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12.2.2. Test Graphs
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12.3. Appendix C2: CONDUCTED OUTPUT POWER

12.3.1. Test Result
PEAK AVG _— .
Test Mode Antenna Channel Result[dBm] Result[dBm] Limit[dBm] Verdict
LCH 25.99 25.96 <30 PASS
2GFSK-25 kbps Antl MCH 26.11 26.05 <30 PASS
HCH 26.01 25.88 <30 PASS
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12.4. Appendix D2: CARRIER FREQUENCY SEPARATION

12.4.1. Test Result

Test Mode Antenna Channel Result [MHz] Limit{MHz] Verdict
2GFSK-25 kbps Antl Hop 0.06999 0.02983 PASS

12.4.2. Test Graphs
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12.5. Appendix E2: NUMBER OF HOPPING FREQUENCIES

12.5.1. Test Result
Test Mode Antenna Channel Result{Num] Limit[Num] Verdict
2GFSK-25 kbps Antl Hop 51 >50 PASS
12.5.2. Test Graphs
Spectrum.

Fraquency v

Ref Lvl Offset 11.00 dB
Ref Level 30.00 dBm

1LY
ki JW

'Start 900.000 MHz #Video BW 62 KHz Stop 915.032 MHz
[#Res BW 20 kHz Sweep 36.0 ms (10000 pts))

‘\
‘M

J ,J w
bl

o #Atten: 40 db
;O Preamp Off

Ref Lvl Offset 11.00 dB
Ref Level 30.00 dBm

| pn\ WEl
( \\ ‘ﬂ
L w 5

1.486850 MHz

Auto
Man

Fraq Offset
OHz
Start §15.032 MHz #Video BW 62 kHz Stop 930.000 MHz|

[#Res BW 20 kHz Sweep 36.0 ms (10000 pts)

1 L“j b Signal Track

2GFSK-25kbps Antl Hop-2

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No.: 10-SL-F0086
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



@ Solutions

REPORT NO.: 4790849656-3

Page 136 of 240

12.6. Appendix F2: TIME OF OCCUPANCY (DWELL TIME)

12.6.1. Test Result
Time of single . Burst Width
Test Mode Antenna | Channel slot 1 numb:lro(t)flslngle 1 L3 numb(;r ofeg:)p I
[ms] [ms/hop/ch] pp
2GFSK-25
Kbps Antl Hop 21.28 6 127.68 1
Dwell Time Limit
Test Mode Antenna Channel [ms] [ms] Results
2GFSK-25 kbps Antl Hop 127.68 400 PASS

Note:

2GFSK-150 kbps: The dwell time = Time of single slot * The number of hop channel appear within 20s

BurstWidth =Time of single slot*number of single slot
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12.6.2.

Test Graphs
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12.7. Appendix G2:CONDUCTED SPURIOUS EMISSION

12.7.1. Test Result
Result .

Test Mode Antenna ChName [dBm] Verdict

LCH PASS

MCH PASS

2GFSK-25 kbps Antl HCH See the below graphs PASS

Hop_ LCH PASS

Hop_ HCH PASS
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12.7.2. Test Graphs
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@ Solutions

13. FCC.SubG.2GFSK.60kbps
13.1. Appendix A3: DUTY CYCLE

13.1.1. Test Result
Duty Cycle 1T Final
On Time Period Ty GEe ol Correction Minimum setting
Test Mode X Cycle
(msec) (msec) (Linear) %) Factor VBW For VBW
(dB) (kHz) (kHz)
2GFSK-60 kbps 225.561 499.81 0.4513 45.13 3.46 0.0044 1

Note:

Duty Cycle Correction Factor=10log (1/x).

Where: x is Duty Cycle (Linear)

Where: T is On Time

On Time=D2*2=32.223*7=225.561 ms

If that calculated VBW is not available on the analyzer then the next higher value should be used.
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Test Graphs

(xl Spectrum 3 @] ugl
Ref Level 42.00 dBm Offset 12.00 dB @ RBW 10 MHz
Att 50de @ SWT 1s @ VBW 10 MHz
SGL
@ 1Pk Clrw
D3[1] 0.07 dB|
M1 499.8100 ms|
a0 d T —r— B2m101] = 27.71 dBm
70.1269 ms
20d
10 dBl
od
ol U | bbb i haerelasadiibennis
-20 dBém
-30 dém
-40 dB|
-50 dBm
CF 902.256 MHz 10000 pts 100.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
M1 1| 70.127 ms 27.71 dBm |
D2 M1 1 32,223 ms | 0.11dB |
D3| M1| 1] 499.81 ms 0.07 dB |
U ] D oa

Date: 25.AUG.2023 10:51:50

2GFSK-60 kbps_Antl

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.

