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RIFRP 2 2021/01/26 BBUR/RR 22°C/160%
DT R Y 9 PE AN N > o st Y
/P‘Jpé‘ﬁ_,@ DC 3.3V (’;,_/r'—,qﬁ Q-B\_‘/}}-i;l I#—}f%ﬁ =T
Data: 2 File: Ixtest data'REPORT202 1'CIM2101XXX/C1M2101262-C-D-RF.EMGE (2)
EOLW&I (dBu\v) Date: 2021-01-26
70
LPO002
60 |
- auhhhmmmﬁhhh‘ﬁhﬁ | LPOOOZ (AV)
40
1
30
20
10
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency {MHz)
Site Ho. : Ho.8 Shielded Room Data Hao. H
Instrument 1 : Recelver ESR(774)
Instrument 2 : ENV432 (567)(A)|CE-08|ESH3-72 (354)
Limit : LPo@oz Phase : HEUTRAL
Environment T 22%C [ eel Engineer : Chucky Chiu
EUT Model : E32-915T20D Test Rating : 11@ac/60Hz
Test Mode : Operating
AMN Cable Pulse Emission
Freq. Factor Loss Att. Reading Level Limits Margin  Remark
(MHz)  (dB) (dB) (dB) { dBpv) (dBpy)  (dBpv)  (dB)
1 @. 154 1@.20 ©.03 9.85 7.69 27.77 54.128 26.51 Average
2 0. 154 19.20 ©.03 9.85 19.61 39.69 64,28 24.59 QF
3 9. 247 19.20 0.03 9.85 1a.40 30.48 51.86 21.38 Average
4 8.247 19.20 0.03 9.85 16.31 36.39 61. 86 25.47 QP
5 8.385 18.20  0.03 9.85 15.35 35.43 50.10 14.67 Average
<] a.385 19.2@ 9. 83 9. 85 18.87 38.15 60, 1@ 21.95 QP
7 a.484 19.2@ 9. 83 9. 86 7.96 28.05 46.27 18.22 Average
8 a.484 19.2@ 9. 83 9. 86 13.49 33.58 56.27 22.69 QP
9 a.546 19.2@ 9. 83 9. 86 7.58 27.67 46, 00 18.33 Fverage
1a a.546 19.2@ 9. 83 9. 86 11.83 31.92 56. 08 24.03 QP
11 1.317 19.24 a. 85 9. 86 2.21 22.36 46, 00 23.64 Fverage
12 1.317 1. 24 a. a5 9. 86 6. 92 27.087 56. 08 28.93 QP
Remarks: 1. Emission Level= AMH Factor + Cable Loss + Pulse Att. + Reading.

2. If the average limit is met when using a quasi-peak detector,
the EUT shall be desmed to meet both limits and measurament

with average det

ector is unnecessary.
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RIFFP 2021/01/26 HBIR/BRE 22 C/60%
S z b v‘"%:"’ H h
PlE TR DC33V(§ic L BT REREET)
Data: 1 File: D:test datalREPORT 202 1'C1M2101XXX'\C1M2101262-C-D-RF.EMG (2)
Bol‘evel {dBu\v) Date: 2021-01-26
70
. uhhhhumﬁﬁhhhmmﬁi | LP0002
50 | LPOOOE (AV)
-
40 i
1
i b I
30 7
20
10
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Site Ho. : Ho.8 Shielded Room Data Ho. 1
Instrument 1 : Recelver ESR(774)
Instrument 2 : EHV432 (567)(A)|CE-88|ESH3-72 (354)
Limit : LPoaaz Phase : LIHE
Environment T 22%C [ Gefd Engineer : Chucky Chiu
EUT Madel : E32-915T20D Test Rating : 11éWac/6@Hz
Test Mode : Operating
AMN Cable Pulse Emission
Freq. Factor Loss ALL. Reading Level Limits Margin  Remark
(MHz)  (dB) (dB) ( dB) ( dBpv) (dBuv)  (dBpv)  (dB)
1 a.182 19.2@ 9. 83 9. 85 7.56 27.564 54.42 26.73 Fverage
2 a.182 19.2@ 9. 83 9. 85 19.7@ 39.78 o4.42 24.64 QP
3 a. 246 1. 2@ a. a3 9. 85 9. 84 29.92 51.91 21.99 Everage
4 a. 246 10.2@ a. a3 9. 85 17.36 37.44 6l.91 24.47 QP
5 a.3a3 10.2@ a. a3 9. 85 13.13 33.21 5@.15 16.94 Average
5] a.303 1. 2@ a. a3 9. 85 17.46 37.54 6. 15 22.61 QP
7 a.489 1@.2@ a. a3 9. 86 9.78 29,87 46.19 16.32 Average
8 a.489 1@.2@ a. a3 9. 86 14.52 34.61 56.19 21.538 QP
9 a.546 1@.2@ a. a3 9. 86 19.22 30,31 46. 00 15.69 Average
1@ a.546 1@.2@ a. a3 9. 86 11.54 31.63 56. 09 24.37 QP
11 1.81@ 1@.38 a. 06 9. 86 3.33 23.55 46. 00 22.45 Average
12 1.81@ 10,38 Q. 06 9. 56 7.99 28.21 56. 00 27.79 QF
Remarks: 1. Emission Level= AMH Factor + Cable Loss + Pulse Att. + Reading.

