM PERMISSIBLE EXPOSURE INFORMATION
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2 TEST SITES

2.1 Testing Facilities

1. TUV Rheinland (India) Pvt.Ltd.,
27/B, 2nd Cross,
ElectronicCityPhasel
Bangalore — 560 100,

India

2.

TUV Rheinland (India) Pvt.Ltd.,

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 Frankonia LAX-10 LAX-10- - 31-01-2023 Yearly
antenna 800
Baloon and VHBB-
SO Schwarzbeck 9124/
I,?-\Irf?enr:ﬁgl Mess-Elektronik BBA- 1028 - 03-02-2023 Yearly
9106
PeIFic())%i-cal Schwarzbeck | VUSLP | 91118- . 04-02-2023 |  Yearl
Pyt Mess-Elektronik | 9111B 111 y
ntenna RIS Radiated
Horn Antenna | Schwarzbeck | HAX-18 802 i - 20-05-2023 Yearly Spurious
- Emission
Semi
Anechoic Frankonia - - - - -
Chamber
Fully Anechoic
Chamber Albatross - - - - -
EMI Receiver Rohde & ESW 44 | 101732 | 4.73.SP5 | 04-08-2023 |  Yearly
Schwarz
EMI Receiver Rohde & ESW44 | 101773 | 1.72SP1 | 12-02-2023 |  Yearly
Schwarz
Signal Rohde & FSV7 | 101644 | FW 3.40 | 25-01-2023 | Yearly
Analyser Schwarz Antenna-
Spectrum . US41192 Port
Analyzer Agilent E4407B 772 A.14.06 | 15-12-2022 Yearly Conducted
Signal . MS2830 | 62619839 test
Analyser Anritsu A 53 - 14-09-2022 Yearly
EMI Receiver Rohde & ESR7 101133 3.48 SP3 | 22-07-2023 Yearly
Schwarz
Rohde & ESH3- Conducted
Pulse Limiter 100811 - 12-07-2023 Yearly AC Power
Schwarz Z2 .
Rohde & line Test
LISN onde ENV216 | 100022 - 07-10-2022 |  Yearly
Schwarz
Table 2: Instrument application Software versions
SL. No. Test Type Application Version
software
1 Radiated spurious emission measurement in FAC EMC 32 10.60.20
Radiated spurious emission measurement in
2 10mtr SAC BAT EMC 3.20.0.17
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

This product will be used inside connectivity kit and communicate with senor module.

3.2 Ratings and System Details of EQuipment under Test

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

Protocol

LoRa

Operating Frequency Range

902.2MHz to 927.8MHz

No. of Channels 513
Channel Spacing 50kHz
Tx Transmitting Power 30dBm

Maximum Measured Power

29.04dBm@902.2MHz

Modulation

GFSK+DSS

Data Rate

10-400 kb/sec

Number of antennas

1

Antenna Gain & Antenna Type

Max 2.46dBi - Dipole Antenna

Max 3.2dBi — Dipole Antenna

Antenna Part No & Antenna Model

(TLS.90.205111) & Shockwave 868/915MHz Permanent Mount
External Antenna

(TLS.01.305111) & Shockwave 600MHz-6000MHz Permanent
Mount External Antenna with 0.3mtr CFD-200 SMA(M)

Supply Voltage to Product

Ethernet Gateway: 5VDC through AC-DC Adapter

DC Injector: 9VDC through AC-DC Adapter

Environmental conditions

-40°C to +85°C

-40°C to +85°C

EUT Dimension(W x L x H)

75X100X30mm

*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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3.3 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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4.2 Test Operation and Test Software
Hardware Version: RYG2-9-EGW-CCE-UNLK

Firmware Version: 1.0.8.5

Firmware Version identification Number FVIN: NA

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.

Hardware Version Identification Number HVIN: RYG2-9-EGW-CCE-UNLK

4.3 Special Accessories and Auxiliary Equipment

Product Name

Technical Specification

Power Amplifier

Power Consumption: Tx = 1.2A, Rx = 130 mA

SmartAmp 900MHz 1 Watt
Operating range :902-928MHz

@ 9vDC

DC Injection

9VDC Max 5A

Low Pass Filter

50Q SMA 7t Order
Part No: CLPFL-1200
Low Pass Range
DC to 1200MHz

- None

4.5 List of frequencies

4.4 Countermeasures to achieve EMC Compliance

Frequency Band Channel Frequency
(GH2) No. (MHz)
Low 902.2
Sub-GHz :. :
(902.2 MHz — 927.8 MHz) Mid 915
High 927.8

Channel Mid : 915MHz

Note:

Table 5: List of SubGHz Center frequencies

Channel used for SubGHz testing
Channel Low : 902.2MHz

Channel High : 927.8MHz

1. TUV Sample Identification number : A003323724-001 Radiated & Conducted test Sample
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5 Operational Description

ALTA Ethernet Gateway 4 allows your Monnit Wireless Sensors to communicate with the iMonnit® Online Wireless
Sensor Monitoring and Notification System without the need for a PC. Gateway with SmartAMP provided insure

connectivity enhance RF power with larger range.

6 Block Diagram

Not Applicable
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/ TEST METHODOLOGY

7.1 Conducted Spurious Emission Test on AC Power lines

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 reference 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 01m i
PSU )

—
e

to other
metallic
objects

— __ Cablesto
AE

0,8m

0,4 m to vertical reference ground plane

=" EUTIAE /ﬂ:‘/’ —n
—E - EUTfAET —
7[\‘(

L

N =
| /[ \g AMN
T e _7_:_7_7 ///

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

7.2.1 Test Setup Configuration

EUT

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

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

3am

Pre-Amplifier Measuring Receiver/
Spectrum Analyzer

F 3
Y -

e

EUT

Turntable \-/

Figure 2: Frequency Range 30 MHz — 200 MHz



http://www.tuv.com/

A TUVRheinland®

Produkte www.tuv.com

Products
Seite 13 von 70

Prafbericht - Nr.: ULR-TC568822300000087F Page 13 of 70

Test Report No.:

Semi-anechoic Chamber

3m

F 3
Y

Measuring Receiver /
Spectrum Analyzer

| Pre-Amplifier

EUT

y Turntable

Ground Plane

Figure 3: Frequency Range 200 MHz - 1GHz

Fully anecheoic Chamber

. i - Measuring Receiver /
Pre-Amplifier

EUT re-Ampit Spectrum Analyzer

0 1Tumtable 5

30 CMI

1

Figure 4: Frequency Range above 1 GHz
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8 TEST RESULTS