FORM No.: 10-SL-F0086



@ Solutions

REPORT NO.: 4790849656-3

Page 145 of 240

13.2. Appendix B3: 20DB BANDWIDTH & OCCUPIED CHANNEL

BANDWIDTH
13.2.1. Test Result
Test Mode Antenna Channel 20db EBW[MHZz] OCB [MHZz] Verdict
LCH 0.07314 0.066821 PASS
2GFSK-60 kbps Antl MCH 0.07259 0.066627 PASS
HCH 0.07307 0.066650 PASS
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13.2.2. Test Graphs
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13.3. Appendix C3:CONDUCTED OUTPUT POWER

13.3.1. Test Result
PEAK AVG _— .
Test Mode Antenna Channel Result[dBm] Result[dBm] Limit[dBm] Verdict
LCH 25.98 25.96 <30 PASS
2GFSK-60 kbps Antl MCH 26.13 26.09 <30 PASS
HCH 26.05 25.97 <30 PASS
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13.4. Appendix D3: CARRIER FREQUENCY SEPARATION

13.4.1. Test Result
Test Mode Antenna Channel Result [MHz] Limit{MHz] Verdict
2GFSK-60 kbps Antl Hop 0.141 >0.07314 PASS

13.4.2.

Test Graphs
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13.5. Appendix E3: NUMBER OF HOPPING FREQUENCIES

13.5.1. Test Result
Test Mode Antenna Channel Result{Num] Limit[Num] Verdict
2GFSK-60 kbps Antl Hop 51 >50 PASS
13.5.2. Test Graphs
Spectrum.
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13.6. Appendix F3: TIME OF OCCUPANCY (DWELL TIME)

13.6.1. Test Result
Time of single . Burst Width
Test Mode Antenna | Channel slot 1 numbglroct)flslngle 1 Tt::fw:#r:glljgr oggsp
[ms] [ms/hop/ch] pp
2GFSK-60 | Aptq Hop 9.00 8 72.00 3
kbps
Dwell Time Limit
Test Mode Antenna Channel [ms] [ms] Results
2GFSK-60 kbps Antl Hop 216.00 400 PASS

Note:

2GFSK-60 kbps: The dwell time = Time of single slot * The number of hop channel appear within 20s

BurstWidth =Time of single slot*number of single slot
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13.6.2. Test Graphs
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13.7. Appendix G3:CONDUCTED BAND EDGE AND SPURIOUS

EMISSION
13.7.1. Test Result
Test Mode Antenna ChName R Verdict
[dBm]

LCH PASS

MCH PASS

2GFSK-60 kbps Antl HCH See the below graphs PASS
Hop_LCH PASS

Hop_ HCH PASS
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13.7.2.

Test Graphs
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@ Solutions

14. FCC.SubG.2GFSK.96kbps
14.1. Appendix A4: DUTY CYCLE

14.1.1. Test Result
Duty Cycle 1T Final
On Time Period Ty GEe ol Correction Minimum setting
Test Mode X Cycle
(msec) (msec) (Linear) %) Factor VBW For VBW
(dB) (kHz) (kHz)
2GFSK-96 kbps 220.242 503.81 0.4372 43.72 3.59 0.0045 1

Note:

Duty Cycle Correction Factor=10log (1/x).

Where: x is Duty Cycle (Linear)

Where: T is On Time

On Time=D2*2=20.022*11=220.242 ms

If that calculated VBW is not available on the analyzer then the next higher value should be used.
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14.2. Appendix B4: 20DB BANDWIDTH & OCCUPIED CHANNEL

BANDWIDTH
14.2.1. Test Result
Test Mode Antenna Channel 20db EBW[MHZz] OCB [MHZz] Verdict
LCH 0.1148 0.10886 PASS
2GFSK-96 kbps Antl MCH 0.1153 0.10851 PASS
HCH 0.1159 0.10963 PASS
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14.2.2.

Test Graphs

ectrum Analyzer 2 Spectrum Analyzer 3 ctrum Analyzer 4
wapt SA Swept SA Swept SA
InputZ 00 Aften Center Frq 902.2
fions Preamp Of

Frequency v

Center Frequency

off 100/100
Froq Ref. Int (S} Zadio S 3 0 MHz

Ref Lvi Offset 12.46 dB
Ref Value 40.00 dBm

[Center 902.3 MHz #Video BW 10.000 kHz
[#Res BW 3.0000 kHz ‘Sweep Time 31.7 ms (1001 pts)

Oceupied Ban

Transmit Freg Eror of OBW Power
xdB Bandwidih . xdB

Y
22 B 55 <

2GFSK-96 kbps Antl LCH

ectrum Analyzer 2 Spectrum Analyzer 3 ctrum Analyzer 4 "
R o Fraguancy

wept SA Swep jept
KEYSIGHT Input RE InputZ 500 Aften Trg: Frao Run  Center Fi

b CopingDC G T off salHokd: 1001100
Aiger: Light Freq Rof.Int (S) mlow  Rado St Nono