2. If the average limit is met when using a quasi-peak detector,
the EUT shall be deemed to meet both limits and measurement
with average detector is unnecessary.
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=2 # i fi Ar £ P9 5§
- 30-1000MHz
w B 921MHz*
1000-25000MHz
% St 923MHz 1000-25000MHz
LoRa™ —
w B 924MHz 1000-25000MHz
, 30-1000MHz
iz 923MHz
1000-25000MHz

ek IR {s 0 M A HE F:E 7 30-1000MHz £ B -

SRR S RO
RS RS Bl

H;}iﬂf%%’i‘fv 3.5 % & e v 4p k2 R
,_/PJ ’ er/TE"‘E_/P'JF' = F’FL-‘!;—EF23°

ST R

ficst B E 5k s A A & £ iR1E 5 B
» 921MHz 825-925MHz

LoRa™ S
924MHz 923-1000MHz
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RIFFP 2021/01/25 HBIR/BRE 20°C/71%
DC 3.3V
B =X & Bl =X
PR w R (e BRT R E LT PleE AR Kuper Hsu
2.1. 30-1000MHz 4g % %E} B 7R RE R
Mode LoRa™ Frequency TX 921MHz

Antenna at Horizontal Polarization

Emission = Antenna CaloR Preamp Read Emission  Limits = Margin

Frequency Factor aLoss  Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBpV/m) (dB)
32.910 22.98 1.29 28.14 28.71 24.84 40.00 15.16 Peak

108.570 17.65 254  28.00 35.73 27.92 43.50 15.58 Peak
239.520 18.02 392  27.63 39.52 33.83 46.00 12.17 Peak
385.020 21.50 5.81 28.34 41.89 40.86 46.00 5.14 Peak
540.220 24.04 697  29.29 34.90 36.62 46.00 9.38 Peak
994.180 27.36 9.13  28.59 30.07 37.97 54.00 16.03 Peak

Antenna at Vertical Polarization

Emission ~ Antenna CalLoR Preamp Read Emission  Limits = Margin

Frequency Factor aLoss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBpuV/m) (dB)
36.790 20.99 1.40 28.13 36.64 30.90 40.00 9.10 Peak

108.570 17.65 254  28.00 37.38 29.57 43.50 13.93 Peak
384.050 21.47 5.79 2831 32.54 31.49 46.00 14.51 Peak
540.220 24.04 697  29.29 33.44 35.16 46.00 10.84 Peak
872.930 26.63 8.56  28.93 34.47 40.73 46.00 5.27 Peak
997.090 27.38 9.15 28.59 29.17 37.11 54.00 16.89 Peak

KEBPFRLRP G 27 % 2 55:C12101262 #FE 5L EM-NC210043
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Mode --- Frequency RX 923MHz

Antenna at Horizontal Polarization

Emission ~ Antenna CaloR Preamp Read Emission  Limits = Margin

Frequency Factor aLoss QGain Level Level Detector
(MHz) (dB/m) (dB) (dB)  (dBuV) (dBuV/m) (dBpuV/m) (dB)
101.780 16.92 245 28.04 36.45 27.78 43.50 15.72 Peak
383.080 21.44 5.78  28.31 42.30 41.21 46.00 4.79 Peak
477.170 23.14 6.72  29.05 36.96 37.717 46.00 8.23 Peak
813.760 26.21 821  29.08 31.61 36.95 46.00 9.05 Peak
912.700 26.90 8.78  28.81 30.61 37.48 46.00 8.52 Peak
959.260 27.17 898  28.69 29.83 37.29 46.00 8.71 Peak

Antenna at Vertical Polarization

Emission ~ Antenna CaloR Preamp Read Emission  Limits = Margin

Frequency Factor aloss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB)  (dBpV) (dBpV/m) (dBuV/m) (dB)
54.250 13.69 172 28.12 40.98 28.27 40.00 11.73 Peak

107.600 17.53 253  28.01 37.10 29.15 43.50 14.35 Peak
383.080 21.44 578  28.31 31.66 30.57 46.00 15.43 Peak
533.430 23.96 6.96  29.28 34.72 36.36 46.00 9.64 Peak
778.840 25.89 8.02  29.17 29.94 34.68 46.00 11.32 Peak
968.960 27.23 9.02 28.66 29.21 36.80 54.00 17.20 Peak

