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7.3.3 Test Setup Diagram

7.3.4 Measurement Procedure and Data

Note: Since the verify power the same operating range bandwidth and smaller power can be covered
by the higher power.

Please Refer to Appendix for Details
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7.4 20dB Bandwidth
Test Requirement 47 CFR Part 15, Subpart C 15.247(a)(1)
Test Method:

Limit:

ANSI C63.10 (2020) Section 6.9.2

20 dB bandwidth of the
hopping channel

Hopping frequencies Average time of occupancy

shall not be greater than 0.4

less than 250 kHz least 50 hopping frequencies | seconds within a 20 second
period
shall not be greater than 0.4
250 kHz to 500kHz least 25 hopping frequencies | seconds within a 10 second
period.

7.4.1 E.U.T. Operation
Operating Environment:
Temperature:

23 °C Humidity: 42 %RH Atmospheric Pressure: 1001 mbar

7.4.2 Test Mode Description

Pre-scan / | Mode Description

Final test Code P

Final test 02 TX_non-Hop mode_Keep the EUT in continuously transmitting mode with FSK
modulation.

Finaltest | 05 TX_non-Hop mode_Keep the EUT in continuously transmitting mode with OFDM

modulation.

7.4.3 Test Setup Diagram
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7.4.4 Measurement Procedure and Data
Please Refer to Appendix for Details
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7.5 Carrier Frequencies Separation
Test Requirement 47 CFR Part 15, Subpart C 15.247a(1)
Test Method: ANSI C63.10 (2020) Section 7.8.2
Limit:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping

channel, whichever is greater, provided the systems operate with an output power no greater than
125 mWw.

7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 23 °C Humidity: 42 % RH Atmospheric Pressure: 1001 mbar

7.5.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

Final test 01 TX_Hop mode_Keep the EUT in frequency hopping mode with FSK modulation.

Final test 04 TX_Hop mode_Keep the EUT in frequency hopping mode with OFDM modulation.

7.5.3 Test Setup Diagram

7.5.4 Measurement Procedure and Data

Please Refer to Appendix for Details
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7.6 Hopping Channel Number
Test Requirement 47 CFR Part 15, Subpart C 15.247a(1)(i)
Test Method: ANSI C63.10 (2020) Section 7.8.3
Limit:
Frequency range(MHz) Number of hopping channels (minimum)
50 for 20dB bandwidth <250kHz
902-928 :
25 for 20dB bandwidth 2250kHz
2400-2483.5 15
5725-5850 75

7.6.1 E.U.T. Operation
Operating Environment:
Temperature: 23 °C Humidity: 42 %RH Atmospheric Pressure: 1001 mbar

7.6.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

Final test 01 TX_Hop mode_Keep the EUT in frequency hopping mode with FSK modulation.

Final test 04 TX_Hop mode_Keep the EUT in frequency hopping mode with OFDM modulation.

7.6.3 Test Setup Diagram

7.6.4 Measurement Procedure and Data

Please Refer to Appendix for Details
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Test Requirement 47 CFR Part 15, Subpart C 15.247a(1)(i)
Test Method:

ANSI C63.10 (2020) Section 7.8.4

Limit:
Frequency(MHz) Limit
902-928 0.4S within a 20S period(20dB bandwidth<250kHz)
0.4S within a 10S period(20dB bandwidth=250kHz)
2400-2483.5 0.4S within a period of 9.48 multiplied by the number
of hopping channels
5725-5850 0.4S within a 30S period

7.7.1 E.U.T. Operation
Operating Environment:
Temperature:

23 °C Humidity: 42 %RH Atmospheric Pressure: 1001 mbar

7.7.2 Test Mode Description

Pre-scan /| Mode Description

Final test | Code P

Final test 01 TX _Hop mode_Keep the EUT in frequency hopping mode with FSK modulation.
Final test 04 TX_Hop mode_Keep the EUT in frequency hopping mode with OFDM modulation.

