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TEST SUMMARY

Test Item FCC IC Result

Maximum conducted (Peak) output power 15.247 (b)(2) RSS';‘Z?(SSUE 2 Pass

Occupied bandwidth 15.247 (a) (1) (i) RSS'EA'J('CS)SUE 2 Pass

Number of Hopping channels 15.247 (a) (1) (i) RSS'E‘?('CS)S“e 2 Pass

Carrier Frequency Separation 15.247 (a) (1) RSS-§417(|bs)sue 2 Pass

Time of Occupancy (Dwell Time) 15.247 (a) (1) () RSS'?'; (ICS)SUG 2 Pass
Emissions in non-restricted frequency .

bands and Conducted Spurious 15.247 (d) RSS'Z?S'SSUG 2 Pass

Emission '
Spurious Radiated Emissions and 15.247 (d) / (15.209 | RSS-GEN issue 5 Pass
Restricted Bands of Operation & 15.205) Clause 8.9, 8.10
Conducted Emissions on Power Lines FCC 15.207 RSS-Gen Issue Pass
5,Section 8.8

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-TC568820300000067F 01 Initial issue of report 2020-12-30
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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 00 A~ w N PRF

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

Electronic city Phase |

Bangalore - 560 100.

India

2.2List of Test and Measurement Instruments

Table 1: List of test and measurement instruments

2. TUV Rheinland (India) Private Limited
108, Beside ISBR Business School,

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 - 31.01.2021 Yearly
Baloon and Schwarzbeck \éTE 4B/'
Biconical mess- BBA- 01028 - 16.01.2021 Yearly
Antenna elektronik 9106
- Schwarzbeck
Log - Periodical VUSLP- 9111B-
Antenna Imk(iss—_k 9111B 111 - 17.01.2021 Yearly
eletroni BBHA Radiated
Horn Antenna Schwarzbeck BBHA Spurious
9170 9170- - 29.01.2021 Yearly Emission
0904
BBHA 9120D-
Horn Antenna Schwarzbeck 9120 D 1944 - 30.01.2021 Yearly
Semi Anechoic Erankonia ) i ) i i
Chamber
Fully Anechoic
Chamber Albatross - - - - -
EMI Receiver Rohde & | poiy40 | 100288 | 4.73.5P5 | 09.06.2021 | Yearly
Schwarz
Spectrum Agilent UsS41192
Analyser Technologies E4407B 772 A.14.06 10.08.2021 Yearly
. Rohde &
Signal Analyser Schwarz FSv7 101644 3.40 27/12/2020 Yearly Antenna-
BW- Port
30dB Attenuator | Mini-Circuits | N30WS5 938 - 06-07-2021 Yearly Conducted
+ test
. ST18/SM
RF Cable H+S Electronics | 5 /sma - - 09.10.2021 Yearly
Pvt. Ltd
m/36
. Rohde &
EMI Receiver Schwarz ESW 44 101732 - 10.12.2020 Yearly AC Power
Rohde & ENV line
LISN Schwarz 216 100022 - 04.08.2021 Yearly conducted
Pulse Limiter Rohde & ESH3- | 100811 - 04.09.2021 | Yearly emission
Schwarz Z2
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Table 2: Instrument application Software versions
SL. No. Test Type Application Version
software
1 Radiated spurious egAsc':slon measurement in EMC 32 10.60.00
) Radiated spurious eg&sc':slon measurement in EMC 32 10.60.00
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

IM11 module enables adding UHF RFID to nearly any product but is especially suited for use in mobile
computers and tablets, fixed position readers, handheld scanners, and diagnostic equipment. With an
enhanced radio frequency (RF) design, the Intermec IM11 is one of the smallest and most cost-effective high-
performance UHF reader modules available today. Providing RF output power up to 1 Watt (30 dBm) and
superior receiver performance, the IM11 offers exceptional flexibility for medium to long-range applications

3.2Ratings and System Details of EQuipment under Test

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

Protocol

RFID

Operating Frequency Range

902MHz to 928MHz

No. of Channels

50 (Refer Table 5)

Channel Spacing

500kHz

Transmitted Power

30dBm

Maximum Measured Power
(Conducted)

29.76 at 927.25MHz

Modulation & Data rate

PR-ASK & 320kbps

Number of antennas

3

Antenna mode of operation

SISO using either Antenna output 1 or Antenna output 2

Antenna type and gain

Compact yagi antenna : +6 dBi
Microstrip antenna coupler : -19.96 dBi
Microstrip antenna coupler : -24.0 dBi

Supply Voltage to Product

2.8 VDC to 5.2 VDC and nominal 3.7 V DC

Storage
Environment

-40° to 70° C (-40° to 158° F), 25 °C to 60 °C, 0% to 95% relative
humidity, noncondensing

al conditions
Operating

-20° to 60° C (-4° to 140° F) 25 °C to 60 °C, 0% to 95% relative
humidity, noncondensing

EUT Dimension

50.95mm (L)x 30mm(W)x 4.78mm(H)

*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:

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 +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 of EUT: 145-549-006, Rev B

Carrier board used:

IP30C

Hardware Version of Carrier board: 145-572-002, Rev A

Software Version of EUT: U-Boot 2009.11-dity
Software Name of EUT: iM11_U-Boot_bin
Software Name of EUT:

4.3Special Accessories and Auxiliary Equipment
- Test laptop, USB cable, DC Power Supply

4.4Countermeasures to achieve EMC Compliance

- None

4.5 List of frequencies

Frequency Band Channel Frequency
(GHz) No. (MHz)
4 902.75
Sub-GHz : :
(902.2 MHz - 927.25 30 915.25
MHz) : :
54 927.25