KEBPFRLRP G 27 % 2 55:C12101262 #FE 5L EM-NC210043
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2.2. 1000MHz /2 F 375 450 » B8 2 o R 5 &8 7
FFFERII A AFHNI0 Bk - B A5 adf L 12 FIsis gz £ -

Mode LoRa™ Frequency TX 921MHz

Antenna at Horizontal Polarization

Emission Antenna  Cable Preamp Read  Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz)  (dB/m) (dB) (dB) (dBUV) (dBuV/m) (dBuV/m) (dB)

1842.000  26.86 4.88 40.00 65.53 57.27 74.00 16.73 Peak
2763.000  28.93 6.20 39.98 53.32 48.47 74.00 25.53 Peak

Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz) (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
1842.00 57.27 -9.12 48.15 54.00 5.85  Average
2763.00 48.47 -9.12 39.35 54.00 14.65 Average

Antenna at Vertical Polarization

Emission Antenna  Cable Preamp Read  Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz)  (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
1842.000 26.86 4.88 40.00 65.10 56.84 74.00 17.16 Peak
Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz)  (dBuV/m) (dB) (dBUV/m) (dBuV/m) (dB)
1842.00 56.84 -9.12 47.72 54.00 6.28  Average

KEBPFRLRP G 27 % 2 55:C12101262 #FE 5L EM-NC210043
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Mode LoRa™ Frequency TX 923MHz

Antenna at Horizontal Polarization

Emission Antenna  Cable Preamp Read  Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz)  (dB/m) (dB) (dB) (dBpV) (dBuV/m) (dBuV/m) (dB)

1848.000  26.88 4.88 39.99 64.73 56.50 74.00 17.50 Peak
2769.000  28.93 6.20 39.98 52.05 47.20 74.00 26.80 Peak

Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV/m) (dB)
1846.00 56.50 -9.12 47.38 54.00 6.62  Average
2769.00 47.20 -9.12 38.08 54.00 1592  Average
Antenna at Vertical Polarization
Emission Antenna  Cable Preamp Read  Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz)  (dB/m) (dB) (dB) (dBUV) (dBuV/m) (dBuV/m) (dB)

1846.000  26.88 4.88 39.99 65.15 56.92 74.00 17.08 Peak
2769.000  28.93 6.20 39.98 49.99 45.14 74.00 28.86 Peak

Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz) (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
1846.00 56.92 -9.12 47.80 54.00 6.20  Average
2769.00 45.14 -9.12 36.02 54.00 17.98  Average

KEBPFRLRP G 27 % 2 55:C12101262 #FE 5L EM-NC210043
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Mode LoRa™ Frequency TX924MHz

Antenna at Horizontal Polarization

Emission Antenna  Cable Preamp Read  Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz)  (dB/m) (dB) (dB) (dBpV) (dBuV/m) (dBuV/m) (dB)

1848.000  26.88 4.88 39.99 65.22 56.99 74.00 17.01 Peak
2772.000  29.00 6.20 39.98 50.18 45.40 74.00 28.60 Peak

Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV/m) (dB)
1848.00 56.99 -9.12 47.87 54.00 6.13  Average
2772.00 45.40 -9.12 36.28 54.00 17.72  Average
Antenna at Vertical Polarization
Emission Antenna  Cable Preamp Read  Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz)  (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)

1848.000  26.88 4.88 39.99 65.67 57.44 74.00 16.56 Peak
2772.000  29.00 6.20 39.98 50.22 45.44 74.00 28.56 Peak

Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz) (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
1848.00 57.44 -9.12 48.32 54.00 5.68  Average
2772.00 45.44 -9.12 36.32 54.00 17.68  Average
Mode - Frequency RX 923MHz

Antenna at Horizontal Polarization
Emission =~ Antenna CaloR Preamp Read Emission  Limits = Margin
Frequency Factor aLoss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
1846.000 26.88 4.88  39.99 47.20 38.97 54.00 15.03 Peak

Antenna at Vertical Polarization
Emission =~ Antenna CaloR Preamp Read Emission  Limits = Margin
Frequency Factor aLoss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
1846.000 26.88 488  39.99 47.21 38.98 54.00 15.02 Peak

KEBPFRLRP G 27 % 2 55:C12101262 #FE 5L EM-NC210043
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23. 223 ERIRSE (Hi 2 R F5)

Mode LoRa™ Frequency TX 921MHz
120 Level ({dBuVim) .
10
90
70
. bt
[ NSNS SN PP n e | PRI PR 8 {1, v il n um’\mw 6dB
30
10
Vs . 840. 850. 860. 870. 830. 890. 900. 910. 920. 925
Freguency (MHz)
Antenna at Horizontal Polarization
Emission Antenna  Cable Preamp Read  Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)