7.7.3 Test Setup Diagram
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7.7.4 Measurement Procedure and Data
Please Refer to Appendix for Details
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7.8.1
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Conducted Band Edges Measurement
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method: ANSI C63.10 (2020) Section 7.8.7.2

Limit:

In any 100 kHz 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 20 dB below that in the 100 kHz 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. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required
under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c).

E.U.T. Operation
Operating Environment:
Temperature: 23 °C Humidity: 42 % RH Atmospheric Pressure: 1001 mbar

7.8.2 Test Mode Description

Pre-scan / | Mode
Final test Code

Description

Final test 01 TX_Hop mode_Keep the EUT in frequency hopping mode with FSK modulation.

Final test 02

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with FSK
modulation.

Final test 04 TX_Hop mode_Keep the EUT in frequency hopping mode with OFDM modulation.

Final test 05

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with OFDM

modulation.
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7.8.3 Test Setup Diagram
7.8.4 Measurement Procedure and Data
Please Refer to Appendix for Details
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Conducted Spurious Emissions

Test Requirement ANSI C63.10 (2020) Section 7.8.7
Test Method: ANSI C63.10 (2020) Section 11.11
Limit:

In any 100 kHz 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 20 dB below that in the 100 kHz 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. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required
under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c).

E.U.T. Operation
Operating Environment:
Temperature: 23 °C Humidity: 42 % RH Atmospheric Pressure: 1001 mbar

7.9.2 Test Mode Description

Pre-scan / | Mode
Final test Code

Description

Final test 02

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with FSK
modulation.

Final test 05

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with OFDM
modulation.

7.9.3 Test Setup Diagram
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7.9.4 Measurement Procedure and Data
Please Refer to Appendix for Details
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8 Test Setup Photo

Refer to Appendix - Test Setup Photo for SUCR2603000219MO

9 EUT Constructional Details (EUT Photos)

Refer to External and Internal Photos for SUCR2603000219MO
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10 Appendix
OFDM

1. Bandwidth

1.1 Test Result

1.1.1 OBW
TX Frequenc 99% Occupied Bandwidth (MHz .
Mode Type NHz) | ANT Resultp Lim(it | Verdic
902.8 1 0.560 / Pass
800kHz SISO 914 1 0.557 / Pass
926.8 1 0.557 / Pass
902.4 1 0.184 / Pass
400kHz SISO 914.8 1 0.200 / Pass
927.6 1 0.194 / Pass
902.2 1 0.108 / Pass
200kHz SISO 915 1 0.107 / Pass
927.8 1 0.110 / Pass
1.1.2 20dB BW
Mode T Frequency | anT 20dB Bandwidth (MHz) Verdict
Type (MHz) Result Limit
902.8 1 0.602 / Pass
800kHz SISO 914 1 0.603 / Pass
926.8 1 0.603 / Pass
902.4 1 0.194 / Pass
400kHz SISO 914.8 1 0.194 / Pass
927.6 1 0.204 / Pass
902.2 1 0.110 / Pass
200kHz SISO 915 1 0.107 / Pass
927.8 1 0.107 / Pass
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1.2 Test Graph

1.2.1 OBW
800kHz_LCH_902.8MHz_Ant1_NTNV
800kHz_MCH_914MHz_Ant1_NTNV
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800kHz_HCH_926.8MHz_Ant1_NTNV

400kHz_LCH_902.4MHz_Ant1_NTNV
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400kHz_MCH_914.8MHz_Ant1_NTNV

400kHz_HCH_927.6MHz_Ant1_NTNV
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200kHz_LCH_902.2MHz_Ant1_NTNV

200kHz_MCH_915MHz_Ant1_NTNV
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200kHz_HCH_927.8MHz_Ant1_NTNV
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1.2.2 20dB BW
800kHz_LCH_902.8MHz_Ant1_NTNV
800kHz_MCH_914MHz_Ant1_NTNV
SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd South of No. 6 Plant, No. 1, RunSheng Road, Suzhou Industrial Park, t (86-512) 6229 2980