Table 5: List of SubGHz Center frequencies

4.6 TUV Sample Identification number:

A002948490-005 — Radiated and Conducted test Sample
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5 Operational Description

The module supports a full 1 Watt of output power, twice as much as many small form factor competitive
modules. The IM11 module is based on the latest RF technology to provide a superior read rate with low
power consumption and low-voltage operation, helping to extend the battery life of mobile devices. The IM11
also supports a wide frequency range, 860-928 MHz, enabling the module to be certified in nearly any
regulatory region

6 Block Diagram

+3.3v | +3.3V +3.3V
1
DRAM +3.3v
SMX16(32MB) P l
[ ] _UART ARM-9 DSP TEMP e SKHZ
- 12¢ 90de,
le——> D/A g
Debug C674x{300MHz)32KkB T Ca":w e
e PM,/32KB DMARM-32KB SPI1 ' LPF LPF
CC/64KB ROM256KB Tx Data (SPI-0)
GPID's SHARED RAM T
OMAP L1138 | e—t—— 0 TTTTTTT
L RFIC
RSLENA AS3993 20MHz
ITAG P )
| Ref. Pwr Det |
p |VBAT. GND IMC-BSP D
1 i Rx Down | SLALL
AfD gg I | Comv 100/50 |
c Conw e = I | SR
T uiers
- zﬂ,sr T | :
= |
N 1/, BE GAIN b d | TxMod I
N : \L — 0 to -15dBm O/
RFIC Pwr EN — (s BALUN
i PLVCO | 100/50 (-
}
+3.3 RF ——] A5
PWR
VBAT L2V Det.
TPS62421 | 418v SaVE
- +3.0V
— TP563000 l——>| TPS71730
+3.3_RF

RTC_VDD
NCP6985Q
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/ TEST METHODOLOGY

7.1 Conducted Spurious Emission Test on AC Power Line

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

The device is placed on the test table, raised 80cm above the referance ground plane. The vertical
conducting plane is located 40cm to the rear of the device. AC Conducted emission measurement is
made over frequency range from 150kHz to 30MHz, this measurement was performed with EUT
powered with an AC to DC adaptor with 110V AC 60Hz supply.

7.1.1 Test Setup Configuration

0,1m
EUT/AE 0,1m >
PSU | o

J// EUTIAE ~ B~

—E " EUTIAE 1‘ —
>0,8m ¥
to other ey /-/
metallic . == = - 7 ,/
objects //

08m
—_ Cablesto
AE -
=
0,8m /

L
N il
. /[ % ANN
T | ) s
g ] 7

0,4 m to vertical reference ground plane

Vertical reference ground plane

AMNSs bonded to a reference ground plane

IEC 016/12
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7.2Radiated 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
4

C———— 1

EMI-Receiver

Hp

\

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

3am

EUT

F 3
Y -

e

Turntable \-/

Pre-Amplifier

Measuring Receiver/
Spectrum Analyzer

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

3m

Y

A

EUT

y Turntable

| Pre-Amplifier

Ground Plane

Measuring Receiver /
Spectrum Analyzer

Figure 3: Frequency Range 200 MHz - 1GHz

Fully anechgic Chamber

Pre-Amplifier—

Measuring Receiver /
Spectrum Analyzer

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

8.1 Maximum Peak Conducted Output Power

Result

Test Specification

Test Method

Measurement Bandwidth
Detector
Port of testing

Requirement

Pass

FCC part 15 Subpart C 15.247 (b)(2) / RSS-247 issue 2
5.4 (a)

Section 9(b) in KDB 558074 D01 15.247 Measurement Guidance
v05r02 &
Subclause 7.8.5 of ANSI C63.10

300 kHz
Peak
Antenna port

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

Spectrum Analyzer

EUT

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.5 °C

30 dB attenuator

Voltage = 3.7VDC through DC Power supply Relative humidity: 63%
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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 (0.9dB)
3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is listed under section 3.2 of this report, only highest gain of 6 dBi is
considered as worst case
4. Product do not support MIMO and co-location with multiple antenna, both antenna port are connected to single
module output chain using an electronic switch, either one port and single antenna can be connected, only SISO
operation supported by this module
5. Maximum (e.i.r.p) = Maximum Peak output power (dBm) + antenna gain (6 dBi)

Channel Maximum Peak Maximum e.i.r.p
Conducted Output ) Power Limit PO

Frequency Power (e.i.r.p) (dBm) Limit

(MHz) (dBm) (dBm) (dBm)
902.75 29.64 35.64 30 36
915.25 29.58 35.58 30 36
927.25 29.76 35.76 30 36

Mkr1 902.74812 MHz
Ref 43.9 dBm Atten 25 dB 29.64 dBm
Peak
Log

10
dB/ "]

Offst
dB

M1 52
53 LC

Center 902.8 MHz Span 750 kHz
#Res BW 300 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Channel Frequency:902.75MHz
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Mkr1 915.27515 MHz

Ref 43.9 dBm Atten 25 dB 29.58 dBm
Peak
Log .
10 _-—-—-——Q—-—-—-.
dBi | R ™
Offst =
209 " B
dB
M1 52
53 LC

AA
Center 915.2 MHz Span 750 kHz
#Res BW 300 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 915.25MHz

Mkr1 927.26839 MHz
Ref 43.9 dBm Atten 25 dB 29.76 dBm
Peak
LOg 1
10 P« B
dB/ .
Offst o |
309
dB

M1 52
53 LC

Center 927.2 MHz Span 750 kHz

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

Channel Frequency: 927.25MHz
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8.2 Occupied bandwidth

