Project No.:  SHT1910034901EW

Radio Specification:

LORA

APPENDIX REPORT

Project No. SHT1910034901EW Radio Specification LORA

Test sample No. YPHT19100349002 Model No. WAO020100

Start test date 2021-01-14 Finish date 2021-01-14

Temperature 21.7°C Humidity 26%

Test Engineer Hailey Chen Auditor X ;&Ootdy Zﬁl_u

Aggigiix Test item Result
A Peak Output Power PASS
B 20 dB Bandwidth PASS
C 99% Occupied Bandwidth PASS
D Carrier Frequencies Separation PASS
E Hopping Channel Number PASS
F Dwell Time PASS
G Duty Cycle Correction Factor (DCCF) PASS
H Band edge and Spurious Emissions(coducted) PASS
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Project No.:  SHT1910034901EW Radio Specification: LORA

Appendix A: Peak Output Power

Modulation type Channel Output power (dBm) A;g;sgf(gg:ﬁ)m Limit (dBm) Result
CH-L 4.58 4.52
LORA CH-M 5.14 5.06 <30.00 Pass
CH-H 4.83 4.77
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Project No.:  SHT1910034901EW

Radio Specification: LORA

Modulation Type:

LORA

Ref Level 20.00 i Of
Att 5

T Frequency ¢

Spectrum

5 SWT

RBW L MHz
VBW 3 MHz

To0d
4,21 ps (~31 ms)

fset
Mode Auto FFT

CH-L

CF 0072.3 MHz

T0KHz/

1001 Dts. ‘T-}Eanﬁ,ﬂ MHz

Date:13JAN 2021 15204

Ref Level 20,00 dsm
At g

REW L MHz
VBW 3 MHz

Offset. 1008

T 421ps(~3Lms)

Mode futo FFT

CH-M

CF 008.5 MHz

1001 pis U‘nkii,’ GEanS.O MHz

Date:13.JAN 2021 15414

a2

Ref Level 20,00 dsm

30 5

1008 = RBW 1 Mz
VBW 3 MHz

Offset

SWT 42145 (~31ms)

Mode futo FFT

CH-H

50 B

80 i

CF 914.9 MHz

1001 pis U‘nkii,’ GEanS.O MHz

Date: 13.JAN 2021 16:04:18
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Project No.:  SHT1910034901EW Radio Specification: LORA

Appendix B : 20 dB Bandwidth

Modulation type Channel 20 dB Bandwidth (kHz) Limit (kHz) Result
CH-L 142.20

LORA CH-M 141.90 500 Pass
CH-H 142.20

Shenzhen Huatongwei International Inspection Co., Ltd. Appendix report page: 4 of 17




Project No.:  SHT1910034901EW Radio Specification: LORA

Modulation Type: LORA

Spectrum
Ref Level 2000 déim
Art 30 &5

Offset 10040 = RBW 3 kiiz
SWI 14 ms(~8.3ms) e VBW 10 kiz  Mode Auto FFT

-30 B

CH-L S =

-50 des

40 s

CF 902.3 MHz 1001 pts 30.0 kHz/ Span 300.0 kiHz

2 Marker Table
Type | Ref | Tre | H-value Y-V,
M 1 902.2301 MHz -16.41 dBm
M2 1 902.3549 MHz 3.97 dBm
D3 M1 142.2 kHz 0.38 d|

-Value | Function 1 Function Result |

Date:13.7AN 2021 153046

1.00dE = RBW 3 kriz

RefLevel 20,00 d5m  Offset
Al i 058V 14 ms[~63ms) & VBW 10 kHz _Mode Auto FFT

RUES

-30 dem

CH-M -

750 s

40 e

-0 s

CF 908.5 MHz 1001 pts 30,0 kHz/ Span 300.0 kHz

2 Marker Table
Type | Ref | Trc | X-Value V-Vahie
Mi 1 908.4307 MHz -16.29 dBm
Mz 1 908.5552 MHz 3.87 dBm
03 M1 141.9 kHz 2 dB