Wireless Laboratory | Suzhou Area, China (Jiangsu) Pilot Free Trade Zone 215000 WWW.sgsgroup.com.cn
! Member of the SGS Group (SGS SA)

Report Template No./Rev: SUWI-TRF-RF/v02




Report No.: SUCR260300021902
Page: 100 of 164

800kHz_HCH_926.8MHz_Ant1_NTNV

400kHz_LCH_902.4MHz_Ant1_NTNV
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400kHz_MCH_914.8MHz_Ant1_NTNV

400kHz_HCH_927.6MHz_Ant1_NTNV
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200kHz_LCH_902.2MHz_Ant1_NTNV
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200kHz_HCH_927.8MHz_Ant1_NTNV
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2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power
> Frequency Maximum Peak Conducted Output Power .
Mode Type (MHz) (dBm) _ Verdict
ANT1 Limit

902.8 16.92 <=23.98 Pass

800kHz SISO 914 16.00 <=23.98 Pass

926.8 16.10 <=23.98 Pass

902.4 16.90 <=30 Pass

400kHz SISO 914.8 16.79 <=30 Pass

927.6 17.07 <=30 Pass

902.2 16.89 <=30 Pass

200kHz SISO 915 16.77 <=30 Pass

927.8 16.08 <=30 Pass

Note1: Antenna Gain: Ant1: 1.10dBi;
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2.2 Test Graph

2.2.1 Power
800kHz_LCH_902.8MHz_Ant1_NTNV
800kHz_MCH_914MHz_Ant1_NTNV
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800kHz_HCH_926.8MHz_Ant1_NTNV

400kHz_LCH_902.4MHz_Ant1_NTNV
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400kHz_MCH_914.8MHz_Ant1_NTNV

400kHz_HCH_927.6MHz_Ant1_NTNV
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200kHz_LCH_902.2MHz_Ant1_NTNV

200kHz_MCH_915MHz_Ant1_NTNV
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200kHz_HCH_927.8MHz_Ant1_NTNV
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3. Carrier Frequency Separation
3.1 Test Result
3.1.1 Ant1
Ant1
TX Frequency | Channel Separation | 20dB Bandwidth Limit .
Mode Type (MHz) (MHz) (MHz) (MHz) | Verdict
800kHz SISO HOPP 0.800 0.603 >=0.603 Pass
400kHz SISO HOPP 0.400 0.204 >=0.204 Pass
200kHz SISO HOPP 0.200 0.110 >=0.11 Pass
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3.2 Test Graph
3.2.1 Ant1
800kHz_HOPP_Ant1_NTNV
400kHz_HOPP_Ant1_NTNV
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200kHz_HOPP_Ant1_NTNV
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4. Number of Hopping Frequencies
4.1 Test Result

4.1.1 HoppNum

Mode TTx Frequency Num of Hopping Freque.nc.ies Verdict
ype (MHz) ANT1 Limit
800kHz SISO HOPP 31 >=25 Pass
400kHz SISO HOPP 64 >=50 Pass
200kHz SISO HOPP 129 >=50 Pass

SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd

Wireless Laboratory

Report Template No./Rev: SUWI-TRF-RF/v02

South of No. 6 Plant, No. 1, RunSheng Road, Suzhou Industrial Park,

t (86-512) 6229 2980
WWW.Sgsgroup.com.cn

Suzhou Area, China (Jiangsu) Pilot Free Trade Zone 215000
T

Member of the SGS Group (SGS SA)




4.2 Test Graph

4.2.1 HoppNum
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5. Time of Occupancy (Dwell Time)

5.1 Test Result

5.1.1 Ant1
Ant1
TX |Frequency| Duration of |Observation Num of Pulse in Dwell | Limit
Mode T . . Observation . Verdict
ype | (MHz) [Single Pulse (ms) Period (s) Period Time (ms)| (ms)
800kHz SISO| HOPP 2.644 10.000 1 2.644 |[<=400| Pass
400kHz SISO| HOPP 2.723 20.000 1 2.723 |<=400| Pass
200kHz SISO| HOPP 13.341 20.000 1 13.341 |<=400| Pass
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5.2 Test Graph
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