914.000 26.90 8.78 28.81 37.83 44.70 46.00 1.30 Peak
915.000 26.92 8.78 28.81 34.83 41.72 46.00 4.28 Peak

@ 921.000 26.96 8.81 28.79 109.27 116.25 --- --- Peak
Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz) (dBUV/m) (dB) (dBuV/m) (dBuV/m) (dB)
914.00 44.70 -9.12 35.58 46.00 10.42  Average
915.00 41.72 -9.12 32.60 46.00 13.40  Average

%éj—::“ ”“%l/ﬂ‘, é_ﬂ'bf_é‘l:{]%'/’iqio
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Mode LoRa™ Frequency TX 921MHz
120 Level (dBuVim)
110 2
90
70
50 - sl
o — S VY it i iy . a Ml " A.II gL Ly el J-! lh»lr sﬂﬂ}
30
10
%5 . 840. 850. 860. 870. 830. 890. 500. 910. 920. 925
Freguency (MHz)
Antenna at Vertical Polarization
Emission Antenna  Cable Preamp Read  Emission Limits = Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)

900.000 26.82 8.72 28.86 35.79 42.47 46.00 3.53 Peak
915.000 26.92 8.78 28.81 34.42 41.31 46.00 4.69 Peak

@ 921.000 26.96 8.81 28.79 102.88 109.86 --- - Peak
Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz) (dBUV/m) (dB) (dBuV/m) (dBuV/m) (dB)
900.00 42.47 -9.12 33.35 46.00 12.65 Average
915.00 41.31 -9.12 32.19 46.00 13.81  Average

%éj———:“ ”“%l/ﬁ‘, é_ﬂ'bf‘?_é‘l:{]%'/’iqio
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Mode LoRa™ Frequency TX 924MHz
120 Le!.rlel (dBuVim)
10
90
70
30M-1G
50 : -6dB

30

10

Pttt e, Aoty el At e ittt A P b o

923 930.

9440.

950. 960.

Frequency {(MHz)

Antenna at Horizontal Polarization

970. 980.

990.

1000

Emission ~ Antenna CaloR Preamp Read Emission  Limits  Margin
Frequency Factor aLlLoss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBpV/m) (dB)

@ 923.770 26.96 8.82  28.79 109.23 116.22 Peak
930.007 26.99 8.85  28.76 37.19 44.27 46.00 1.73 Peak
959.883 27.17 8.98 28.69 37.43 44.89 46.00 1.11 Peak

Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz) (dBpV/m) (dB) (dBuV/m) (dBpuV/m) (dB)
930.007 44.27 -9.12 35.15 46.00 10.85  Average
959.883 44.89 -9.12 35.77 46.00 10.23  Average

Bi“@ i Ak At EEE AT A .
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Mode LoRa™ Frequency TX 924MHz
120 Level {dBuVim)
1o|
90
70
L‘ 30M-1G
50 -6dB
WWM-L et s, PO I, T S Y, DY, ;
30
10
Yoz 930. 940. 950. 960. 970. 980. 990. 1000
Frequency {(MHz)
Antenna at Vertcial Polarization
Emission ~ Antenna CaloR Preamp Read Emission  Limits  Margin
Frequency Factor aLlLoss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)

@ 924232 26.97 8.83  28.79 102.70 109.71 Peak
930.007 26.99 8.85  28.76 34.25 41.33 46.00 4.67 Peak
984.831 27.32 9.09 28.61 35.41 43.21 46.00 2.79 Peak

Frequency Peak Duty Cycle Correction Average Limit  Margin Remark
Value Factor Value
(MHz) (dBUV/m) (dB) (dBuV/m) (dBuV/m) (dB)
930.007 41.33 -9.12 32.21 46.00 13.79  Average
984.831 43.21 -9.12 34.09 46.00 1191  Average

Bi“@ i Ak At EEE AT A .
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Bom/ R

i 3

22°C/54%

o £

0.60dB

BIFE AR

BIERR | DC33V(Sic AT REREET)

Kuper Hsu

3.1, AR

3¢ (Mode)

AR S (MHz)

6dB #£ % (kHz)

'Ll E (kHz)