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 30kHz
Detector Peak
Port of testing Antenna port
Requirement Power < 1 W (30 dBm)
EUT 30 dB attenuator Spectrum Analyser

Test Condition
Normal Test Condition:

Temperature (Norm) = + 22.1 °C Voltage = 5VDC through AC-DC Adapter Relative humidity: 65%

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 (30dB) +

Cable loss (0.6dB)
3. This product do not support additional beamforming gain / directional gain, it uses single antenna and hence

Directional gain of the single antenna is 3.2 dBi & 2.46dBi

Measured Power

Channel Frequency e

Data rate (MH2) Power Limit
(dBm) (dBm)

902.2 29.04 30.00

10Kbps 915.0 28.43 30.00
927.8 27.63 30.00

MKR ~ @RBW  30kHz ATT 20dB
p 902.192 605 00 MHz 29.04 BM  muaw 100k SWT  ims

Reference Level 39.60dBm[30.60dB] Positive 10001 points

Zone Center 1 =
T~ 902 192 605.00 Hz

-60.4

Center 902,200 00MHz Span 160.000kHz

AWMax 10 ; 99

Channel Frequency: 902.2MHz
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MI:Rv

Reference Level

Center 915.000 00MHz

MI:Rv

Reference Level

Center 927,800 00MHz

914.992 230 00 MHz

927.

@ RBW

2843 aBm  pypw

38.60dBm[30.60dB]

Zone Center 1 =
T 914 992 230.00 Hz

Channel Frequency: 915MHz

@ RBW

2763 8m g upw

791 660 00 MHz

38.60dBm[30.60dB]

30kHz
100kHz

Positive

30kHz
100kHz

Positive

18dB
1ms

ATT
SWT

10001 points

Span 150.000kHz

18dB
1ms

ATT
SWT

10001 points

Zone Center 1 =
T~ 927 791 660.00 Hz

Channel Frequency: 927.8MHz

Span 150.000kHz
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8.2 Occupied bandwidth & 20dB Bandwidth

Result Pass
Test Specification FCC part 15 Subpart C 15.247 (a) (1) (i)
Test Method Subclause 7.8.7 of ANSI C63.10
Measurement Bandwidth 3 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 30 dB attenuator

Test Condition
Normal Test Condition:

Temperature (Norm) = + 22.1 °C Voltage = 5VDC Through AC-DC Adapter Relative humidity: 65%

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. This product do not support additional beamforming gain / directional gain, it uses single antenna and hence
Directional gain of the single antenna is 3.2 dBi & 2.46dBi

Channel Frequency 20 dB Bandwidth 99% OBW
(MHz) (KHz) (KHz)
902.2 27.74 33.71
915 28.33 35.88
927.8 28.48 36.12

99% Occupied bandwidth

@ RBW JkHz ATT 20dB
@ vBwW 10kHz SWT Tms

Reference Le Pos & Neg 10001 points

-60 4
Center 902.200 00MHz Span 100.000kHz

OBW ({99.00% of Power)
OBW 33.710 kHz OBW Center 902.198 435 MHz
OBW Lower S OBW Upper 902215 280 MHz

AWMax 10 | qp |

Channel Frequency: 902.2MHz
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@ RBW 3kHz
@ VBW 10kHz

Reference Level 39.60dBm[30.60dB] Positive

-50.4
-60.4

Center 915.000 00MHz
OBW {99.00% of Powaer)

ATT 20dB
SWT Tms

10001 points

Span 100.000kHz

OBW 33.160 kHz OBW Center 914997 370 MHz
OBW Lower 914980720 MHz OBW Upper 915013850 MHz

Channel Frequency: 915MHz

@ RBW JkHz
@ vBwW 10kHz

Reference Level 38.60dEBm[30.60dB] Positive

Center 927.800 00MHz

OBW (99.00% of Power)
OBW 36.120 kHz OBW Center

ATT 18dB
SWT ms

10001 points

Span 100.000kHz

6690 MHz

OBW Lower 927.778 630 MHz OBW Upper 278147650 MHz

FAWmMax 10 ; qp

Channel Frequency: 927.8MHz
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20dB Bandwidth

@ RBW JkHz ATT 20dB
@ vBW 10kHz SWT ms

Pos & Meg 10001 points

Reference Level 39.60dBm[30.60dB]

504

-A04
Center 902.200 00MHz Span 100.000kHz

OBW (20.00¢B Down)
OBW
OBW Lower MHz

Channel Frequency: 902.2MHz

27.740 kHz OBW Center 902.197 630 MHz
OBW Upper 902211400 MHz

@ RBW JkHz ATT 20dB
@ vBwW 10kHz SWT ms

Reference Level 39.60dBm[30.60dB] Positive 10001 points

S04

-G04

Span 100.000kHz

Center 915.000 00MHz

OBW {20.00dB Down)
OBW 28.330 kHz OBW Center 914997 465 MHz

OBW Lower MHz OBW Upper 915.011 630 MHz

Channel Frequency: 915MHz
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3kHz
10kHz

@ RBW
@ vBwW

Positive

38.60dBm[30.60dB]

Reference Level

Center 927.800 00MHz
OBW (20.00dB Down)
0BW
OBW Lower

AW Max 10 ; qg

0OBW Center
OBW Upper

28480 kHz
927.782870 MHz

Channel Frequency: 927.8MHz

ATT
SWT

18dB
7ms

10001 points

Span 100.000kHz

927.797 110 MHz
927.811 350

MHz
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8.3 Number of Hopping Channels

Result Pass
Test Specification FCC Part 15 Subpart C Section 15.247 (a) (1) (i)
Test Method Subclause 7.8.3 of ANSI C63.10
Measurement Bandwidth 10 kHz*

Detector Peak
Port of testing Antenna port

Frequency hopping systems operating in the band 902.2-
Requirement 928 MHz shall use at least 50 hopping channels if the
minimum 20 dB bandwidth is less than 250 kHz.
Test Method:

EUT | 30dB attenuator Spectrum Analyzer

*Note: RBW setting of 10 kHz is used because setting of 8.4 kHz (30% of 20 dB bandwidth) bandwidth in the
Spectrum Analyser is not supported

Test Condition
Normal Test Condition:

Temperature (Norm) = + 22.1 °C Voltage = 5VDC Through AC-DC Adapter Relative humidity: 65%

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.