Result Pass

Test Specification FCC part 15 Subpart C 15.247 (a) (1) (i) / RSS-247 issue 2

5.1 (c)
Section 9(b) in KDB 558074 D01 15.247 Measurement Guidance
Test Method v05r02 &
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) = + 23.5 °C Voltage = 3.7VDC throgh DC Power Supply Relative humidity: 63%
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Test results:

Note:

Cable loss (0.4dB)

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) +

Channel 20 dB Bandwidth 99% OBW Maximum
Frequency (kH2) (kH2) Limit
(MHz) (kHz)
902.75 141.89 146.76 250
915.25 131.50 130.58 250
927.25 130.79 130.08 250

Ch Freg

ccupied Bandwidth

902.75 MHz

Free

Ref 41.4 dBm Atten 25 dB
#Peak
L A,
0 A
A
dB/ el Ty,
Offst a1 il LTV
30.4 P L A", S
|
Center 902.8 MHz Span 750 kHz
#Res BW 3 kHz #VBW 10 kHz Sweep 85.77 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
146.7644 kHz xdB 20008
Transmit Freq Error -8.498 kHz
x dB Bandwidth 141.892 kHz

Channel Frequency: 902.75MHz
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Ch Freq 915.25 MHz

Occupied Bandwidth

Trig  Free

Ref 41.4 dBm Atten 25 dB
#Peak
L
0 @
WiV S
dB/ Y "
Offst 0 Tl
304 al el
dB R o i N
Center 915.2 MHz Span 750 kHz
#Res BW 3 kHz #/BW 10 kHz  Sweep 85.77 ms (1000 pts
Occupied Bandwidth Occ BW % Pur 99.00 %
130.5846 kHz xdB 20005
Transmit Freq Error -14.236 kHz
% dB Bandwidth 131.503 kHz

Channel Frequency: 915.25MHz

927.25 MHz

Ch Freg

Occupied Bandwidth

Trig Free

Ref 41.4 dBm Atten 25 dB

#Peak

Log

10 AT AR

dBi aed V7 M

Offst i Rl )

304 Al RN

dB RN A T i

Center 927.2 MHz Span 750 kHz

#Res BW 3 kHz #/BW 10 kHz  Sweep 85.77 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %

130.0849 kHz xd8 200048

Transmit Freq Error -13.430 kHz
% dB Bandwidth 130.799 kHz

Channel Frequency: 927.25MHz
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8.3 Number of Hopping Channels

Result

Test Specification

Test Method

Measurement Bandwidth

Detector

Port of testing

Requirement

Test Method:

EUT

Pass
FCC Part 15 Subpart C Section 15.247 (a) (1) (i) / RSS-247
issue 2 5.1 (c)

Section 9(b) in KDB 558074 D01 15.247 Measurement Guidance
v05r02 &
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

Spectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 23.5 °C

30 dB attenuator

Voltage = 3.7V DC Through PowerSupply Relative humidity: 63%

*Note: The RBW is set to 100 kHz, which is sufficient to identify clearly the individual channels;
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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 (0.4dB)

Mkr3 915.273 MHz
Ref 41.4 dBm Atten 25 dB 29.82 dBm
Peak | 2 3 2
coa IR AR RARAERARAARAE AL AR AR IR AR RRARE
ag L
omst | TTHFTHTNTRRNE Ty v P e vy vy vy vy vy
304 | !
dB J ]‘
Start 902 MHz Stop 928 MHz
#Res BUW 100 kHz #VBW 300 kH; Sweep 9.99 ms {10015:3}

No: of Hopping Frequencies:50
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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

Voltage = 3.7V DC throgh Power Supply

Pass

FCC Part 15 Subpart C Section 15.247 (a) (1) / RSS-247 issue 2
5.1 (b)
Section 9(b) in KDB 558074 D01 15.247 Measurement Guidance

v05r02 &
Clause 7.8.2 of ANSI C63.10

100 kHz *
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

Relative humidity: 63%

*Note: The RBW is set to 100 kHz, which is sufficient identify the center of each individual channel;

Seite 23 von 57

ULR-TC568820300000067F Page 23 of 57



http://www.tuv.com/

Produkte
Products

A TUVRheinland®

www.tuv.com

Prafbericht - Nr.:
Test Report No.:

ULR-TC568820300000067F

Seite 24 von 57
Page 24 of 57

Test results:

Note:

Cable loss (0.4dB)

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) +

Channel Frequency 20 dB Bandwidth Measured Carrler Frequency
(MH2) (kH2) separation
(kHz)
902.75 141.89 500
915.25 131.50 500
927.25 130.79 500
Mkr1 & 500.0 kHz
Ref 41.4 dBm Atten 25 dB -0.047 dB
Peak
L‘m 1R 1
10 P
dB/ \\ /' fffa\i

Offst
30.4

AN s N VA

dB /f

e N B

M1 S2
53 FC
AA
Center 915.2 MHz Span 1.5 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Channel spacing
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8.5 Time of Occupancy (Dwell Time)

Result

Test Specification

Test Method

Measurement Bandwidth

Detector

Port of testing

Requirement

Pass

FCC Part 15 Subpart C Section 15.247 (a) (1) (i) / RSS-247 issue 2
5.1 (c)
Section 9(b) in KDB 558074 D01 15.247 Measurement Guidance

v05r02 &
Clause 7.8.4 of ANSI C63.10

100 kHz
Peak
Antenna port

The average time of occupancy on any channel shall not be greater
than 0.4 seconds within a period of 20 seconds

Test Method:

EUT

Test Condition

Normal Test Condition:

Temperature (Norm) = + 23.5 °C

Test results:

Note:

30 dB attenuator

Spectrum Analyzer

Voltage = 3.7V DC through Power Supply

Relative humidity: 63%

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 (0.4dB)

Measured Observation Measured

Frequency Dwell time for period Measred Bins | Dwell time for | Allowed Limit Results
single Bin 27 bins

915.2 MHz 0.00947 s 20.00 s 27 0.25569 s 0.40s Pass
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Duty Cycle measurement :

Observation period :  20s
Total ON period : 0.256 s
Measured Duty cycle : 1.28 %

Mkr1 & 9474 ms
Ref 55.4 dBm Atten 35 dB -2.437 dB
Peak
Log *
10 (:' ) A
dB/ I
Offst
30.4
dB
e AP NI A gtk
Center 915.2 MHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 15 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1R 1) Time 6757 us 27.7 dBm
1A 1) Time 9474 ms -2.437 dB
Dwell Time — Single bin
Mkr1 9.99s
Ref 40.4 dBm Atten 20 dB 400 dBm
Peak
Log *
10
dB/
Offst
30.4
dB
WFTY srbabhh bk Ll ko bk T/ Y] TR0 W ] N Y i} O
M1 52
53 LS
AA
Center 915.2 MHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 20 s (1000 pts)

Number of Bins in total observation period

*Note : Customer declared maximum duty cycle is 25 %, hence time-average power calculation used for RF
exposure evaluation is considered with maximum duty cycle of 25 %.
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8.6 Emissions in non-restricted frequency bands and Conducted Spurious
Emission

Result

Test Specification

Test Method

Measurement Bandwidth

Detector

Port of testing

Requirement

Test Method:

EUT

Pass

FCC part 15 Subpart C 15.247 (d) / RSS-247 issue 2 clause 5.5

Section 9(b) in KDB 558074 D01 15.247 Measurement Guidance

v05r02 &
Subclause 7.8.8 of ANSI C63.10

100 kHz

Peak

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 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 Condition

Normal Test Condition:

Temperature (Norm) = + 23.5 °C

30 dB attenuator

Voltage = 3.7V DC Supply

Spectrum Analyzer

Relative humidity: 63%
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Test results:

Note:

Hopping Mode disabled:

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 (0.4dB)
3. Conducted spurious emission is performed for both Hoping mode enabled and disabled, but only worst case
emission of hopping mode disabled are reported

Channel Reference Band edge Value at Minimum
Band o
Frequency Value (B) Frequency edge (A) A-B Limit
(MHz) (dBm) (MHz) ( ngm) (dBc) (dBc)
902.75 29.61 902 -23.97 -53.58 -20.00
927.25 29.75 928 -22.96 -52.71 -20.00
Mkr2 902.000 MHz
Ref 43.9 dBm Atten 25 dB -23.97 dBm
Peak |
Log
10 f/— w\
dB/ s Y
Offst i 1]
30.9 / i
dB '\
DI i W M, .
9.6
dBm
Center 902.8 MHz Span 5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (1) Freq 902 758 MHz 2961 dBm
2 (1) Freq 902.000 MHz -23.97 dBm

Channel Frequency 902.75MHz
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Mkr2 928.000 MHz
Ref 43.9 dBm Atten 25 dB -22.96 dBm
Peak L
Log
10
o8 VAR
Offst ! Y
30.9 / 5
dB E)’
DI — L
9.7
dBm
Center 927.2 MHz Span 5 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 & Freq 927288 MHz 29.75 dBm
2 5N Freq 928.000 MHz -22.96 dBm

Hopping Mode enabled:

Channel Frequency 927.25MHz

Channel Reference Band edge Vgl;::dat Minimum
Frequency Value (B) Frequency edge (A) A-B Limit
(MHz) (dBm) (MHz) (ngm) (dBc) (dBc)
902.75 29.66 902 -25.16 -54.82 -20
927.25 29.66 928 -25.23 -54.89 -20
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Mkr2 902.000 MHz
Ref 43.9 dBm Atten 25 dB -25.16 dBm
Peak }2
L
0 R N W N\
dB/ IAWIAWIAWIAW LY
Fi i Y L) | L7
Offst i Y nf W LY LT
30.9 /
dB 7
DI o A
N i 2 nt
9.6 *
dBm
Center 902.8 MHz Span 5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 902.758 MHz 29,66 dBm
2 1) Freq 902.000 MHz -25.16 dBm

Channel Frequency 902.75MHz

Mkr2 928.000 MHz

Ref 43.9 dBm Atten 25 dB -25.23 dBm
Peak b
L
o DM N NN
- AN AW AAWAAWIRW AR
LY A LA} L LI Y
Offst LY; LY L k¥ LY I
30.9 i
dB ‘\
DI Mg
9.6 S
dBm
Center 927.2 MHz Span 5 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 526272 MHz 29,68 dBm
2 ) Freq 928000 MHz -25.23 dBm

Channel Frequency 927.25MHz
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8.6.2 Conducted Spurious Emissions

Reported only with Hopping Mode disabled

f Spectrum ] mv:

Ref Level 33.90 dBm Offset 20.90 dB @ RBW 100 kHz

jo Att 30dB  SWT 19.1 ps @ VBW 300 kHz
DC

® 1Pk Max

Mode Auto FFT

30 dem Mi[1] -42.39 dBm
817.10 kHz|

20 dBm

10 dBm

=t8-dBrm D1 -9.,600 dBmr

3

-40 dB

M1
IS S —

-50 dBm

-60 dem

Start 9.0 kHz 691 pts Stop 1.0 MHz

Channel Frequency: 902.75MHz Frequency range: 9k-1MHz

Spectrum :%3

Ref Level 33.00 dBm Offset 20.90 dB @ RBW 100 kHz

Att 30dB  SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk Max

30 dém M1[1]