Function Result |

1
5

Date: 13.JAN 2021 1554:30

1.00dE = RBW 3 kriz

RefLevel 20,00 d5m  Offset
Al 3 HT L4 ms(~83ms) & UBW 10 kHz _Mode &uto FFT

-30 dem - -

CH-H —

40 die
10 di
CFoTa9 Mz 001 pts 30.0kiz/ Span 300.0 kiiz
2 Marker Table
Type | Ref | Tre | H-value | V-Value | Function I Function Result |
Mt 1 914.8304 MHz -16.38 dBm
Mz 1 914.9552 MHz 3.70 dBm
03 M1 142.2 kHz -0.29 dB
—
Wennnann V8

Date: 13.JAN 2021 1616:18
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Project No.:  SHT1910034901EW Radio Specification: LORA

Appendix C: 99% Occupied Bandwidth

Modulation type Channel S Occu(i)/il?_'dZ)B ST Limit (MHz) Result
CH-L 0.13
LORA CH-M 0.13 - Pass
CH-H 0.13
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Project No.:  SHT1910034901EW

Radio Specification:

LORA

Modulation Type:

LORA

Spectrum

dain
30 &5

MultiView
Ref Level 20,00
t

Offset
SWT

10040 = RBW 3 kiiz

1.4 ms(~8.3ms) & VBW 10 kiz  Mode Auto FFT

N1

14 ms[~63ms) & VBW 10 kHz _Mode Auto FFT

ML[1] 117 dém|
a0 5440 MHz|
©
A
-10 dbe r
1
20 e -
/.
/ .
Ers
" ‘k\f\
CH-L p—— .l
— .
=50 e .
40 dBe
70 déa
CF 902.3 MHz 1001 pts 30.0 kHz/ Span 300.0 kiHz
2 Marker Table
Type | Ref | Trc | H-Value | Y-Value | Function 1 Function Result |
ML 1 902.35544 MHz 7 dBm
Tl 1 902.236464 MHz 6 dBm Occ Bw 128.271728272 kHz
T2 1 002.364735 MHz -4.04 cBm
—
W e
Date: 137808 2021 15391
Multiview | spectrum 1
RefLevel 20,00 d5m  Offset 1.00dB » RBW 3Ikrz
- At ) d5 W 14 ms[~83ms) & VBW 10 kHz _Mode Auto FFT Count 300/300
Wil 5,95 dem
108555140 M1
10
Jrn A
10 ces / { 4
/ \
20 \
e
40 die
-0 dhe
CF 908.5 MHz 1001 pts 30.0 kHz/ Span 300.0 kHz
2 Marker Table
Type | Ref | Tre | X-Valug | Y-Vahie | Function | Function Result |
Wi 1 908.55514 HHz 3.95 dBm
Tl 908, 436464 MHz -4.26 dBm Occ Bw 128.871128871 kHz
T2 1 O 5335 MHz -5.63 dBm
—_—
[T
Date: 13588 2021 160347
Multiview | spectrum 1
RefLevel 20,00 d5m  Offset 1.00dB » RBW 3Ikrz
- At 30 d5 SV

3,69 dBm|

Date: 13.JAN 2021 1625:16

Mi[1]
)14,955440 My
»
10 dbe 7
/ \
/ N
20
-30 dBa = -
CH-H - =
. — T -\
=L
40 die
10 di
CFoTa9 Mz 001 pts 30.0kiz/ Span 300.0 kiiz
2 Marker Table
Type | Ref | Tre | H-value | V-Value | Function I Function Result |
[ 1 91495544 MHz 3.69 dBm
T 1 914 836763 MHz 4,06 cBm Oce B 127.672327672 kHz
T2 1 014.964436 MKz -5.37 cBm
—
[ R
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Project No.:  SHT1910034901EW Radio Specification: LORA