LoRa™

921

0.7666

923

0.7739

924

0.7624

>500

LoRa™

Spectrum Analyzar 1 [+ Spectrum Analyzer 1 [spect | |spect Tspect
Occupied BW Occupied BW |sweptsa |sweptsa Swept SA
KEYSIGHT ot RF inMZ 500 ke 3048 [T1g FieaRun  |Ganior FIba 621 000000 MHE KEYSIGHT input RF input Z 50 0 ton: 30 dB Trig: Free Run Center Freq: 923,000000 Mz
oroctions. O Proamp. on Galo on Al >10/10 Correctons: Off |Preamp: Off Gate: Off AvalHoid >10/10
e=] Froq Rol 10 S) #F Gain Low  Radio Sid Nonw ==} Frea Ref: Int (5) #F Gain: Low |Radio Std: None
I w
jl Ref Ll Offset 0.60 4B 1 Graph i Ref Lyl Offset 0.60 dB
Ref Value 40.60 dBm | ‘Scale/Div 10.0 dB Ref Value 40.60 dBm
| Log
|
|
|
|
|
|
|
|center 921 MKz #Video BW 300,00 kHz Span 3 MHz| Center 923 MHz #ideo BW 300.00 kHz Span 3 Mz,
[#Res BW 100.00 kHz Sweep Time 1.00 ms (1001 pts)| #Res BW 100.00 kHz Sweep Time 1.00 ms (1001 pts)
2Metrcs " 2Meics v
Ocrupied Bandwidth ‘Gecupied Bandwidth
79389 kHz Total Power 26.9 dim 79151kHz| | Total Power [ 26,8 dBm|
Transmit Freq Error | 11015 kHz % of GBW Power 99.00 % Transmit Freq Error -15.367 kHz % of OBW Power 99.00%
* 4B Bandwidih 6.6 kHz xd8 60048 x dB Bandwidth T73.9KHz xd8 £.00d8
Jan 20, 2021 . b Jan 20, 2021 a0 [ #]
"o c Ml ?EEN o & A ¢ | 11:3326AM ‘-:: % [ PAN
Spectrum Anlyzer 1 o 3 ‘Spactrum Analyzer 4 £
‘Occupied BV Swapt SA Swept SA pLSA
KEVSIGHT jnoit i eMZ SO0 MM 30d8 T FeaRun [Goniar Fieq G24 000000 Mz
ormecions: Proamn an Galo on Aveliold >10/10
Froq Rel 1 (5) #FGain Low | Radio S Nono
. -
| i fl Ref Lvl Offset 0.60 dB
|ScateiDiv 10.0 a8 Ref Value 40.60 dBm |
? |
|
|
|
|
|
|
|center 924 Mkz #Video BW 300,00 kHz Span 3 MHz|
[#Res BW 100.00 kHz Sweep Time 1.00 ms (1001 pts)|
2Metrcs v
Ocrupied Bandwidth
T87.06 Kz Total Pawer 267 dam
Transmit Freq Emor | 17346 kHz % of GBW Power 99.00 %
* 4B Bandwidih 7624 kiiz xd8 60048
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0.60dB

DC 3.3V (5in

LARTAEREET)

BIFE AR
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P

4.1. #

I_E'_J

e &

3¢ (Mode)

RIFAE S (MHz)

T X

'ﬁéf]:".;%i%

(dBm)

L4 & (dBm)

LoR

921

18.56

a™

923

18.48 27

924

18.46

.

4.2. %@Jmﬁ$iimm

LoRa™

Scale/Div 10 dB

Ref Level 23.60 dBm

a

Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 3
Swept SA Swept SA 'Swept SA
KEYSIGHT inout RF IpUZ 500 |Alen 40dB  |PNO. Fast Avg Type: Log-Power
(Cortections: Of [Preamp: OFf ~ Gate: Off AvgIHoId:>100/100
=) FreqRef. Int(S)  |Source: OF IF GainLow  Trg: Free Run
w Sig Track: Off
1 Spectum M Ref Lyl Offset 0.60 dB

|+
:
“
b b

Spectrum Analyzer 1 |Spectrum Analyzer 2 |spectr o|spectr
Occupled BW eptSA |Sweptsa |Swept A
KEYSIGHT nout R puiZ 500 Aflen 40dB PNO: Fast Aug Type Log-Power | EERIED
Correctons: OF  Proamp: OF  Gale: OFf AuglHold >100/100
(e] Freq Ref-Int(S) Source: OFf IF Gain' Low [Trig: Free Run
w Sig Track. Off P
1 Spoctum o

ScalelDiv 10 4B
Log

136

Ref Lvl Offset 0.60 dB
Ref Level 23.60 dBm

Center 921.000 MHz
[#Res BW 1.0 MHz

RIS Mk 2kl )

#Video BW 3.0 MHz

‘Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

EHjLY=iPN

Center 923.000 MHz
#Res BW 1.0 MHz

EIR NS Ik

#Video BW 3.0 MHz

Jan 20, 2021
11:36:16 AM

Span 5.000 MHz|
Sweep 1.00 ms (1001 pts)

W2t 8 AR

ScalelDiv 10 dB :
Log

Ref Level 23.60 dBm

‘Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 3
Occupied BW Swept SA Swept SA
KEYSIGHT nout RF inputz 500 JAten 40dB  |PNO: Fast Type: Log-Power
(Cortections: Of [Preamp: OFf ~ Gate: Off AvgIHoId:>100/100
FreqRef. Int(S)  |Source: OF IF GainLow  Trg: Free Run
w Sig Track: Off
1 Spectum M Ref Lyl Offset 0.60 dB