Mkr2 905.000 MHz

Ref 38.6 dBm Atten 20 dB 29.35 dBm
Peak
Log ﬁﬂ( A A A A T
o AR R I A AR A LA L LA
ofist | ' ’ o
30.6 |
dB F,f

i
Start 902 MHz Stop 905 MHz
#Res BW 10 kHz ﬂBW 30 kHz i:-:eep 31.08 ms (1000 pts)

Number of Hopping Frequencies(902MHz — 905MHz)

Mkr1 905.000 MHz
Ref 38.6 dBm Atten 20 dB 30 dBm

Peak

Log M T L L R A T AT A TA T AT AT S
P U G T
Offst

30.6

dB

Start 905 MHz Stop 908 MHz
#Res BW 10 kHz #\fBW 30 kHz ii::eep 31.08 ms (1000 pts)

Number of Hopping Frequencies(905MHz — 908MHz)
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Mkr1 908.000 MHz

Ref 38.6 dBm Atten 20 dB 22.9 dBm
Peak

coo SRR A LA A AT LR IR
PR AR T N AL A VLA
Offst

30.6

dB

Start 908 MHz Stop 911 MHz
#Res BW 10 kHz ﬂBW 30 kHz i:-:eep 31.08 ms (1000 pts)

Number of Hopping Frequencies(908MHz — 911MHz)

Mkr1 911.000 MHz

Ref 38.6 dBm Atten 20 dB 29.74 dBm

Peak

cos ARG LA AR AR AT AT
PO A A AR AN AN AR AN A A AR
Offst

30.6

dB

Start 911 MHz Stop 914 MHz
#Res BW 10 kHz #\fBW 30 kHz ii::eep 31.08 ms (1000 pts)

Number of Hopping Frequencies(911MHz — 914MHz)
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Mkr1 914.000 MHz
Ref 38.6 dBm Atten 20 dB 29.34 dBm

Peak 4,

cog WA AL AR I MHJUHWWWH VIR
Do A A A AR R A AR ALk
OHSt T 1 u

30.6

dB

Start 914 MHz Stop 917 MHz
#Res BW 10 kHz WBW 30 kHz .Sweep 31.08 ms (1000 pts)

Number of Hopping Frequencies(914MHz — 917MHz)

Mkr1 917.000 MHz

Ref 38.6 dBm Atten 20 dB 29.07 dBm
Peak

Log MJULM\HLNLUNH AN TA A AR LA T (LA RATAT LTI AT
g | RO E PRV Ryl ey OV GOy Ty Py vy vty
offst i f L] i ¥ t

30.6

dB

Start 917 MHz Stop 920 MHz
#Res BW 10 kHz #\fBW 30 kHz .i::eep 31.08 ms (1000 pts)

Number of Hopping Frequencies(917MHz — 920MHz)
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Mkr1 920.000 MHz
Ref 38.6 dBm Atten 20 dB 29.12 dBm

Peak

Loo AN AT AR A AT AT AR
e LA AR TAANY UI'HFI VT I e e
Offst 1

30.6

dB

Start 920 MHz Stop 923 MHz
#Res BW 10 kHz WBW 30 kHz i::eep 31.39 ms (1000 pts)

Number of Hopping Frequencies(920MHz — 923MHz)

Mkr1 923.000 MHz
Ref 38.6 dBm Atten 20 dB 28.79 dBm

Peak

Los WAIRAATARAIR AN AARA AR TR AR AR AR AT AT AN
o ARAINE! UU‘IQUWI] RARTAN AN AR AR AR R L AR AR
Offst

30.6

dB

Start 923 MHz Stop 926 MHz
#Res BW 10 kHz ﬂBW 30 kHz ii::eep 31.08 ms (1000 pts)

Number of Hopping Frequencies(923MHz — 926MHz)
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Mkr1 926.0000 MHz

Ref 38.6 dBm Atten 20 dB 28.33 dBm

Peak

el TETATAYITARATAY: VAV ﬂ%ﬁ AAARAALIARAAAAANAN

g | VPV TV YT VmuvthUT?UVVUUVVVVUUR

S0 h

dB W\. h
o

Start 926 MHz Stop 928 MHz

#Res BW 10 kHz ﬂBW 30 kHz .?::eep 20.72 ms (1000 pts)

Number of Hopping Frequencies(926MHz — 928MHz)

Start hopping Frequency Observed 902.2 MHz
Stop hopping Frequency Observed 927.8 MHz

Total Number of Hopping Channels Observed = 498
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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) = + 22.1 °C

KDB Guidelines applied:

Pass

FCC Part 15 Subpart C Section 15.247 (a) (1)

Clause 7.8.2 of ANSI C63.10

10kHz

Peak

Antenna port

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.

30 dB attenuator

Spectrum Analyzer

Voltage = 5VDC through AC-DC Adapter

Relative humidity: 65%

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.

Ref 38.6 dBm

Atten 20 dB

Mkr1 914.95000 MHz
28.59 dBm

Peak

=

[+ 20

Log / -

o

R “h

10 el

H

T, "y

dB/
Offst

30.6

dB

Center 915 MHz
#Res BW 10 kHz

Span 150 kHz

#/BW 30 kHz Sweep 9.99 ms (1000 pts)

Marker Trace Type X Axis Amplitude
1 {1} Frag 91495000 MHz 28 .59 dBm
2 {1} Freq 91500000 MHz 28 .88 dBm
3 {1} Freq 915.05000 MHz 28 .59 dBm
Frequency Channel spacing Observed

(MHz) (KHz)

914.95 50.00

915.00 50.00

915.05 50.00
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8.5 Time of Occupancy (Dwell Time)
Result Pass

Test Specification FCC Part 15 Subpart C Section 15.247 (a) (1) (i)

Test Method Clause 7.8.4 of ANSI C63.10

Measurement Bandwidth 10 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:

EUT | | 30 dB attenuator

Spectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 22.1 °C Voltage = 5VDC through AC-DC Adapter

KDB Guidelines applied:

Relative humidity: 65%

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.