-38.64 dBm
16.9690 MHz
20 dBm

10 dBm

0dB

=1OdsmT D1 -9.600 dBm

-20 dBm

-30 dem

M1
-40 dBrr

e v
| (T [y Irom— s AR, )
-50 dB

-60 dBm

Start 1.0 MHz 691 pts

Stop 30.0 MHz

Channel Frequency: 902.75MHz  Frequency range: 1MHz-30MHz
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Mkr2 449.5 MHz |
Ref 39.9 dBm Atten 30 dB -27.85 dBm
Peak
Log
10 l
dB/
Offst
209 q
dB
9'_3_'6 : sttt e sslrmibipe sl |
dBm
Start 30 MHz Stop 1GHz ||
#Res BW 100 kHz #/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (4] Freq 902.8 MHz 29,62 dBm !
2 (%)) Freq 448.5 MHz -27.85 dBm

Channel Frequency 902.75MHz Frequency Range 30MHz-1GHz

Mkr3 3.714 GHz
Ref 18.9 dBm Atten 10 dB -37.52 dBm
Peak
Log
10
dB/
Offst E 2
20.9 4 ;
dB l A e NQ&%_‘W_ s P L i st T Y
]|
9.6
dBm
Start 1 GHz Stop 9.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 21.25 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 [ Freq 1.808 GHz -26.82 dBm

2 [} Freg 2,710 GHz -27.72 dBm

3 ) Freq 3714 GHz -37 52 dBm

Channel Frequency 902.75MHz Frequency Range 1GHz — 9.5GHz
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Spectrum

(=]

Ref Level 33.00 dBm
Att 30 de
DC

Offset 20.90 d8 @ RBW 100 kHz

SWT 19.1 ps @ VBW 300 kH2  Mode Auto FFT

@ 1Pk Max

30 dBm

20 dem

M1[1]

-42.39 dBm|
561.90 kHz

10 dBm

0 dem

=10-dBrm

3

D1 -9.600 dBm

- B
j:n\

-40 dBm

M1

-50 deém

-60 dBm

Start 9.0 kHz

691 pts

Stop 1.0 MHz

Channel Frequency 915.25MHz

Spectrum

Frequency Range 9kHz — 1MHz

(=]

Ref Level 33.00 dBm
Att 30 dB

Offset 20.90 d8 @ RBW 100 kHz
SWT

37.9 ps @ VBW 300 kHz Mode Auto FFT

® 1Pk Max

30 dBm

20 dem

M1[1]

-39.73 dBm
20.4940 MHz

10 dBm

0de

=108

D1 -9.600 dBm

-20 dBm

-30 dem

-40 dB|

M1
L &

-50 dB

TN R IS T g

-60 dBm

Start 1.0 MHz

691 pts

Stop 30.0 MHz

Channel Frequency 915.25MHz Frequency Range :1MHz-30MHz
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Mkr2 392.2 MHz |
Ref 39.9 dBm Atten 30 dB -28.45 dBm
Peak x
Log
10
dB/
Offst
209
dB
QD_IG ek el P P 1Y T o T T e Pt e a0 MO
dBm
Start 30 MHz Stop 1 GHz
#Res BUW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freg 915.5 MHz 28.51 dBm
2 1) Fraq 382 2 MHz -28 45 dBm

Channel Frequency 915.25MHz Frequency Range 30MHz - 1GHz

Mkr3 5.059 GHz
Ref 18.9 dBm Atten 10 dB -38.58 dBm
Peak
Log
10
dB/
Offst E
209 G -
dB o wiﬁﬂm—w-&mm Q i
1]
9.6
dBm
Start 1 GHz Stop 9.5 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 21.25 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1} Freq 1.834 GHz -27.02 dBm

2 W] Freq 2744 GHz -28.72 dBm

3 (%)) Freq 5.058 GHz 32 58 dBm

Channel Frequency 915.25MHz Frequency Range 1GHz — 9.5GHz
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Spectrum

(=]

Att
DC

Ref Level 33.00 dBm
30 dB

Offset 20.90 d8 @ RBW 100 kHz

SWT 10,1 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max

30 dBm

20 dem

M1[1]

-42.56 dBm)
723.90 kHz|

10 dem

0 dem

=10-ciB

D1 -9.600d

B

-2

-30 dBm

-40 dBm

-50 derr

-60 dBm

Start 9.0 kHz

691 pts

Stop 1.0 MHz

Channel Frequency 927.25M

Spectrum

Frequency Range: 9kHz — 1MHz

=)

Ref Level 33.00 dem
Att 30 dB

Offset 20.90 dB @ RBW 100 kHz

SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT

® 1Pk Max

30 dBm

20 dBm

M1[1]

-38.95 dBm|
16.2970 MHz|

10 dBm

0 dBm

=108 D1 -9.600d

-20 dBm

B

-30 dem

-40 dBm

il ol
-50 dém

W“WW

Mt T A

-60 dem

Start 1.0 MHz

691 pts

Stop 30.0 MHz

Channel Frequency 927.25M

Frequency Range: 1IMHz — 30MHz
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Mkr2 501.9 MHz
Ref 39.9 dBm Atten 30 dB -28.56 dBm
Peak N
Log
10
dB/
Offst
20.9
dB
DI 1 J Y Y , (‘) A, deenrh i
9.6
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #/BW 200 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 [§)] Freq 927.2 MHz 29.49 dBm
2 (4] Freq 501.9 MHz -28.56 dBm