6.1.1 Ref
Mode T')F/;(e Frt(a&ﬁazr;cy ANT Level czg grif)erence
902.8 1 20.02
800kHz SISO 914 1 19.99
926.8 1 20.79
902.4 1 11.96
400kHz SISO 914.8 1 11.85
927.6 1 12.13
902.2 1 11.95
200kHz SISO 915 1 11.83
927.8 1 12.94
6.1.2 CSE
Mode T;;(e F“(a,\‘jlffzr;cy ANT | Level ‘(’Lgﬂ)‘arence ('a'é"r:) Verdict
902.8 1 20.79 0.79 Pass
914 1 20.79 0.79 Pass
800kHz SISO 926.8 1 20.79 0.79 Pass
20.79 0.79 Pass
HOPP 1
20.79 0.79 Pass
902.4 1 12.13 -7.87 Pass
914.8 1 12.13 -7.87 Pass
400kHz SISO 927.6 1 12.13 -7.87 Pass
HOPP 1 12.13 -7.87 Pass
12.13 -7.87 Pass
902.2 1 12.94 -7.06 Pass
915 1 12.94 -7.06 Pass
200kHz SISO 927.8 1 12.94 -7.06 Pass
12.94 -7.06 Pass
HOPP 1
12.94 -7.06 Pass
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6.2 Test Graph
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6.2.2 CSE
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1. Bandwidth

1.1 Test Result
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1.1.1 OBW
Mode TX Frequency ANT 99% Occupied Bandwidth (MHZ) Verdict
Type (MHz) Result Limit
902.4 1 0.194 / Pass
400kHz SISO 914.8 1 0.194 / Pass
927.6 1 0.199 / Pass
902.2 1 0.111 / Pass
200kHz SISO 915 1 0.111 / Pass
927.8 1 0.111 / Pass
1.1.2 20dB BW
TX Frequenc 20dB Bandwidth (MHz .
Mode Type (Hz) ANT Result (Limi: Verdict
902.4 1 0.248 / Pass
400kHz SISO 914.8 1 0.201 / Pass
927.6 1 0.200 / Pass
902.2 1 0.104 / Pass
200kHz SISO 915 1 0.104 / Pass
927.8 1 0.103 / Pass
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1.2 Test Graph

1.2.1 OBW
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1.2.2 20dB BW
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2. Maximum Conducted Output Power

2.1 Test Result
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2.1.1 Power
Mode TTx Frequency |Maximum Peak Conducted Output I.30.wer (dBm) Verdict
ype (MHz) ANT1 Limit
902.4 16.54 <=30 Pass
400kHz SISO 914.8 16.57 <=30 Pass
927.6 16.55 <=30 Pass
902.2 15.94 <=30 Pass
200kHz SISO 915 15.84 <=30 Pass
927.8 15.59 <=30 Pass

Note1: Antenna Gain: Ant1: 1.10dBi;
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2.2 Test Graph

2.2.1 Power
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3. Carrier Frequency Separation
3.1 Test Result
3.1.1 Ant1
Ant1
TX Frequency Channel Separation | 20dB Bandwidth Limit .
Mode | 1 ¢ (MHz) (MHz) (MHz) (MHz) Verdict

400kHz SISO HOPP 0.346 0.248 >=0.248 Pass

200kHz SISO HOPP 0.202 0.104 >=0.104 Pass
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3.2 Test Graph
3.2.1 Ant1
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4. Number of Hopping Frequencies
4.1 Test Result
4.1.1 HoppNum
Num of Hopping Frequencies
Mode X Frequency u pping qu . l. Verdict
Type (MHz) ANT1 Limit