Appendix D: Carrier Frequencies Separation

Modulation type Channel Cg;gzrr;irgglﬁﬁgs Limit (kHz) * Result
LORA CH-L 0.2 2142.20 Pass
LORA CH-M 0.2 2142.20 Pass
LORA CH-H 0.2 2142.20 Pass
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Project No.:  SHT1910034901EW

Radio Specification: LORA

GFSK

1008 = RBW 30 kHz
40 ps [~ 3 ms) & VBW 100 kHz __Mode futo FFT

M1[1] 1,89 dEm)|

902,244060 MHz)
M2[1] 1,71 dgim)
902446530 M)

10 em I £ \

-20 cBon -

-30 deem

-40 deem

50 e

20 dim

CF 902.3 Mz ~ 1001 pre B0.0 kHz/ ~ Span #00.0 kHz

2 Marker Table
Type | Ref | Trc | X-Value | V-Vale | Function I Function R |
M 1 902.24406 MHz 4.89 dBm
M2 1 902.44653 MHz 4.71 dBm
D3 ML 1 202.37 kHz -0.18 dB

Date:13.7AN 2021 1752405

m/4DQPSK

Spectrum

Offset
SWT

100 d5 = RBW 30 kiz
40 s (~2.3 ms) & VBW 100 kHz__Mode Suto FFT

Mi[1] 164 dem)

908242730 Mz
o m2[1) 439 dBim)
- 7 — £ e 00445070 M1
o - 7 ) 7 7
\ /
-10 dBan -
20 e
<30 cBer
-40 B
50 com
o0 i
70 e
CF 008.5 MHz 3 1001 pts 80.0 kHz/ 3 Span 800.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value I ¥-Vahie I Function 1 Function Result |
Mi 1 908.24273 MHz 4,64 dBm
Mz 1 908.44507 MHz 4,39 dBm
D3 ML 1 202.45 kHz -0.25 dB
—
B e

Date: 13.JAN 2021 172343

8DPSK

1008 = RBW 30 kHz
5 (83 ms) & VBW 100 kHz _Mode futo FFT

Mi[1] 1,38 dBm|

914,645850 MHy
10 M2[1] 1,46 dBmj
914,847940 Mz}
-10 ceer
20 deer L
W |
Y \
30 cb \
|
40t -‘
1 — —
50 e o -
40 die -
70 o
CF 914.9 Mz ~ 1001 pre B0.0 kHz/ ~ Span #00.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function I Function R |
M 1 914.64585 MHz 4.38 dBm
M2 1 914.84794 MHz 4.46 dBm
D3 M1 202,19 kHz 0.08 dB
—
L JL | [ SRCCIEE B

Date:13.7AN 2021 17:39:01
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Project No.:  SHT1910034901EW

Radio Specification:

LORA

Appendix E: Hopping Channel Number

Modulation type Channel number

Result

LORA 64

Pass

SWI_103

ms

fset 1.00 8 = RBW 100 kHz
L0 VBW 300 kHz __Mode futo Sweel

LORA o

9070 MH7
—

1001 pts

028.0 MHZ

ZEWE

Date:13.JAN 2021 1652413
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Project No.:  SHT1910034901EW

Radio Specification:

LORA

Appendix F: Dwell Time

Total
Hops[hop*ch]

Burst Width
[ms]

Modulation

Packet
type

Dwell time
(Second)

Limit

(Second) Result

LORA CH-M 288.00 1

0.29

<0.40 Pass

Modulation Type: LORA

Multiview | Spectrum

Ref Level 20,00 dim REW 1 1riz
Al 3005 = SWT Ls = VBW 3MHz

SGL

CH-M

Burst width

i

CF 008.5 MHz

Date: 14.JAN 2021 092315

Multiview | Spectrum

RBW L MHz

Ref Level 20,00 dim
30 d5 = SWT 205  VBW 3 MHz

Att
TR

SGL

CH-M

Burst number

CF 008.5 MHz

1001 pls

Date: 14.JAN 2021 092044
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Project No.:  SHT1910034901EW