'Spectrum Analyzer 4
Swept SA

+|

Center 924.000 MHz
[#Res BW 1.0 MHz

@A ?TAR e

#Video BW 3.0 MHz

‘Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

-1

FEAMMFHRPF U7 E
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BlFE P 2
0.60dB
5 BlEA R Kuper Hsu

T EA
BlIFR R DC33V(§ic L ZT RAEREEDT

g

REBR/BRE 22°C/54%

TR SR PR
tr lyzer 1 |spectr Spectrum Analyzer 3 Spectrum Analyzer 4 'Spectrum Analyzer 1 |spectr lyzer 2 |spectr lyzer 3 |spectr lyzer 4 [+
Swept SA |swept sa wept SA pt SA (Occupied BW |swept SA |swept SA swept sA
KEYSIGHT |nput RF fInput Z 50 0 IAtten 40 dB. PNO Fast iAvg Type: Log-Power KEYSIGHT |Input RE Input Z: 50 @ IAtten: 40 dB PNO: Fast IAvg Type: Log-Power 1 2 4
(Corroctions: Off |Proamp: OFf Gato. Off AvalHold >100/100 Corrections: Off ~|Preamp: Off Gate: Off AvglHold >100/100 m
& Froq Rof.Int(S)  [Sourco. Off IF Gain Low Trig: Froo Run =) FreqRef. Int(S)  |Source: Off IFGain:Low |Trg: Free Run
w 'Sig Track Off w g Track: Of P P
1 Spectrum ' Ref Lvl Offset 0.60 dB 1 Spectrum v Ref Lvl Offset 0.60 dB
ScalelDiv 10 4B Ref Level 23.60 dBm ScalelDiv 10 4B Ref Level 23.60 dBm
Log Log -
6.4
& . a
L
Center 921.00 MHz Video BW 300 kHz Span 50.00 MHz Center 924.00 MHz Video BW 300 kHz Span 50.00 MHz
#Res BW 100 kHz Sweep 4.80 ms (1001 pts); #Res BW 100 kHz ‘Sweep 4.80 ms (1001 pts)
- Jan 20, 2021 ‘ ‘ 0g ax - Jan 20, 2021 = (][O0 % ¥
Ll liaalll Iy AR5 e SiE S P QA ? N O -10 0 Y

#FE 5L EM-NC210043
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HBR/BR 22°C/54%

THHFA 0.60dB

Bl 921MHz

BlE TR

DC33V(§gin L ZEThERELT)

BlEA R Kuper Hsu

Reference Level

30MHz - 5GHz

Spectum Analyzer 1 Spectrum Analyzer 2 Rl
Oceupiod BW Swopt SA
KEYSIGHT [Input RF ingud 250 0 Atlest 40 a8 PNO BestWide  Avg Typé. Log-Power
(—D Can ol on i Avg] 00
: 0 o
o ! 4 -
[ somcnmn ] ——— ' s Wiz

Scale/Div 10 a8 B Ref Level 23,60 dBm

Span 1.150 MHz|
Sweep 1.00 ms (1001 pis)

e T 5 A *
2108 Y

Center 921.0000 MHz Video BW 300 kHz

[#Res BW 100 kHz

a9~ M ?

Jan 20, 2021
11:08:25 AM

Spectrum Analyzer 2 |spectrum Anal |spectr ‘SpectmmAna\yzeﬁ ‘ + ‘
Swept SA |Swept SA |Swept SA Swept SA
KEYSIGHT [inout RF inpulZ 500 |Aen 4008 [PNO Fast ‘Avg Type: Log-Power Y 2 a
Cortections: OF  [Preamp OFf  Gate: Off AvglHold: 32/100 "
'} FreqRef Int(S)  |Source: Off IFGain:Low  [Trig: Free Run M
w Sig Track Off P p
1Spectum M Ref Lvl Offset 0.60 dB
ScaleDiv 10 48 Ref Level 23,60 dBm
Log Y
« ¢
Start 30 MHz Video BW 300 kHz top 5.000 GHz
[#Res B 100 kHz ‘Sweep 476 ms (32001 pts)

Tostas O [Ee|LYESIPS

L lie |

5GHz - 10GHz

Spectrum Anaiyzer 3 [sp s B
Swept SA Swept SA |Swept 54 Swept SA
KEYSIGHT ot ioput 50 0 Ateni0d8  PNOFast g TypeLog-Powser 1 2
ComactonsONl  ProampOff Sate0] Avgibold. 68/100
G FraqRefin (5} |SouwesON IF Gainlow TrgFtos Run
o S TrachO P
¥Socim, ! Ref Lvi Offset 0.60 0B il 25