Ref Lvl Offset 12.46 dB
Ref Value 40.00 dBm

Center 915 MHz #Video BW 10.000 kHz Span 300 kHz]
#Res BW 3.0000 kHz Sweep Time 31.7 ms (1001 pts)

Occupied Bandwidth

108,51 kHz Total Power
Transmilt Freq Error of OBW Power
x dB Bandwickh B

2Pl

2GFSK-96 kbps _Antl MCH

v
InputZ 50 0

tions: C
Fraq Ref. Int (5)

[Center 927.7 MHz #Video BW 10.000 kHz Span 300 kHz
[#Res BW 3.0000 kHz ‘Sweep Time 31.7 ms (1001 pts)

Oceupied Ban

Transmit Freg Eror of OBW Power
xdB Bandwidih B

“ c/m? -0 (8 5 S

2GFSK-96 kbps Antl HCH

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No.: 10-SL-F0086

This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.




@ Solutions

REPORT NO.: 4790849656-3
Page 161 of 240

14.3. Appendix C4: CONDUCTED OUTPUT POWER

14.3.1. Test Result
PEAK AVG . .
Test Mode Antenna Channel Result[dBm] Result[dBm] Limit[dBm] Verdict
LCH 26.05 26.02 <30 PASS
2GFSK-96 kbps Antl MCH 26.37 26.31 <30 PASS
HCH 26.09 26.05 <30 PASS
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14.4. Appendix D4: CARRIER FREQUENCY SEPARATION

14.4.1. Test Result

Test Mode Antenna Channel Result [MHz] Limit{MHz] Verdict
2GFSK-96 kbps Antl Hop 0.140 >0.1159 PASS

14.4.2. Test Graphs
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14.5. Appendix E4: NUMBER OF HOPPING FREQUENCIES

14.5.1. Test Result
Test Mode Antenna Channel Result{Num] Limit[Num] Verdict
2GFSK-96 kbps Antl Hop 51 >50 PASS

14.5.2.

Test Graphs
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14.6. Appendix F4: TIME OF OCCUPANCY (DWELL TIME)

14.6.1. Test Result
Time of single . Burst Width
Test Mode Antenna | Channel slot 1 numbglroct)flslngle 1 Tt::fw:#r:glljgr oggsp
[ms] [ms/hop/ch] pp
2GFSK-96 | Antg Hop 6.00 6 36.00 6
kbps
Dwell Time Limit
Test Mode Antenna Channel [ms] [ms] Results
2GFSK-96 kbps Antl Hop 216.00 400 PASS

Note:

2GFSK-96 kbps: The dwell time = Time of single slot * The number of hop channel appear within 20s

BurstWidth =Time of single slot*number of single slot
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14.6.2.

Test Graphs
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14.7. Appendix G4: CONDUCTED BAND EDGE AND SPURIOUS

EMISSION
14.7.1. Test Result
Test Mode Antenna ChName R Verdict
[dBm]

LCH PASS

MCH PASS

2GFSK-96 kbps Antl HCH See the below graphs PASS
Hop_LCH PASS

Hop_ HCH PASS
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14.7.2. Test Graphs
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15. FCC.SubG.2GFSK.150kbps

15.1. Appendix A5: DUTY CYCLE

15.1.1. Test Result
Duty Cycle 1T Final
(_)n Period bl Sz DUy Correction Minimum setting
Test Mode Time X Cycle
(msec) (msec) (Linear) (%) Factor VBW For VBW
(dB) (kHz) (kHz)
2GFSK-150 kbps | 217.617 | 498.45 0.4366 43.66% 3.60 0.0046 1

Note:
Duty Cycle Correction Factor=10log (1/x).

Where: x is Duty Cycle (Linear)

Where: T is On Time
If that calculated VBW is not available on the analyzer then the next higher value should be used.
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Test Graphs
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15.2. Appendix B5: 20DB BANDWIDTH & OCCUPIED CHANNEL

BANDWIDTH
15.2.1. Test Result
Test Mode Antenna Channel 20db EBW[MHZz] OCB [MHZz] Verdict
LCH 0.2155 0.17393 PASS
2GFSK-150 kbps Antl MCH 0.17830 0.17254 PASS
HCH 0.20370 0.17466 PASS
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15.2.2. Test Graphs