Radio Specification: LORA

Appendix G: Duty Cycle Correction Factor (DCCF)

DCCEF Calculate Formula

DCCF=20 * Log(duty cycle) = 20 * Log(Ton time / Tperiod)
. Test .
Modulation Frequency Ton tme for single Tperioa [MS] Burst Quantity DCCF [dB]
type (MH2) burst [ms]
LORA 908.5 1.00 100 1 -40.00
LORA
MultiView Spactrum ] MultiView Spactrum ]
i SRS e - o«

lﬂ.ﬂms:

CF 508.5 Mz
s
(LI 4o

1001 pts

Date:13.JAN 2021 170937

CF 008.5 MHz
e

Date:14.JAN 2021 09:18:43

Tontime fOr single burst

Burst Quantity
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Project No.:  SHT1910034901EW

Radio Specification: LORA

Appendix H: Band edge and Spurious Emissions (conducted)

Test Item: Band edge

Modulation type: LORA

Spectrum

RefLevel 20,00 d5m  Offset
1 30d5_SWI

10048 = RBW 100 kHz

4188 s (~7 1 ms) @ VBW 300 kHz _Mode Auto FFT

10 dBen

-20 dem

-30 de

CH-L

No hopping mode

60 g ———

20 dim

CF 902.0 MHz

1001 pts 600.0 kHz/ Span 6.0 MHz

2 Marker Table

| Y-Vale | Function 1 Function Result |

Type | Ref | Trc |
ML

M2 1

X-Value
902.2637 MHz

5.31 dBm
902.0 MHz -45.45 dBm
—_

Date:13.JAN 2021 16:4048

Ref Level 20.00 dim  Offset
0 d5  SWT_ 41.88 us (~7.1ms

10048 = RBW 100 Kz
VBW 300 Lz

Mode Auto FFT

10 die

-20 dBon

-30 dBen

CH-L

-4 dem

Hopping mode

50 s

70 dBe

CF 902.0 MHz

Span 6.0MHz

1001 pt: 600.0 kHz/

2 Marker Table

X-Value | Value |

Type | Ref | Tre |
Mi

M2 1

-
5.04 dBm
7.92 dB

903.8701 MHz
902.0 MHz -47.92 dBm

Date: 13.JAN 2021 17:48:44

Ref Level
A

00dsm  Offset
svi

10048 = RBW 100 kHz
T 104 ms & VBW 300 kHz

Mode Sty Swee;

CH-H

No hopping mode

nvmnlrnasid]

R PV Y AP SRR SR ST SRR PR
70 doe
CF 976.0 Mz 1001 pis 3.0 Mt/ pan 30.0 MHz
2 Marker Table
Type | Ref | Tre | KA-Walue | Y-Vabe | Function Il Function Result |
ML 1 914.843 MH:z 4.82 dBm
M2 1 928.0 MHz -62.91 dBm
—
W e

Date:13.JAN 2021 16:2:44
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Project No.:  SHT1910034901EW Radio Specification: LORA

RefLevel 2000 dém  Offset 10048 & RBW 100 kHz
30 5 SWI 104 ms o VBW 300 kHz _Mode Auto Swesp
Mifi]
0 M2[1 S|
it 928.0000 Mz
vy
pm—
T
10 dhor—
|
20—t
CH-H "~
o]
Hopping mode ‘
50
L
<60 dbe o
LS® TN SRS P PR e AT R A I PUYST AR ST
70 dim
CF 928.0 MHz 1001 pis 3.0Miz/ Span 30.0 MHZ
2 Marker Table
Type | Ref | Trc | A-Walue Function Il Function Result
Mi 1 913.644 MHz 4.78 dBm
M2 1 928.0 MHz -62.72 dBm
—_—
o wo
Date:13.7AN 2021 1744544
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Project No.:  SHT1910034901EW