400kHz SISO HOPP 64 >=50 Pass

200kHz SISO HOPP 129 >=50 Pass
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4.2 Test Graph
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5. Time of Occupancy (Dwell Time)
5.1 Test Result
5.1.1 Ant1
Ant1
Mode TX |Frequency Duration of Observation | Num of Pulse in Dwell Limit Verdict
Type (MHz) |Single Pulse (ms)| Period (s) |Observation Period|Time (ms)| (ms)
400kHZz SISO | HOPP 2.649 20.000 2 5.298 | <=400| Pass
200kHz SISO | HOPP 2.594 20.000 1 2594 | <=400| Pass
SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd South of No. 6 Plant, No. 1, RunSheng Road, Suzhou Industrial Park, t (86-512) 6229 2980
Wireless Laboratory | Suzhou Area, China (Jiangsu) Pilot Free Trade Zone 215000 WWW.sgsgroup.com.cn

Member of the SGS Group (SGS SA)
Report Template No./Rev: SUWI-TRF-RF/v02



Report No.: SUCR260300021902

Page: 153 of 164
5.2 Test Graph
5.2.1 Ant1
400kHz_HOPP_ANnt1_NTNV
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result
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6.1.1 Ref
Mode T';;(e Fr((e'\czl'{lezr;cy ANT Level czg Srif)erence
902.4 1 15.65
400kHz SISO 914.8 1 15.65
927.6 1 15.65
902.2 1 16.00
200kHz SISO 915 1 16.00
927.8 1 16.00
6.1.2 CSE
Mode TI/;(G Fr?“‘jl‘:_lezr;cy ANT Level ‘Eggr?]f)erence ((Lj'Er;“n']t) Verdict
902.4 1 15.65 -4.35 Pass
914.8 1 15.65 -4.35 Pass
400kHz SISO 927.6 1 15.65 -4.35 Pass
HOPP 1 15.65 -4.35 Pass
15.65 -4.35 Pass
902.2 1 16.00 -4.00 Pass
915 1 16.00 -4.00 Pass
200kHz SISO 927.8 1 16.00 -4.00 Pass
16.00 -4.00 Pass
HOPP 1
16.00 -4.00 Pass
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6.2 Test Graph
6.2.1 Ref

400K_LCH_902.4MHz_Ant1_NTNV

30 CENT: 902 4 MHz
Span: 372 kHz
RBW: 100 kHz
VBW: 300 kHz
20 1 Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 1 ms
10 4 Sweep: Continue
Maker:
1.902.441 MHz
04 15.65 dBm
— -10 4
£
o
T
= -20 4
[
>
[
— 30 4
-40
_50
_60 -
— Trace
-70 T T T T T T T T T
902.214 902.586
Frequency (MHz)
400K_MCH_914.8MHz_Ant1_NTNV
SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd South of No. 6 Plant, No. 1, RunSheng Road, Suzhou Industrial Park, t (86-512) 6229 2980
Wireless Laboratory | Suzhou Area, China (Jiangsu) Pilot Free Trade Zone 215000 WWW.sgsgroup.com.cn
T

Member of the SGS Group (SGS SA)
Report Template No./Rev: SUWI-TRF-RF/v02




Report No.: SUCR260300021902
Page: 157 of 164

400K_HCH_927.6MHz_Ant1_NTNV

200K_LCH_902.2MHz_Ant1_NTNV

SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd South of No. 6 Plant, No. 1, RunSheng Road, Suzhou Industrial Park, t (86-512) 6229 2980
Wireless Laboratory | Suzhou Area, China (Jiangsu) Pilot Free Trade Zone 215000 WWW.sgsgroup.com.cn
T

Member of the SGS Group (SGS SA)

Report Template No./Rev: SUWI-TRF-RF/v02




Report No.: SUCR260300021902
Page: 158 of 164

200K_MCH_915MHz_Ant1_NTNV
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6.2.2 CSE
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