Mkrl A 37.24 ms
Ref 39.3 dBm Atten 20 dB -0.188 dB
#Peak ™ :
Log (L
10
dB/
Offst
30.3
dB
R A T P AR
Center 915 MHz Span 0 Hz
Res BW 10 kHz #VBW 30 kHz Sweep 200 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1R I5H] Time 18.82 ms 29.07 dBm
1A 1) Time 37.24 ms -0.188 dB
Dwell Time
Mkri 4.705s
Ref 40.3 dBm Atten 20 dB -34.99 dBm
Peak
Log
10
dB/
Offst
303
dB
| | |
W1 52
53 FS [ - i 1 I
AA
Center 915 MHz Span 0 Hz
Res BW 10 kHz #/BW 30 kHz Sweep 20 s (1000 pts)

Number of Bins
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Dwell Time = 37.24ms
Total bins in 20 Sec =03
Max. Allowed time = 0.4s

Total time occupancy in 20s = 37.24 * 03 = 111.72ms (which is 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
Measurement Bandwidth 100 kHz
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
Requirement at least 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:

Spectrum Analyzer
EUT 30 dB attenuator pectru yz

Test Condition
Normal Test Condition:

Temperature (Norm) = + 22.1 °C Voltage = 5VDC through AC-DC Adapter Relative humidity: 65%

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 (30dB) + Cable loss (0.6dB)

Data Channel Band Value at Reference Minimum
edge Band A-B o
Rate Frequency Frequency | edge (A) Value (B) (dBc) Limit
(kbps) (MHz) MHz (dBm) (dBm) (dBc)
10 902.2 902 7.46 29.03 -21.57 -20
10 927.8 928 6.16 27.64 -21.48 -20

-60.4

MPSIRv

Reference Level

@ RBW

29.03 Bm g aw

902.192 970 00 MHz

39.60dBm[30.60dB]

100kHz
300kHz

Positive

20dB
1ms

ATT
SWT

10001 points

Zone Center 1=
' 902 192 970.00 Hz ——

Center 902.200 00MHz

'ﬂﬂma:-:

10 10

Span 100.000kHz

Reference plot for 902.2MHz
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MKR~ @ RBW  100kHz ATT 18dB
¢ 927.797 75500 MHz  27.64 Bm  puiow s Swr 1

Reference Level 38.60dBm[30.60dB] Positive 10001 points

Zone Center 1 =
927 797 755.00 Hz

Center 927 800 000MHz Span 60.000kHz

AWmax 10 | qq |

Reference plot for 927.8 MHz

Mkr2 902.0000 MHz
Ref 41.3 dBm Atten 25 dB 5.119 dBm
Peak 1
Log
i /9\
dB/ £
Offst
30.3
dB
D1
9.0
dBm
Center 902.2 MHz Span 2 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 W Fraq 902.2030 MHz 27.97 dBm
2 W Freq 902.0000 MHz 5.118 dBm

Band edge Channel Frequency 902.2MHz
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Mkr2 928.0000 MHz
Ref 41.3 dBm Atten 25 dB 6.165 dBm
Peak 1
Log ”
" / ,f‘f—«\\
dB/ =
Offst A
30.3 / \\,_
]
dB ‘// .
DI Mww M‘W L
1.6
dBm
Center 927.8 MHz Span 2 MHz
#Res BUWW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitudes
1 Iy Freg 9278020 MHz 289 dBm
2 Ly Freq 928 0000 MHz 8185 dBm

Band edge Channel Frequency 927.8MHz

Device in Hopping Mode:

Mkr2 902.000 MHz
Ref 38.6 dBm Atten 20 dB 8.143 dBm
Peak N
Log I|tt 'R_H_V“‘*' | i T
10 1
dB/
Offst f
30.6 ]
d8 lL I,
)]
9.0
dBm
Start 900 MHz Stop 915 MHz
#Res BW 100 kHz #BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 902.200 MHz 29.29 dBm
2 {1} Freq 902.000 MHz £.143 dBm

Hopping Frequency low Band edge
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MkrZz 928.000 MHz
Ref 38.6 dBm Atten 20 dB 2.424 dBm
Peak ;
Log 1
10 L
dB/
Offst ¢
30.6 \
dB N
DI
1.6
dBm
Start 915 MHz Stop 930 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type K Axis Amplitude
1 1} Freq 927 800 MHz 27.78 dBm
2 1} Freq 928.000 MHz 2.424 dBm

Hopping Frequency High Band edge
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8.6.2 Out-Of-Band Emissions
f Spectrum ] [T]
Ref Level 20.60 dém Offset 30.60 dB & RBW 100 kHz
o Att 30de SWT 19 ps @ VBW 300 kHz  Mode Auto FET
DC
@ 1Pk Max
| M4[1] 23.27 dBm)|
] 123.990 kHz|
D1 9.030 dBm M1[1] -5.48 dBm|
0 dBm—t 20.490 kHz|
TSR B i — S H
20 dém E— L
-30 dBm ———
-40 dBm
50 dBm
60 dBm
70 dBm
Start 9.0 kHz 1000 pts Stop 150.0 kHz
Marker
Type | Ref | Trc | X-value | ¥-value |__Function__| Function Result |
M1 1 20,49 kHz -5.48 dBm
B 1 58.14 kHz -8,95 dBm
M3 1 91,41 kHz -14.93 dBm
M4 1 123,99 kHz -23.27 dBm
Channel Frequency 902.2MHz Frequency Range 9KHz — 150KHz

=
Spectrum

(=)

Ref Level 20.60 dBm
| Attt 30 dB
DC

Offset 30.60 dB & RBW 100 kHz

8WT 37.9 ps & VBW 300 kHz Mode auto FFT

@ 1Pk Max

10 dRm——r

0 dBrm

1 9.030 dBm

M1[1]
1

g

mM2[1]

33.02 dBm
-8960 MHz
33.25 dBm
-1500 MHz

-10 dBm

-20 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 150.0 kHz

1000 pts Stop 30.0 MHz

Marker
Type | Ref | Trc |

X-value

Y-value

| Function Result |

Function |

M1
M2
M3
M4

-

1
1

1,896 MHz
9.15 MHz
17.448 MHz
23.717 MHz

-33.02 dBm
-33.25 dBm
-29.21 dBm
-29.17 dBm

Channel Frequency 902.2MHz

Frequency Range 150KHz — 30MHz
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Mkrd 901.9 MHz
Ref 51.6 dBm Atten 35 dB 29.86 dBm
Peak
Lﬂg 4
10 Fa)
dB/
Offst
30.6
dB . ] .
[" . 9‘ PRy ki L ANyl L &M%W btk
9.0
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 1} Freq 1118 MHz -14.9 dBm
2 I Freq £13.5 MHz -14.49 dBm
3 1} Fraq 690.3 MHz -13.28 dBm
4 1} Freq 9019 MHz 29 86 dBm