Channel Frequency 927.25M Frequency Range 30MHz - 1GHz

Mkr3 4.523 GHz
Ref 18.9 dBm Atten 10 dB -38.56 dBm
Peak
Log
10
dB/f
Offst
209 o )
dB MMMMQ_ - "
DI
9.6
dBm
Start 1 GHz Stop 9.5 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 21.25 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 [ Freq 1851 GHz -28.84 dBm

2 {1 Freq 2778 GHz -29.58 dBm

3 [ Freq 4,523 GHz -38.56 dBm

Channel Frequency 927.25MHz Frequency Range 1GHz — 9.5GHz
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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

Pass

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

ANSI| C63.10

Semi Anechoic Chamber 30MHz - 1 GHz
Fully Anechoic Chamber 1 GHz — 9.5GHz

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) (uv/m) (dBpVv/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.
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Test Conditions:

Temperature (Norm) = + 23.5 °C

Test results:

Voltage = 3.7VDC Through PowerSupply

Relative humidity: 63%

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 Type: Compact yagi antenna

Antenna Mggﬁg;eci/ Pl\g(z\is\lljarlleude Limit Margin
Polarization (MH2) (dBuV/m) (dBpV/m) (dB)
34.61 21.92 40.00 -18.08
69.22 24.02 40.00 -15.98
Vertical 105.40 31.93 43.50 -11.57
117.91 26.42 43.50 -17.08
127.32 33.78 43.50 -9.72
50.88 21.69 40.00 -18.31
50.09 24.53 40.00 -15.47
Horizontal 79.84 2351 40.00 -16.49
129.75 23.65 43.50 -19.85
141.59 25.52 43.50 -17.98
Antenna Type: Microstrip antenna coupler
Measured Measured - .
Antenna Frequency Peak Value Limit Margin
Polarization (dBuVim) (dBuV/m) (dB)
(MHz)
43.47 32.47 40.00 -7.53
. 84.06 29.26 40.00 -10.74
Vertical

107.94 21.60 43.50 -21.90
168.00 20.66 43.50 -22.84
45.00 21.36 40.00 -18.64
72.09 29.81 40.00 -10.19

Horizontal 83.94 33.39 40.00 -6.61
108.09 23.80 43.50 -19.70
120.03 24.89 43.50 -18.61
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Test Plots:

Antenna Type: Compact yagi antenna
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Antenna type: Microstrip antenna coupler
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Test results for frequency range 200MHz — 1GHz

Antenna type: Compact yagi antenna

A Measured Measured _ .
nt.enn.a Frequency Peak Value Limit Margin
Polarization (MH2) (dBuV/m) (dBpV/m) (dB)
206.03 13.53 43.50 -29.97
347.66 16.54 46.00 -29.46
Vertical
640.17 20.62 46.00 -25.38
960.05 24.66 54.00 -29.34
202.45 19.64 43.50 -23.86
362.07 20.22 46.00 -25.78
Horizontal
640.00 19.98 46.00 -26.02
960.00 28.88 54.00 -25.12
Antenna Type: Microstrip antenna coupler
Measured Measured
Antenna Erequenc Peak Value Limit Margin
Polarization q y (dBpV/m) (dBpV/m) (dB)
(MHz)
215.99 19.92 43.50 -23.58
262.52 23.95 46.00 -22.05
Vertical
524.93 29.62 46.00 -16.38
788.66 69.72 46.00 23.72
263.99 26.76 46.00 -19.24
Horizontal 461.63 27.03 46.00 -18.97
790.85 29.24 46.00 -16.76
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Antenna type: Compact yagi antenna
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Antenna Type: Micro

strip Coupler Antenna
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Test results for the frequencies above 1GHz

Note :
1. Upper Frequency range of measurement is 10th harmonic of highest fundamental frequency (upto 9.5 GHz)
2. Test as performed both the antenna types refer clause 3.2 of this report, test graphs are reported for only
compact yagi antenna.

Antenna Type: Compact yagi antenna

Channel Measured Field — .
Frequency Alntgnn.a Frequency Strength dL|m|/t M::\jrgm
(MH2) Polarization (MH2) (dBuV/m) (dBuv/im) (dB)
1805.50(Pk) 4431 74.00 -29.69
1805.50(Av) 32.76 54.00 -21.24
2708.25(Pk) 44.88 74.00 -29.12
2708.25(Av) 36.42 54.00 -17.58
3611.00(Pk) 49.29 74.00 -24.71
3611.00(Av) 41.96 54.00 -12.04
Vertical
6319.25(Pk) 50.29 74.00 -23.71
6319.25(Av) 41.82 54.00 -12.18
7222.00(Pk) 55.89 74.00 -18.11
7222.00(Av) 48.43 54.00 -5.57
9027.50(Pk) 54.81 74.00 -19.19
9027.50(Av) 45.15 54.00 -8.85
902.75
1805.50(Pk) 45,51 74.00 -28.49
1805.50(Av) 34.65 54.00 -19.35
2708.25(Pk) 46.46 74.00 -27.54
2708.25(Av) 38.79 54.00 -15.21
3611.00(Pk) 45.41 74.00 -28.59
3611.00(Av) 37.15 54.00 -16.85
Horizontal
6319.25(Pk) 46.47 74.00 -27.53
6319.25(Av) 35.91 54.00 -18.09
7222.00(Pk) 51.81 74.00 -22.19
7222.00(Av) 42.64 54.00 -11.36
9027.50(Pk) 53.71 74.00 -20.29
9027.50(Av) 43.47 54.00 -10.53