[Scale/Div 10 dB Ref Lovel 0,60 dBm

Start 5,000 GHz Video BW 300 kHz Stop 10,000 GHz
#Res BW 100 kiz Sweop 478 ms (32001 pts)|
5 Market Table: v
Mode | Trace | Scale X Y Function Function Width Function Value
N ' 582658 Gtz 6423 dam)
7N ' 5447016z 52,82 dam
3 N 1 7.367 97 GHz| -66.09 d8m
s s e — 11 5 £ d
§
g
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i
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h
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e
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Reference Level

30MHz — 5GHz

'Spectrum Analyzer 1 tr 2 o|spect lyzer 3 |spectr lyzer 4 + w2 |spectr i |spectr Spectrum Analyzer 5 y|spectrum Analyze
Occupied BW Swept SA |sweptsa Swept SA |sweptsa |sweptsa Swept SA Swept SA
KEYSIGHT it RF inpulZ 500 |Ation 4008 [PNO BostWide [Avg Typo Log-Power KEYSIGHT input R inpWZ 800 [Aten 4048 PNO Fast /AvG Type: Log-Power
(Corrections. Off ~ Proamp. O |Galo. O AvalHold >100/100 Cortections: Off [Preamp: Off ~ Gate: Of AvglHold: 51/100
FroqRef Int(S) Source: O IF Gan Low  Trig Freo Run FreqRef. Int(5)  [Source: OFf IFGain:Low  |Trg: Free Run
w i Track O w sig Track. Of
1 Spectrum ' Ref Lul Offset 0.60 dB 1 Spectrum v Ref Lvl Offset 0.60 dB
Scale/Div 10 a8 Ref Level 23,60 dBm ScalelDiv 10 48 Ref Level 23.60 dBm
Log Log -
6. 6.40
o A
\ |
Center 923.0000 MHz Video BW 300 kHz Span 1162 MHz| IStart 30 MHz Video BW 300 kHz top 5.000 GHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts); #Res BW 100 kHz Sweep 476 ms (32001 pts)
- Jan 20, 2021 ‘ ‘ 00 ¥ Jan 20, 2021 wa| (] (00 [% ¥
Dl ? RS e SiE S P O - M ? A -10 0 Y
Spactrum Anatyzer 3 |si v+
Swegt SA Swept SA |swept sa Swept SA
KEYSIGHT inout 77 opuiZ 500 JAlln 1008 PNO. Fast g Type Log Power
Gorractions: O Prearmp O Gato. OF Avgibold. 571100
=} FroqRel il (5) [Sowce Of IFGan Low [T Freo Run
o S Track Of
15periam | Rof Lvi Offset 0.60 B ¢ X
|ScaleiDiv 10 48 Ref Leval 0,60 dm
Log y
0 \ r]
1
Start 5.000 GHz Video BW 300 kHz Stop 10.000 GHz
[#Res BW 100 kiz Sweep 478 ms (32001 pts)
5 Marker Table: "
Mode | Trace | Seale x ¥ Function Function Wicth Function Value
1N 1 5538 31 GHz 5426 dam
2 N 1 6.460 63 Grz 48,85 dam
3 N T 738281 GHz 56,75 dam)
[N T BI0E 5 Gr
5
5
ISR IR
[ARTE ]
2 . P P
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0.60dB