Channel Frequency 902.2MHz

Frequency Range 30MHz — 1GHZ

Mkrd4 9.360 GHz

Ref 51.6 dBm Atten 35 dB -14.64 dBm
Peak
Log
10
dB/
Offst
30.6
dB
1 = 3 &4
DI 1 SO (PUPRUY S TR I - i . I AP 2
9.0
dBm
Start 1 GHz Stop 10 GHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 932.4 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Fraq 1.523 GHz -14.87 dBm
2 {1} Freq 4270 GHz -14.31 dBm
3 1) Freq 7.000 GHz -14.29 dBm
4 ) Freq 9.3680 GHz -14.84 dBm

Channel Frequency 902.2MHz

Frequency Range 1GHz — 10GHz
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( ===
Spectrum ] l A ]
Ref Level 20.60 dim Offset 30.60 dB & RBW 100 kHz
j Attt 30dB SWT 19 ps & VBW 300 kHz Mode auto FFT
DC
@ 1Pk Max
| M4[1] 27.82 dBm
138.510 kHz
10dBm——n, g 400 dam M1[1] -5.43 dBm
0 dBm—err 20.350 kHz
_— 2
-10 dBm EE——
] B
20 dBm E— —
— M
=30 dBm S
-40 dBm
-50 dBm
-60 dBm
-70 dBm
Start 9.0 kHz 1000 pts Stop 150.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 20,35 kHz -5.43 dBm
M2 1 61.24 kHz -9.47 dBm
M3 1 109.04 kHz -19.83 dBm
M4 1 138.51 kHz -27.82 dBm

Channel Frequency 915MHz

Frequency Range 9KHz — 150KHz

Spectrum ] |n§'
Ref Level 20.60 dem  Offset 30.60 d& & RBW 100 kHz
30de SWT 37.9 ys @ VBW 300 kHz Mode Auto FFT
ma[1] 30.68 dBm
24.4030 MHz,
D1 8.420 dBm 11[1] -33.71 dBm)|
1.8660 MHz
- '-; 4
= T
IRV P Sy " v (S
-50 dBm
-60 dBm
-70 dém
Start 150.0 kHz 1000 pts Stop 30.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 1.866 MHz -33.71 dBm
M2 1 9.15 MHz -33.04 dBm
M3 1 17.627 MHz -29.84 dBm
M4 1 24.403 MHz -30.68 dBm

Channel Frequency 915MHz

Frequency Range 150KHz — 30MHz
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Mkr2 390.2 MHz
Ref 51.6 dBm Atten 35 dB -13.88 dBm
Peak
Lﬂ'g a
10 &
dB/
Offst
30.6
dB
=z 3
DI R <20 RO AP VRTINS
8.4
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 )] Freq 100.8 MHz -16.05 dBm
2 1) Freq 380.2 MHz -13.88 dBm
3 1) Freq 871.8 MHz -14.08 dBm
4 1} Freq 914.8 MHz 29.18 dBm
Channel Frequency 915MHz Frequency Range 30MHz - 1GHz
Mkrd 9.198 GHz
Ref 51.6 dBm Atten 35 dB -15.21 dBm
Peak
Log
10
dB/
Offst
30.6
dB
1 =z = A
DI MMMM sl BN, oLl "'I-M@" s Hbicbhiarit 2
8.4
dBm
Start 1 GHz Stop 10 GHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 932.4 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 5] Freq 1,831 GHz -14.53 dBm
2 {1 Freq 4.378 GHz -14.55 dBm
! 4] Fraq 6.793 GHz -14.22 dBm
4 5] Freq 9.198 GHz -15.21 dBm

Channel Frequency 915MHz Frequency Range 1GHz — 10GHz
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e
Spectrum

(=)

Ref Level 20.60 d8m Offset 30.60 d8 @ RBW 100 kHz
o Att 30de  SWT 19 ps @ VBW 300 kHz M™ode Auto FFT
DC

@ 1Pk Max

| M4[1]

10 dBm

28.02 dBm
138.510 kHz

D1 7.6540 dBm M1[1]

0 dBm—pgrT

-10 dBm

-6.23 dBm
20.350 kHz

-20 dBm ==

<30 dBm

-40 dBém

-50 dBm

-60 dBm

-70 dBm

Start 9.0 kHz 1000 pts

Stop 150.0 kHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result [

M1 1 20,35 kHz -6.23 dBm
M2 1 61.24 kHz =10.25 dBm
M3 1 109.04 kHz -20.70 dBm
M4 b ! 138.51 kHz -28.02 dBm

Channel Frequency 927.8MHz Frequency Range 9KHz — 150KHz

Spectrum

(=)

Ref Level 20.60 dBm Offset 30.60 dB & RBW 100 kHz
|& Att 30 dB SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
DC

@ 1Pk Max

| M4[1]

10 dBm

28.11 dBm
23.7170 MHz

D1 7.640 dBm M1[1]

0 dBrm

-10 dBm

-33.81 dBm
2.1650 MHz

-20 dBm

M3 M4

s M -
-30 diirhy o e 1

=40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 150.0 kHz 1000 pts

Stop 30.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result

M1 1 2,165 MHz -33.81 dBm
9.06 MHz -32.62 dBm

1
M3 1 15,896 MHz -27.39 dBm
1. 23,717 MHz -28.11 dBm

Channel Frequency 927.8MHz Frequency Range 150KHz — 30MHz
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Mkr3 647.5 MHz
Ref 51.6 dBm Atten 35 dB -14.58 dBm
Peak
Log a
10 Ty
dB/
Offst
30.6
dB - .
Dl O oS00 RPPI DU VL. SN AU AT
76
dBm
Start 30 MHz Stop 1 GHz
#Res BUW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 (13 Freq 98.0 MHz -18.08 dBm
2 {1 Freg 374.7 MHz -13.81 dBm
3 (1} Freg 847.5 MHz -14.58 dBm
4 (13 Freq 928.1 MHz 28.01 dBm
Channel Frequency 927.8MHz Frequency Range 30MHz - 1GHz