Pk: Peak Detector;
Av: Average Detector
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Channel Measured Field - .
Frequency Pcﬁ;:?zr;rt]i%n Frequency Strength «d ELH\}I/tm) M(?jré])m
(MHz) (MHz) (dBpv/m)
1830.50(Pk) 50.11 74.00 -23.89
1830.50(Av) 40.31 54.00 -13.69
3661.00(Pk) 48.03 74.00 -25.97
3661.00(Av) 40.59 54.00 -13.41
4576.25(Pk) 55.42 74.00 -18.58
4576.25(Av) 47.38 54.00 -6.62
Vertical 5491.50(Pk) 52.95 74.00 -21.05
5491.50(Av) 45.45 54.00 -8.55
6406.75(Pk) 47.05 74.00 -26.95
6406.75(Av) 36.74 54.00 -17.26
7322.00(Pk) 53.82 74.00 -20.18
7322.00(Av) 45.16 54.00 -8.84
9152.50(Pk) 52.55 74.00 -21.45
9152.50(Av) 40.94 54.00 -13.06
915.95 1830.50(Pk) 50.01 74.00 -23.99
1830.50(Av) 39.6 54.00 -14.4
2745.75(Pk) 47.68 74.00 -26.32
2745.75(Av) 39.69 54.00 -14.31
3661.00(Pk) 47.66 74.00 -26.34
3661.00(Av) 35.13 54.00 -18.87
4576.25(Pk) 55.68 74.00 -18.32
_ 4576.25(Av) 47.38 54.00 -6.62
Horizontal
5491.50(Pk) 52.95 74.00 -21.05
5491.50(Av) 45.45 54.00 -8.55
6406.75(Pk) 46.03 74.00 -27.97
6406.75(Av) 36.57 54.00 -17.43
7322.00(Pk) 53.68 74.00 -20.32
7322.00(Av) 45.48 54.00 -8.52
9152.50(Pk) 53.88 74.00 -20.12
9152.50(Av) 43.82 54.00 -10.18

Pk: Peak Detector;
Av: Average Detector
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F?ehqilnennegy Antgn na Ii\fggalejz;ec?/ Stlr:ieenlgth Limit Margin
(MH2) Polarization (MHz) (dBpv/m) (dBpv/m) (dB)
1854.50(Pk) 45.70 74.00 -28.30

1854.50(Av) 37.48 54.00 -16.52

2781.75(Pk) 48.19 74.00 -25.81

2781.75(Av) 41.38 54.00 -12.62

3709.00(Pk) 48.89 74.00 -25.11

3709.00(Av) 41.47 54.00 -12.53

4636.25(Pk) 48.86 74.00 -25.14

Vertical

4636.25(Av) 40.99 54.00 -13.01

6487.25(Pk) 45.68 74.00 -28.32

6487.25(Av) 35.45 54.00 -18.55

7414.00(Pk) 54.69 74.00 -19.31

7414.00(Av) 46.67 54.00 -7.33

927.25

9267.25(Pk) 54.36 74.00 -19.64

9267.25(Av) 43.93 54.00 -10.07

1854.50(Pk) 46.01 74.00 -27.99

1845.50(Av) 37.45 54.00 -16.55

2781.75(Pk) 47.07 74.00 -26.93

2781.75(Av) 40.12 54.00 -13.88

3709.00(Pk) 46.54 74.00 -27.46

Horizontal

3709.00(Av) 38.72 54.00 -15.28

7418.00(Pk) 54.59 74.00 -19.41

7418.00(Av) 46.40 54.00 -7.60

9267.75(Pk) 53.87 74.00 -20.13

9267.75(Av) 43.16 54.00 -10.84

Pk: Peak Detector;
Av: Average Detector
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Antenna type: Microstrip antenna coupler

Channel Measured Field — .
Frequency Ant.enn.a Frequency Strength Limit Margin
(MH2) Polarization (MH2) (dBuv/m) (dBuv/im) (dB)
1805.5(Pk) 40.99 74.00 -33.01
1805.5(Av) 35.61 54.00 -18.39
2708.25(Pk) 51.12 74.00 -22.88
2708.25(Av) 47.33 54.00 -6.67
3611.00(Pk) 46.30 74.00 -27.70
3611.00(Av) 39.84 54.00 -14.16
4513.75(Pk) 46.18 74.00 -27.82
4513.75(Av) 37.11 54.00 -16.89
i 5416.5(Pk) 48.46 74.00 -25.54
Vertical
5416.5(Av) 41.57 54.00 -12.43
6319.25(Pk) 52.45 74.00 -21.55
6319.25(Av) 46.68 54.00 -7.32
7222.00(Pk) 56.24 74.00 -17.76
7222.00(Av) 50.31 54.00 -3.69
8124.75(Pk) 53.95 74.00 -20.05
8124.75(Av) 46.79 54.00 -7.21
902.75 9027.50(Pk) 54.68 74.00 -19.32
9027.50(Av) 47.13 54.00 -6.87
1805.5(Pk) 45.14 74.00 -28.86
1805.5(Av) 39.63 54.00 -14.37
2708.25(Pk) 48.23 74.00 -25.77
2708.25(Av) 43.84 54.00 -10.16
3611(Pk) 45.12 74.00 -28.88
3611(Av) 39.07 54.00 -14.93
5416.5(Pk) 48.24 74.00 -25.76
. 5416.5(Av) 41.75 54.00 -12.25
Horizontal
6319.25(Pk) 49.12 74.00 -24.88
6319.25(Av) 42.21 54.00 -11.79
7222(Pk) 50.33 74.00 -23.67
7222(Av) 40.35 54.00 -13.65
8124.75(Pk) 52.89 74.00 -21.11
8124.75(Av) 44.79 54.00 -9.21
9027.50(Pk) 53.48 74.00 -20.52
9027.50(Av) 45.58 54.00 -8.42