Keysight Spectrum Analyzer - Occupied BW =R
T S NI TR —
902.256500 MH: Radio Std: N
[Center Freq 902.256500 MHz __ i R e R P e
#FGain:Low #Atten: 40 dB Radio Device: BTS
10dmidiy Ref 30.00 dBm
Log
Center Freq
902.2566500 MHz|
Center 902.3 MHz Span 500 kHz, e
Res BW 2 kHz #VBW 6.2 kHz Sweep 153.9 ms 50000 kil
lAuto Man
Occupied Bandwidth Total Power 32.0 dBm
173.93 kHz Freq Offset|
Transmit Freq Error 396 Hz % of OBW Power  99.00 % OHz
x dB Bandwidth 215.5 kHz x dB -20.00 dB
s ——
2GFSK-150 kbps _Antl_LCH
Keysight Spectrum Analyzer - Occupied BW =R
T LTI —
Ci r Fi 914856500 MH: Radio Std: N
[Center Freq 914.856500 MHz __ i R e R P N
#FGain:Low #Atten: 40 dB Radio Device: BTS
10 deidiv____ Ref 30.00 dBm
Log
Center Freq|
914.856500 MHz|
| |
Center 914.9 MHz Span 500 kHz, cF step
Res BW 2 kHz #VBW 6.2 kHz Sweep 153.9 ms o000 R
Auto Man|
Occupied Bandwidth Total Power 31.9 dBm
172.54 kHz Freq Offset||
Transmit Freq Error 282 Hz % of OBW Power  99.00 % OHz
x dB Bandwidth 178.3 kHz x dB -20.00 dB
o R—
2GFSK-150 kbps Antl MCH
Keysight Spectrum Analyzer - Occupied BW =R
T LTI Rd —
Ci r Fi 927.736500 MH: Radio Std: N
[Center Freq 927.736500 MHz __ ik R e R P N
#FGain:Low #Atten: 40 dB Radio Device: BTS
10dmidiy Ref 30.00 dBm
Log
Center Freq
927.736500 MHz|
Center 927.7 MHz Span 500 kHz, e
Res BW 2 kHz #VBW 6.2 kHz Sweep 153.9 ms 50000 kil
lAuto Man
Occupied Bandwidth Total Power 32.3dBm
174.66 kHz Freq Offset|
Transmit Freq Error 575 Hz % of OBW Power  99.00 % OHz
x dB Bandwidth 203.7 kHz x dB -20.00 dB
s ——
2GFSK-150 kbps _Antl HCH
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No.: 10-SL-F0086

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




@ Solutions

REPORT NO.: 4790849656-3
Page 175 of 240

15.3. Appendix C5: CONDUCTED OUTPUT POWER

15.3.1. Test Result
PEAK AVG _— .
Test Mode Antenna Channel Result[dBm] Result[dBm] Limit[dBm] Verdict
Low 26.54 26.46 <30 PASS
2GFSK-150 kbps Antl Mid 26.43 26.39 <30 PASS
High 26.46 26.38 <30 PASS
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15.4. Appendix D5: CARRIER FREQUENCY SEPARATION

15.4.1. Test Result

Test Mode Antenna Channel Result [MHz] Limit{MHz] Verdict
2GFSK-150 kbps Antl Hop 0.281 0.216 PASS

15.4.2. Test Graphs

RefLevel 35.00dBm  Offset 11.00dB & RBW 100 kHz
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15.5. Appendix E5: NUMBER OF HOPPING FREQUENCIES

15.5.1. Test Result

Test Mode Antenna Channel Result{Num] Limit[Num] Verdict
2GFSK-150 kbps Antl Hop 51 225 PASS

15.5.2. Test Graphs
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15.6. Appendix F5: TIME OF OCCUPANCY (DWELL TIME)

15.6.1. Test Result
Time of single . Burst Width
Test Mode Antenna | Channel slot 1 numb:lro(t)flslngle 1 LU numb(;r ofez:)p I
[ms] [ms/hop/ch] pp
2GFSK-150
Kbps Antl Hop 3.550 8 28.4 1
Time of single . Burst Width
Test Mode Antenna | Channel slot 2 numb:lro(t)fzsmgle 2 LU numb(;r ofez:)p I
[ms] [ms/hop/ch] pp
2GFSK-150
Kbps Antl Hop 2.061 1 2.061 5
Test Mode Antenna | Channel Dwell Timel | Dwell Time 2 | Dwell Time | Limit Results
[ms] [ms] [ms] | [ms] Note:
2GFSK-150 kbps Antl Hop 28.4 10.305 38.705 400 PASS ZglféK-

150 kbps: The dwell time = Time of single slot * The number of hop channel appear within 20s
BurstWidth =Time of single slot*number of single slot
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15.6.2. Test Graphs
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15.7. Appendix G5: CONDUCTED SPURIOUS EMISSION

15.7.1. Test Result
Result .
Test Mode Antenna ChName [dBm] Verdict
LCH PASS
MCH PASS
2GFSK-150 kbps Antl HCH See the below graphs PASS
Hop_ Low PASS
Hop_ High PASS
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15.7.2.

Test Graphs
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