Mkrd4 8.982 GHz
Ref 51.6 dBm Atten 35 dB -14.48 dBm
Peak
Log
10
dB/
Offst
30.6
dB . = - 1
?'ﬁ PR3V PR SNSRI N & S
dBm
Start 1 GHz Stop 10 GHz
#Res BYY 100 kHz #/BW 300 kHz  Sweep 9324 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 5] Freq 1,550 GHz -14.53 dBm

2 5] Freq 4.045 GHz -14.18 dBm

3 1) Freq 8.297 GHz -15.63 dBm

4 5] Freq 2.982 GHz -14.48 dBm
Channel Frequency 927.8MHz Frequency Range 1GHz — 10GHz
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8.7 Spurious Radiated Emissions & Restricted Bands of Operation

Result Pass
Test Specification FCC part 15 Subpart C 15.247 (d) / (15.209 & 15.205)
Test Method ANSI C63.10

Semi Anechoic Chamber 9kHz - 1 GHz
Fully Anechoic Chamber 1 GHz - 40GHz

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

Measurement Location

Measurement Bandwidth

Detector Refer remarks below

Measuring Distance 3m

Requirement As per the limits mentioned in the below table
Test setup Refer TEST METHODOLOGY

Table 6: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (uv/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
88-216 150 435 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.

Test Conditions:

Temperature (Norm) =+ 19.5 °C Voltage = 5VDC through AC-DC Adapter 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

Antenna -1: 2.46 dBi for more Please refer clause 3.2 Ratings and System Details of Equipment under Test

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 7: Test results for frequency range 30MHz — 200MHz

Measured Measured
o Spurious Limit Margin
Polarization Frequency emission (dBuV/m) (dB)
(MHz) (dBpV/m)
30.03(Pk) 33.50 40.00 -6.5
Vertical 39.06(Qp) 30.50 40.00 -9.5
™ 42.60(Pk) 31.80 40.00 8.2
59.76(PkK) 30.20 40.00 9.8
38.58(Pk) 23.00 40.00 -17.00
Horizontal 62.19(Pk) 25.50 40.00 -14.50
80.13(PkK) 19.80 40.00 -20.20
106.86(Pk) 21.80 43.50 -21.70
Test Graphs:
Peak (Vertical)
4 Level (Quasipeak) (Vertical)
80
dBuV/m
60
40
m@ ’\»/Nf\\‘ 426N /318 59.76M/30.2
‘”“‘m fl,,f \W,M‘J S ‘JV“"“\A, ol
v W, m“"“”'%\m‘ J/“pj ! b‘}MfU“ /
20 Sl I [ B o P
JW“ .y MWV ‘Waww M/” W\W\w«w\’ WMWW ,Jﬂ K
0
. 30MHz IOEM 200MHz
Frequency Polarization: Vertical
Frequency range: 30MHz-200MHz Polarization: Vertical
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Peak (Horizontal)

62.19M/25.5

38.58M /23
106.86M/21.8
2 80.13M/19.8

T
30MHz 100M 200MHz
Frequency Polarization: Horizontal

Frequency range: 30MHz-200MHz Polarization: Horizontal

Table 8: Test results for frequency range 200MHz — 1GHz

Measured
Measured . _ .
o Spurious Limit Margin
Polarization Frequency S
(MH2) emission (dBuv/m) (dB)
(dBpuVv/m)
379.97 28.90 43.50 -14.6
637.85 32.20 43.50 -11.3
Vertical 831.806 30.7 46.00 -15.3
ertica 879.8 40.87 46.00 5.13
903.776 41.09 46.00 -4.91
947.792 40.65 46.00 -5.35
289.94 32.10 43.50 -11.4
637.85 32.00 43.50 -11.5
Horizontal 831.8 41.12 46.00 -4.88
879.788 38.61 46.00 -7.39
903.8 40.61 46.00 -5.39
961.52 29.09 54.00 -24.91
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Test Graphs:

Peak (Vertical)

140
dBuv/m

100

60

S|

637.85M/32.2
379.97M/28.9

20 W’Mf WWWAJWM Mu M‘LWW:MMLMiNWMWW L

}ﬁas‘ M/ 4
831.8M/40 Ww ‘JM%
M{VM \MJ*/

200MHz

Frequency

1GHz
Polarization: Vertical

Frequency range: 200MHz-1GHz

Polarization: Vertical

Peak (Horizontal)

