#1 F+25F

@5

T'esting Laboratory
1724

|
H

50 BPAE B PR AR 4
I R

2

f

AL

EH %A LoRa & 3 31 s

R

KLAUTO

A 85 E32-915T20D

XILp
ERSR L

IR 2 5
Bl p 2P

2

poity
Arah S AR ¢

o l‘l

Ll
r“/

5
¥
B 2 BLO185 20 3 5L(1 )

|

I\ A [l‘, \:J

RKEHRPIFBLRT 7

AT AT R L ARES 491 5U
% 750 (02) 2609-9301~2, 2609-2133~5
@ 2 :(02) 2609-9303

TRAAPF PN

Y

2021 # 01 * 20 p
CIM2101262
EM-NC210043

2021 & 01 * 20 p~26 p

FEBPFRLRPG 27 % 2 55:CIM2101262

#FE 5L EM-NC210043



P &k

B2

FLEHFFS éar%ﬁ:s ............................................................................................................................. 8
I = R T cereceusscnusescssssssessssssssssssssssssssssssssassssssassssssessasssasaass et RRs s R RS R RS R RS Re AR RS0 7
L S OO 7
| B Ao = TSRO PP RRRRPRTRRTR 7
L3 BIZE ™ 72 20 B FR i 7
2 BB B BB errerereessesssssessssssesssessssssesssssasssesssssasssesssessasssesssessssssesssessasssesssessssssesssessasssesssessasssesssessaes 8
2.0 B RABETIE R IBIR B oo 8
2.3 B A EB I B B R B oo 9
2.4 RFE CONdUCted B B R BB oooeeieierieiiesieste et et et et ete st e ssestesteeteeseeseesaessessessessesseeseessessessensansans 9
3 RIBEE R 2 % BLILP creeseeereesesssessssssssssssssesssessssssess st ssssesssessssssesssesssssesssessessasssessssssesssasess 10
Bl ¥ Fr2 EIRIUE R s 10
3.2 BIERIBAEZ EHIE R e 10
3.3 JBIZERE B oot 11
3.4 Duty Cycle/AR AT B 3K Toririireiceeeeeeeseeee ettt 13
4 TIRMBIETIEZ E Plarrnniniesssssssssssssssssssssssssssssssssssssess 14
A1 G BB ettt ettt ettt ettt ettt enens 14
A2 B Bl T ettt ettt ettt ettt e ettt eea et ettt ereeneeene 14
4.3 B RIPE S B 20 D TR Mttt 15
44 B IRIFEZ IR 20 B FE T oottt ettt 15
A S R R A L T 3B 2 B B8 T oottt 15
5 B0 BT 2. B IPlueveeecreerererenessesesssessssenssesessssssssessssssssesessssssssesssssssssesensssssssssenessssssssessnsnsssnsassnenen 16
5.1 EE BT ettt ettt ettt ennan s 16
5.2 B Bl I ettt ettt ettt ettt et renene 17
5.3 B BIFE S B 2o L TR Ittt 18
S B B 2 B B e e e e e ——————— e e e e e —— 19
5.5 B A B 2 B B B ottt 19
6 5 SR B2 B TPl eerrrerrressenssesssessesssessssssesssnssasssessssssssssasssesssssasssesssssasssesesessasssessessasssesssessasssasese 20
0.1 FE BT ettt ettt ettt ettt nanen 20
0.2 B Bl T ettt ettt ettt ettt ettt et reeene 20
6.3 BB S B 20 L TR ettt 20
0.4 B IBIZ0 T FE TR oottt ettt ettt ettt tene s 20
6.5 B BEHE B2 B B B oottt 20
7 % & J:Hﬁi‘%‘iiiﬁd ................................................................................................................. 21
T 3E BT ettt ettt ettt ettt ennan s 21
T2 B Bl T2 ettt ettt ettt ettt ettt ereeene 21
7.3 ’E’_/?‘Jfﬁ)&/? «f"’ll't‘;?\‘/a ................................................................................................ 21
O N i 4SO 21
7.5 ‘lfztlaﬁ;]""ﬁ—,\&/?,]%% ................................................................................................ 21
8 MEF 2 RF B E S 512 B B cererererersserisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 22
8.1 ZE T R et 22
oI -l R RO RTRRRRRPRRRRN 22
8.3 BB EE S IBI 2o I TE R IRttt 22