Radio Specification:

LORA

Test Item: Spurious Emission

Modulation type:

LORA

Spectrum

Multiview

Ref Level 20.00 dim  Offset
ALt 05 SWI_d4i84ys

10048 = RBW 100 kHz
(~6.5 ms) & VBW 300 kHz _Mode Auto FFT

5.30 d&m}
902.30000 Mz}

MI[1

CH-L

Reference level

CF 0072.3 MHz

LW/

1001 pts

an 10.0 MHz

Date:13.7AN 2021 1653526

Multiview | Spectrum

Ref Level 20.00 dim  Offset
30 5 SV

HT 301 ms

10048 = RBW 100 kz

VBW 200 kHz _ Mode Auto Swesp

60,71 dBim
171.4160 M

MI[1

CH-L

30MHz~1000MHz

-70 B ‘

30.0 MHz

30001 pls 97,0 MHz/

1.0 GHz

Date: 13.JAN 2021 163623

Multiview

Ref Level 20,00 dim

30 d5

SWT

Spectrum
Offset 10048 = RBW 100 kHz
il

250 ms & VBW 300 kHz _Mode Auto Sweep

CH-L

1GHz~26GHz

1.0 GHz

&01 pis .5 GHz,

26.0 GHz

Date:13.7AN 2021 16536:04
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Project No.:  SHT1910034901EW

Radio Specification:

LORA

Ref Level 20.00 dim  Offset

Att 30 d5  SWI 4184 s (~6.3ms

10048 = RBW 100 kz

VBW 200 kHz _Mode Auro FFT

-10 dee

-20 cBon

CH-M

-30 deen

Reference level

-4 dem

50 cBen

CF 008.5 MHz

1001 pis 1.0 ME{ inn 10.0 MHz

Date: 13.JAN 2021 1629:12

RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 kHiz
ALt 0 s SWI_30.1 ms & VBW 300 kHz

Mode &g Sweep

-10 dBen

-20 de

CH-M o
30MHz~1000MHz

-4 cBon

-50 cB

1.0 GHz

30001 pts S0 Mz,

Date:13.JAN 2021 1653356

B Offset 1.00 4B = RBW 100 ktiz
5 SWI 250 ms & VBW 300 kHz _Mode Auto Sweep

MI[1] - )
25949590 G

-10 dee

-20 cBon

CH-M

-30 deen

1GHz~26GHz

-4 dem

50 cBen

1.0 GHz

26.0 GHz

30001 pls 2.5 GHz/

Date: 13.JAN 2021 1633:16
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Project No.:  SHT1910034901EW Radio Specification:

LORA

10048 = RBW 100 kz

Ref Level 20.00 dim  Offset
0 &5 VBW 200 Lz

Att 30 d5  SWI 4184 s (~6.3ms

Maode Suto FFT

-10 dee

-20 cBon

CH-H

-30 deen

Reference level

-4 dem

50 cBen

WA =i

CF 014.9 MHz 1001 pis

1.0 ME{

Enn 10.0 MHz

Date: 13.JAN 2021 1643550

RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 kHiz
ALt 0 s SWI_30.1 ms & VBW 300 kHz

B}

Mi[1] im
9727600 M|

-10 dBen

-20 de

CH-H

-30 dee

30MHz~1000MHz

-4 cBon

-50 cB

30.0 MHZ &Dl pis

|

N,

1.0 GHz

Date:13.JAN 2021 164451

Spectrum

B Offset 1.00 4B = RBW 100 ktiz
5 __SWI 250 ms « VBW 300 kHz _Mode &

iwto Sween

-10 dee

-20 cBon

CH-H

-30 deen

1GHz~26GHz

-4 dem

50 cBen

1.0 GHz 30001 pls

2.5GHz/

26.0 GHz

Date: 13.JAN 2021 164525
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