140
dBuv/m

100

60

289.94M/32.1 637.85M/ 32

200MHz

Frequency

1GHz
Polarization: Horizontal

Frequency range: 200MHz-1GHz

Polarization: Horizontal

*Note: Testing performed all the three channels for reporting purpose mentioned only single channel
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Table 9: Test results for frequency range 1GHz — 10GHz
Duty .
Channel Measured Meas'ured Cycle qual - .
Antenna Spurious . Spurious Limit Margin
frequency N Frequency - Correction S
(MHz) Polarization (MHz) emission Factor emission | (dBuV/m) (dB)
(dBuv/m) (dBuv/m)
(dB)
1804.50(Pk) 67.57 - 67.57 74.00 -6.43
1804.50(Av) 67.37 23.34 44.03 54.00 -9.97
2706.6(Pk) 57.49 - 57.49 74.00 -16.51
. 2706.6(Av) 56.74 23.34 33.40 54.00 -20.6
Vertical
3608.8(Pk) 48.33 - 48.33 74.00 -25.67
3608.8(Av) 45.77 23.34 22.43 54.00 -31.57
4511.00(Pk) 46.96 - 46.96 74.00 -27.04
4511.00(Av) 42.81 23.34 19.47 54.00 -34.53
902.2
1804.50(Pk) 72.23 - 72.23 74.00 -1.77
1804.50(Av) 72.09 23.34 48.75 54.00 -5.25
2706.6(Pk) 63.42 - 63.42 74.00 -10.58
) 2706.6(Av) 63.01 23.34 39.67 54.00 -14.33
Horizontal
3608.8(Pk) 48.34 - 48.34 74.00 -25.66
3608.8(Av) 45.64 23.34 22.30 54.00 -31.7
4511.00(Pk) 47.35 - 47.35 74.00 -26.65
4511.00(Av) 42.87 23.34 19.53 54.00 -34.47
1830.00(Pk) 57.96 - 57.96 74.00 -16.04
1830.00(Av) 57.48 23.34 34.14 54.00 -19.86
2745.00(Pk) 61.87 - 61.87 74.00 -12.13
Vertical 2745.00(Av) 61.50 23.34 38.16 54.00 -15.84
ertica
3660.00(Pk) 48.28 - 48.28 74.00 -25.72
3660.00(Av) 45.53 23.34 22.19 54.00 -31.81
4575.00(Pk) 49.63 - 49.63 74.00 -24.37
015 4575.00(Av) 46.86 23.34 23.52 54.00 -30.48
1830.00(PK) 61.30 - 61.30 74.00 -12.7
1830.00(Av) 61.02 23.34 37.68 54.00 -16.32
2745.00(Pk) 62.74 - 62.74 74.00 -11.26
) 2745.00(Av) 62.35 23.34 39.01 54.00 -14.99
Horizontal
3660.00(Pk) 52.36 - 52.36 74.00 -21.64
3660.00(Av) 50.72 23.34 27.38 54.00 -26.62
4575.00(Pk) 50.21 - 50.21 74.00 -23.79
4575.00(Av) 47.73 23.34 24.39 54.00 -29.61
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Duty .
Measured Final
fChanneI Antenna Measured Spurious Cyclg Spurious Limit Margin
reQUency | poarization Frequency emission Correction emission | (dBuV/m) (dB)
(MHz) (MHz) Factor
(dBuVv/im) (dBpVv/m)
(dB)
1855.50(Pk) 61.50 - 61.50 74.00 -12.5
1855.50(Av) 61.16 23.34 37.82 54.00 -16.18
2783.50(Pk) 59.27 - 59.27 74.00 -14.73
Vertical 2783.50(Av) 58.64 23.34 35.30 54.00 -18.7
ertica
3711.25(Pk) 45.60 - 45.60 74.00 -28.4
3711.25(Av) 42.16 23.34 18.82 54.00 -35.18
4639.00(Pk) 47.07 - 47.07 74.00 -26.93
9278 4639.00(Av) 42.55 23.34 19.21 54.00 -34.79
7.
1855.50(Pk) 65.38 - 65.38 74.00 -8.62
1855.50(Av) 65.12 23.34 41.78 54.00 -12.22
2783.50(Pk) 60.44 - 60.44 74.00 -13.56
Horizontal 2783.50(Av) 59.89 23.34 36.55 54.00 -17.45
orizonta
3711.25(Pk) 47.59 - 47.59 74.00 -26.41
3711.25(Av) 45.05 23.34 21.71 54.00 -32.29
4639.00(Pk) 45.50 - 45.50 74.00 -28.5
4639.00(Av) 40.27 23.34 40.27 54.00 -13.73
Note: Duty Cycle Correction Factor: 20*log (1/x)
Where X-> Duty Cycle
Test Graphs:
Channel Frequency: 902.2MHz
% 60 V ‘45.778dBuV/m

Y \

40 L " )
MMWM -
30

20

10

0
1000 1500 2000 2500 3000 3500 4000 4500 5000

Freguency in MHz

Frequency range: 1GHz to 5GHz Polarization: Vertical
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0
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Frequency in Hz
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==

oo
i

1000 1500 2000
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Frequency in MHz

3500 4000

4500 5000

Frequency range: 1GHz to 5GHz

Polarization: Horizontal
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Level in dBuV/m
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Antenna-2: 3.20dBi for more please refer clause 3.2 Ratings and System Details of Equipment under Test

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 — 200MHz

Measured Measured
o Spurious Limit Margin
Polarization Frequency emission (dBuV/m) (dB)
(MHz) (dBuV/m)
49.98 27.00 40.00 -13.00
Vertical 76.99 12.36 40.00 -27.64
124.86 28.00 43.50 -15.50
77.85 27.50 40.00 -12.50
Horizontal 109.51 9.23 43.50 -34.27
124.74 32.70 43.50 -10.80
140.97 20.30 43.50 -23.20
Test Plots:
Peak (Vertical)
¢ Level (Quasipeak) (Vertical)
80
dBpvim
60
40 J
49.98M /27 V\PMWWM N:ﬂ 86M/28
e h,
— P A
P x“wij\w,,w’f / L’WJ‘WMMWW‘JWWMMM
0
“ 30MHz 100M 200MHz
Frequency Polarization: Vertical

Frequency range: 30MHz-200MHz

Polarization: Vertical
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4

Peak (Horzontal)
Level (Quasipeak) (Horizontal)

80
dBuVv/m

124.74M132.7
71.85M/21.5

140.97M/203

30MHz

T
100M
Frequency

200MHz
Polarization: Horizontal

Frequency range: 30MHz-200MHz Polarization:

Table 11: Test results for frequency range 200MHz — 1GHz

Horizontal

Measured Measured
o Spurious Limit Margin
Polarization Frequency emission (dBuV/m) (dB)
(MHz) (dBpV/m)
281.93 23.30 46.00 -22.7
Vertical 451.10 29.20 46.00 -16.8
761.24 32.90 46.00 -13.1
281.93 31.20 46.00 -14.8
Horizontal 451.10 33.90 46.00 -12.1
761.24 32.50 46.00 -13.5
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Test Plots:
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Table 12: Test results for frequency range 1GHz — 10GHz

Measured Duty Final
Channel Measured . Cycle . . :
Antenna Spurious . Spurious Limit Margin
frequency N Frequency - Correction S
(MH2) Polarization (MH2) emission Factor emission | (dBuV/m) (dB)
(dBuVv/m) (dBpuVv/m)
(dB)

1804.50(Pk) 51.45 - 51.45 74.00 -22.55
1804.50(Av) 50.29 23.34 26.95 54.00 -27.05
2706.6(Pk) 56.31 - 56.31 74.00 -17.69
. 2706.6(Av) 55.22 23.34 31.88 54.00 -22.12

Vertical
3608.8(Pk) 52.57 - 52.57 74.00 -21.43
3608.8(Av) 51.14 23.34 27.80 54.00 -26.2
4511.00(Pk) 45.86 - 45.86 74.00 -28.14
4511.00(Av) 42.17 23.34 18.83 54.00 -35.17

902.2

1804.50(Pk) 62.36 - 62.36 74.00 -11.64
1804.50(Av) 62.02 23.34 38.68 54.00 -15.32
2706.6(Pk) 61.63 - 61.63 74.00 -12.37
. 2706.6(Av) 61.13 23.34 37.79 54.00 -16.21