FEBPFRLRPG 27 % 2 55:CIM2101262 #FE 5L EM-NC210043



8 B IBIZL B FE B oo oo e e e s e s e 22
8.5 M M2 RE @S B2 B P15 oo eeeeeeeseeeseeeseeeeesesseesesesesesseeeseseeeseeee 22

9 R B2 RF B B3 B2 B B ceoveersseeeesssssssnsnssssssssnsssssssssssssessssssssmsssssssssssmsssssssssssmssssssssen 23
913%%} ............................................................................................................................ 23

0. B B T i e et et — e e a e e et e e ateeeeteeeeaaeeanns 23
9.3 & Jﬂf)w? B 2 L T R TM et e e e et e e e e e eraee e 23
TR | i 3 =i A SRR 23
9.5 R FHE B2 RE B B35 5120 B B B oo eeseeeees e 23
10 75 3B B 2. B Bluereesesesssesssssssssssssssnssssssssssssssssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 24
TO.T FE  FE2E oo e e e e e e e e s e e e e e s e e et ee s ee e ee e 24
10,2 B B 2 oottt e it et e et e et e et e e eateeeaaeaan 24
TO.3 B B R 7 20 L TR IR ettt ettt ettt et e e eaaeas 24
| (O B < SRR 24

10.5 7 % g A 2 8 il %
T T3 J B B 2 B Foerreereerssssress s s s s s e e e e e e s e s 25

TL LGB BB oo e e e e s e s s e s er e 25
112 B B B 2 B BI85 oo 25

- 2 RIEE 2 RIEE S
s % PR 2 RIEE Y
s % RIER 2 A SR

FEBPFRLRPG 27 % 2 55:CIM2101262 #FE 5L EM-NC210043



#4FE25F

& o2
FRITH

e

2@ =1
S ¥

KO
¥ f:d-p,\-r;,r
Wi R
ESEE
R

350
oo p 8

[P 228

I (EHE I S

Efﬁg
2021#01% 20
2021#02% 05
EM-NC210043

3o E Rl R
ATAH AT R R

L

B RER 2

\—}[

b =2

& 4G 49150
(02) 2609-9301, (02) 2609-2133

TRAAR

Testing Laboratory

No. 8 Shielded Room, No.1 3m Semi Anechoic Chamber,

RF Test Room

TAF 1724 (9KHz ~ 260GHz)

s f gt g

2% FK l@lrj;}'*‘;r’ *+

LoRa# 4 if 3 #-

KLAUTO
E32-915T20D
2021#01% 20F

A

Pt s

Bl

¥

BB T 1 fed 5 (MHz) | #3E # B 5 (dBm)
IEEE802.15.4g (LoRa™) 921-924 4 18.56
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1.2

1.3

a) A& : LoRa & %3 2t HH.
b) R % KLAUTO
c) 2&3% : E32-915T20D

d &<k : DC33V
e) Blirnkh : DC33V(EirlldHETRAEREER)

A i

PR kA i LoRa & & A HEH. 0 & TEEES02.15. 4g (LoRa™ - Ultimate Long
Range Solutions)# i > 2F &4 5 22 921~ 9245MHz £ 4 B A7 $c> @ * AFiE & 4o
I o

A 4

# % (MHz) # % (MHz) #2 % (MHz) # 5 (MHz)

921 922 923 924

RIGE 5 2 P

RPIGERAR L 24 IR P W R M S B PR - R E ARG HR%
%%% FR PR ST B R 3,10 & 2 dp M He sk 2 R
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2.1.1. 1&’_;&'1%33