B | S

=5

L

924MHz

o] 2 s L= st N > RO F s h g 2l
RIETR | DC33V(ginl @ AT REREED) | RIEA Kuper H
PR . Fir=H@mRhEEFER Al uper Hsu
'Spectrum Analyzer 1 tr 2 o|spect i |spectr lyzer 4 + 'Spectrum Analyzer 3 |spectr |spectr +|spect 6
Occupied BW Swept SA |swept sa |swept s Swept SA |sweptsA |swept SA |swept SA
KEYSIGHT |nput RF fInput Z 50 0 IAtten 40 dB. [PNO. Best Wide | Avg Type: Log-Power 1 KEYSIGHT |Input RE Input Z: 50 @ IAtten: 40 dB PNO: Fast iAvg Type: Log-Power 1
(Corrections. Off ~ [Preamp Off Gato OFf AvalHold >100/100 m Corections: Off ~|Preamp: Off  Gate: Off AvglHold: 31/100
Froq Rof.Int(S)  [Sourco. Off IF Gain Low Trig: Froo Run Freq Re. Int (5) Source: Off IFGain:Low  |Trg: Free Run
w 'Sig Track Off P w g Track: Of P
1 Spectrum ' Ref Lul Offset 0.60 dB 1 Spectrum v Ref Lvl Offset 0.60 dB
ScalelDiv 10 4B Ref Level 23.60 dBm ScalelDiv 10 4B Ref Level 23.60 dBm
Log Log -
6.4 6.40
o a
\ |
Center 924.0000 MHz Video BW 300 kHz Span 1.144 MHz IStart 30 MHz Video BW 300 kHz top 5.000 GHz,
#Res BW 100 kHz Sweep 1.00 ms (1001 pts); #Res BW 100 kHz Sweep 476 ms (32001 pts)
- Jan 20, 2021 ‘ 00 ¥ Jan 20, 2021 wa| (] (00 [% ¥
Dl ? BoUE PN o C PR N S
Spactrum Anatyzer 3 |si v+
Swegt SA Swept SA |swept sa Swept SA
KEYSIGHT inout 77 ipuiZ 500 [#Alen 108 PNO Fast g Type Log Power
Gorroctions. Ol Preamp O Gato. OF AagHold. 571100
=] FroqRel il (5) [Sowce Of IFGan Low [T Freo Run
w SoTack Of |
15periam | Rof Lvi Offset 0.60 B ¢ X
|Scaieidiv 10 48 Rof Level 0.60 d8m
Log ¥
o &
1
Start 5.000 GHz Video BW 300 kHz Stop 10.000 GHz
[#Res BW 100 kiz Sweep 478 ms (32001 pts)
5 Marker Table: "
Mode | Trace | Scale x Function Function Wietth Function Value
iN 1 5,544 08 Gz 5387 dim)
3 N 1 6469 06 Grz 48,68 dam
3 N T 7391 56 GHz 5595 dam
[N T BTG 31 GHE
5
5
Jan 20, 2021
|9l ? TR
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o £ 0.60dB
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71. #F %R
#-7% (Mode) PlEAE & (MHz) # % % & (dBm) L4 & (dBm)
921 7.45

LoRa™ 923 7.89 8
924 7.87

72. #»FRE2ZEPRE

LoRa™

Spectrum Analyzer 1 Spectrum Analyzer 2 |+ Spectrum Analyzer 1 Spectrum Analyzer 2 [spect lyzer 3 pect lyzer 4
Swept SA Swept SA Occupled BW Swept SA |Sweptsa Swept SA
KEYSIGHT it R pUZ 500 |Allen 400D |PNO. BestWide AvoType Log-Pover  |ETENINE] 4 KEYSIGHT it R inpuiZ 500 JAflen 400B  PNO. BostWide [Avg Type: Log-Power
(Cortectons: O Preamp: O~ Gate: OFf AvoiHold:>100/100 m Corrections: OF  Preamp: OF  Gale: OFf AuglHold >100/100
[cs)} FreqRef.Int(S)  Source: Off IFGain:Low  Trig: Free Run ru) FreqRef Int(S)  Source: O IFGain Low [Trig: Free Run
o Sig Track Of PP o Sig Track Off

1 Spectrum | Ref Lvl Offset 0,60 dB 1 Specium Ref Lvl Offset 0.60 dB.
ScalelDiv 10 dB Ref Level 23.60 dBm ScalelDiv 10 4B Ref Level 23.60 dBm
Log Y

@ a

Center 921.0000 MHz Video BW 9.1 kHz Span 1.150 MHz Center 923.0000 MHz Video BW 9.1 kHz Span 1.162 MHz,
[#Res BW 3.0 kHz Sweep 122 ms (1001 pts)) #Res BW 3.0 kHz Sweep 123 ms (1001 pts)

2 wRS e SBR[ [0 2 W

‘Spectrum Analyzer 1 Spectrum Analyzer 2 ,|spectrum Anaiyzer 3 Spectrum Analyzer 4 + ‘
Occupied BW Swept SA Swept SA Swept SA
KEYSIGHT nout RF IpUiZ 500 |Aflen: 400D |PNO. BesiWide JAvg Type: Log-Power
(Cortections: Of [Preamp: OFf  Gate: Off AvgIHoId:>100/100
FreqRef. Int(S)  |Source: OF IF GainLow  Trg: Free Run
w Sig Track: Off
1 Spectrum M} Ref Lvl Offset 0.60 dB
Scale/Div 10 B Ref Level 23.60 dBm
Log

a

(Center 924.0000 MHz Video BW 9.1 kHz Span 1.144 MHz
[#Res BW 3.0 kHz Sweep 121 ms (1001 pts)|
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8. ThrBELER

RIEP 2 2021/01/20 BBR/RE 22°C/54%
e DC 3.3V .
PIRER R EERRT RERE LD BlFEA R Kuper Hsu
BFEHE A 8 (1): 20 cm
B+ Fife &P 1856 dBm = 71.779 mW
B XA E(G): 2.0 dBi = 1585 Numerical
MPE (S) = (P*G) / (4*n*1?) = 0.0226 mW/cm?
L Bk e S kg LoRa™ & HEREAE P d S 2 g b o g e
2. REARBEMPERE E0.616mW/em? » B A 53 B E 5 ¢ 0.0226mW/em?
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