Horizontal
3608.8(Pk) 55.67 - 55.67 74.00 -18.33
3608.8(Av) 54.57 23.34 31.23 54.00 -22.77
4511.00(PKk) 47.26 - 47.26 74.00 -26.74
4511.00(Av) 43.01 23.34 19.67 54.00 -34.33
1830.00(PK) 50.88 - 50.88 74.00 -23.12
1830.00(Av) 49.70 23.34 26.36 54.00 -27.64
2745.00(Pk) 63.15 - 63.15 74.00 -10.85
. 2745.00(Av) 62.78 23.34 39.44 54.00 -14.56

Vertical
3660.00(Pk) 65.60 - 65.60 74.00 -84
3660.00(Av) 65.30 23.34 41.96 54.00 -12.04
4575.00(Pk) 52.39 - 52.39 74.00 -21.61
015 4575.00(Av) 50.17 23.34 26.83 54.00 -27.17
1830.00(PK) 56.26 - 56.26 74.00 -17.74
1830.00(Av) 55.61 23.34 32.27 54.00 -21.73
2745.00(Pk) 63.58 - 63.58 74.00 -10.42
) 2745.00(Av) 63.18 23.34 39.84 54.00 -14.16

Horizontal
3660.00(Pk) 69.10 - 69.10 74.00 -4.9
3660.00(Av) 68.88 23.34 45.54 54.00 -8.46
4575.00(Pk) 51.48 - 51.48 74.00 -22.52
4575.00(Av) 49.38 23.34 26.04 54.00 -27.96
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Duty .
Channel Measured Meas'ured Cycle qual - .
Antenna Spurious . Spurious Limit Margin
frequency Polarizati Frequency - Correction S dBuV/ dB
(MH2) olarization (MH2) emission Factor emission | (dBuV/m) (dB)
(dBuVv/im) (dB) (dBpVv/m)
1855.50(PK) 55.78 - 55.58 74.00 -18.42
1855.50(Av) 55.13 23.34 31.79 54.00 -22.21
2783.50(Pk) 55.75 - 55.75 74.00 -18.25
Vertical 2783.50(Av) 54.90 23.34 31.56 54.00 -22.44
ertica
3711.25(Pk) 50.74 - 50.74 74.00 -23.26
3711.25(Av) 48.96 23.34 26.62 54.00 -27.38
4639.00(Pk) 48.23 - 48.23 74.00 -25.77
9778 4639.00(Av) 44.65 23.34 21.31 54.00 -32.69
' 1855.50(Pk) 65.35 - 65.35 74.00 -8.65
1855.50(Av) 65.09 23.34 41.75 54.00 -12.25
2783.50(Pk) 63.56 - 63.56 74.00 -10.44
. 2783.50(Av) 63.09 23.34 39.75 54.00 -14.25
Horizontal
3711.25(Pk) 52.10 - 52.10 74.00 -21.9
3711.25(Av) 50.48 23.34 27.14 54.00 -26.86
4639.00(Pk) 46.04 - 46.04 74.00 -27.96
4639.00(Av) 40.45 23.34 17.11 54.00 -36.89
Note:

Duty Cycle Correction Factor: 20*log (1/x)
Where X - Duty Cycle
Test Plots:

Channel Frequency: 902.2MHz
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8.8 Conducted spurious emission Test on AC Power lines

Result

Test Specification

Test Method

Testing Location
Measurement Bandwidth :
Frequency Range

Supply Voltage

Test Method

FCC Part 15 Section 15.207

ANSI C 63.10-2013
Screened room
9kHz

150kHz — 30MHz
110VAC,60Hz

Refer TEST METHODOLOGY

Table 13: Limits for Conducted AC powerline emission

Pass

Frequency of Conducted limit
len (dBuV)
emission
(MHz) Quasi-peak Average
(dBpV) (dBuV)
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 °C Voltage =110VAC,60Hz through AC/DC Adapter

Relative humidity: 64%
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Test Results:

Operating Condition: Line-110VAC 60Hz

Scan Q1Pk Clrw@2aw Clrw

0 1 MHz

L M1[1]
! 0.000 s

50.16 dBp¥
202.000 kHz

70 dBpv

FCC-15B_CLASS B QP !

60 dBpv
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L
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oo
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71

126,
414,
330.
454,
202.
686000000
4432,
618000000
BL0.
Bde.
G4z,
278000000
104,
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158.

(uasl Peak
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Average

(Quasl Peak

Quasl Peak

Quasl Peak
Average
Bverage

Quasl Peak

Quasl Peak
Average
Bverage
Bverage

Quasl Peak

(Quasl Peak

-17.73
-18.38
-18.73
-18.83
-18.89
-19.88
-20.39
-21.00
-21.42
-21.88
-21.89
-22.00
-22.37
-23.89
-24.38
-26.86
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Operating Condition: Neutral-110VAC 60Hz

Scan QLPk Clrw@2ay Clrw

v 1 MHz

: M1[1]
. 0.000 s

48,99 dBpY
194.000 kHz

70 depy

FCC-15B_CLASS_B_0OP !

&0 déuv ;ﬂh“‘imxkg

FCC_15B_CLASS_B_AVG!

+

40 dB oy ——

SDI‘&}I;\-N:_\\\L\_\J:
N
1

A

10 depy

0 dBpy

T

Start 150.0 kHz

Stop 30.0 MHz

(Trace  Frequency ~  Level(dBuV) Phase  Detector  DeltaLimitidB
2 450.000000000 kHz 29.87 Average -17.01
2 330.000000000 kHz 32.15 Average -17.30
2 414.000000000 kHz 29.40 Average -18.17
1 334.000000000 kHz 41.14 Quasi Peak -18.21
1 194.000000000 kHz 45,45 Quasi Peak -18.41
1 466.000000000 kHz 318.14 Quasi Peak -18.44
2 650.000000000 kHz 26.40 Lverage -15.60
1 650.000000000 kHz 316.14 Quasi Peak -15.86
1 1.074000000 MHz 36.03 Quasi Peak -15.97
2 198.000000000 kHz 33.24 Average -20.45
1 266.000000000 kHz 40.16 Quasi Peak -21.08
1 150.000000000 kHz 44 .45 Quasi Peak -21.55
1 542.000000000 kHz 34.45 Quasi Peak -21.55
2 266.000000000 kHz 29.586 Average -21.68
2 7.998000000 MRz 22.21 Average -27.78
2 154.000000000 kHz 25.15 Bverage -30.63
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