Pk: Peak Detector;
Av: Average Detector
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Channel Measured Field — .
Frequency Alntgnn.a Frequency Strength dL|m|/t M?jrgm
(MHz2) Polarization (MH2) (dBuv/m) (dBuv/im) (dB)
1830.5(Pk) 38.19 74.00 -35.81
1830.5(Av) 30.24 54.00 -23.76
2745.75(Pk) 45.77 74.00 -28.23
2745.75(Av) 40.92 54.00 -13.08
3661(Pk) 44.07 74.00 -29.93
3661(Av) 36.20 54.00 -17.80
4576.25(Pk) 45.84 74.00 -28.16
4576.25(Av) 38.22 54.00 -15.78
, 5491.5(Pk) 45.96 74.00 -28.04
Vertical
5491.5(Av) 38.27 54.00 -15.73
6406.75(Pk) 52.67 74.00 -21.33
6406.75(Av) 47.20 54.00 -6.80
7322(Pk) 57.60 74.00 -16.40
7322(Av) 52.31 54.00 -1.69
8237.25(Pk) 52.09 74.00 -21.91
8237.25(Av) 43.20 54.00 -10.80
9152.5(Pk) 54.67 74.00 -19.33
915.25 9152.5(Av) 47.21 54.00 -6.79
' 1830.5(Pk) 44.83 74.00 -29.17
1830.5(Av) 40.03 54.00 -13.97
2745.75(Pk) 50.44 74.00 -23.56
2745.75(Av) 46.66 54.00 -7.34
3661(Pk) 46.11 74.00 -27.89
3661(Av) 37.95 54.00 -16.05
4576.25(Pk) 45.47 74.00 -28.53
4576.25(Av) 35.87 54.00 -18.13
. 5491.5(Pk) 44.55 74.00 -29.45
Horizontal
5491.5(Av) 35.21 54.00 -18.79
6406.75(Pk) 48.10 74.00 -25.90
6406.75(Av) 41.61 54.00 -12.39
7322(Pk) 51.59 74.00 -22.41
7322(Av) 44.22 54.00 -9.78
8237.25(Pk) 50.73 74.00 -23.27
8237.25(Av) 40.78 54.00 -13.22
9152.5(Pk) 53.68 74.00 -20.32
9152.5(Av) 46.46 54.00 -7.54

Pk: Peak Detector;
Av: Average Detector
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Channel Measured Field i .
Frequency Ant_enn.a Frequency Strength Limit Margin
(MHz2) Polarization (MHz2) (dBuV/m) (dBuv/im) (dB)
1854.5(Pk) 39.11 74.00 -34.89
1854.5(Av) 31.79 54.00 -22.21
2781.75(Pk) 53.45 74.00 -20.55
2781.75(Av) 49.83 54.00 -4.17
3709(Pk) 43.98 74.00 -30.02
3709(Av) 37.59 54.00 -16.41
4636.25(Pk) 48.42 74.00 -25.58
4636.25(Av) 42.23 54.00 -11.77
. 5563.5(Pk) 48.25 74.00 -25.75
Vertical
5563.5(Av) 42.01 54.00 -11.99
6490.75(Pk) 52.92 74.00 -21.08
6490.75(Av) 47.27 54.00 -6.73
7418(PK) 55.89 74.00 -18.11
7418(Av) 50.69 54.00 -3.31
8345.25(Pk) 52.39 74.00 -21.61
8345.25(Av) 44.77 54.00 -9.23
927.25 9272.5(Pk) 55.61 74.00 -18.39
9272.5(Av) 48.09 54.00 -5.91
1854.5(Pk) 42.97 74.00 -31.03
1854.5(Av) 38.81 54.00 -15.19
2781.75(Pk) 51.32 74.00 -22.68
2781.75(Av) 47.48 54.00 -6.52
3709(Pk) 44.04 74.00 -29.96
3709(Av) 37.40 54.00 -16.60
4636.25(Pk) 45.58 74.00 -28.42
4636.25(Av) 37.13 54.00 -16.87
. 5563.5(Pk) 44.58 74.00 -29.42
Horizontal
5563.5(Av) 35.61 54.00 -18.39
6490.75(Pk) 49.40 74.00 -24.60
6490.75(Av) 42.72 54.00 -11.28
7418(PK) 50.91 74.00 -23.09
7418(Av) 42.58 54.00 -11.42
8345.25(Pk) 51.40 74.00 -22.60
8345.25(Av) 43.63 54.00 -10.37
9272.5(Pk) 52.70 74.00 -21.30
9272.5(Av) 44.34 54.00 -9.66

Pk: Peak Detector;
Av: Average Detector
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Worst case Test Plots
Antenna type: Compact yagi antenna
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Antenna type: Microstrip antenna coupler

Channel Frequency 902.75MHz
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8.8 Conducted Spurious Emission Test on AC Power Line
Result Pass
Test Specification : FCC Part 15 Section 15.207 / RSS Gen Issue 5 Section 8.8
Test Method : ANSI C 63.10-2013
Testing Location . Screened room
Measurement Bandwidth :  9kHz
Frequency Range . 150kHz — 30MHz
Supply Voltage : 110VAC,60Hz
Test Method . Refer TEST METHODOLOGY

*Note: The product has tested with AC to DC adapter and Wireless Qi charger

Table 7: Limits for Conducted poweline emission

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

* Decreases with the logarithm of the frequency

Test Conditions:

Temperature (Norm) = +24 °C Voltage = 110V AC (Through AC to DC Adapter)

Relative humidity: 64%
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Test results:

110VAC-60Hz-Line
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110VAC-60Hz-Neutral
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**+*x End of Test Report****
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