RE A Wiz a5 B 5 REp® | REEH
iRl R&S ESR3 101774 | 2020.02.01 1 &
TR U B R&S ENV432 | 101567 | 2020.04.20 1&
TORIFCE R EH#2|  Kyoritsu | KNW-407 | 8-855-9 | 2020.12.10 1&
R E R&S ESH3-72 | 100354 | 2021.01.04 1&
g S Yeida RG/58AU | CE-08 | 2020.09.19 1#
RERG iMax HTC-1 No.8 S/R | 2020.04.17 1#
iR g Audix e3 V6.120619c|  N.C.R. N.CR.
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2.3.1. 4F % # [ 30MHz~1000MHz £

B¢ * 1% B (No.l 3m Semi Anechoic Chamber)

*RE LA e A5 B 5L LI I L
s A Agilent N9010A-526 MY53400071 |2020.09. 16 1#
PR R&S ESCS30 100039 2020. 06. 05 1 #

ECI e S HP 8447D 2944A07178 | 2020. 04. 29 1 &
BRAEIR TESEQ CBL6112D 33821 2021.01. 15 2
e T 5 MIYAZAKI 5D2W RE-11 2020. 01. 30 1&
WRRT iMax HTC-1 No.1 3m A/C |2020. 04. 17 1#
PR AR Audix e3 V6.120619c¢ N.C.R. N.C.R.

2.3.2. 4 F % Bl 1IGHz 2 + & Pl * & B (Fully Anechoic Chamber)

E LA EEE, FE3 3 A ETEY
HE A T R Agilent N9010A-526 | MY53400071 |2020.09. 16 1#

E R T HP 8447D 2944A07178 | 2020. 04. 29 1#
ELR R HP 8449B 3008A01284 | 2020. 05. 26 1&
7NSL10-2441.5/ .
BB

Nk ik B K&L E130.5-0/0 1 2020. 07. 24 1#

B AR Microwave H3G018G1 484796 2020. 08. 20 1#
BN X 4R EMCO 3115 9609-4927 | 2020. 06. 23 1&
W X A COM-POWER AH-840 101092 2020. 05. 08 1#
e dhd & HUBER+SUHNER | SUCOFLEX 106 RE-14 2020. 01. 30 1#
BIRR iMax HTC-1 No.1 3m A/C |2020. 04. 17 1&
g Audix e3 V6.120619c¢ N.C.R. N.C.R.

233, kR B® T
BRPMES R | RBOA/R Y B | KA E | AT ARLUAE B
30% 1000MHz s A L E Peak | 120kHz 1MHz
7 QU St Peak 1MHz 1MHz
1GHz ™ i - t 52
g AR U Average| 1MHz 30Hz
2.4 RF Conducted £ 7]k %
= e o3 —‘*ﬁ A 5L B B P |l
L AR LS Keysight N9020B-544 MY57120357 | 2021.01.06 1 #
Shenzhen
BRR Datronn KT-905 RF 2020.04.17 1 #
Electronics
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3.3.3. RF Conducted z_ jp|zEfe &

ThEE <« TREEF

e #2 s #l

e Rk AR A T IR

% iBl$ : LoRa & i 3 HH

3.4 Duty Cycle/4L 34 %%k Z_
XDuty Cycle Correction Factor

T TX,, (ms) TX onrope(mS) Duty Cycle Corrczzt];(;n Factor (DCCF)

IEEE802.15.4¢
(LoRam™) 35 100 9.12

Duty Cycle Correction Factor (DCCF)= 2010g(TXon/TX ontoff) °
“TX on+off . Means the period of the pulse train or 100ms if the pulse train length is greater than

100ms
B3l TXon (MS) Tont Tore(ms)
IEEESO |~
2.15.4¢g ||
(LoRa N/A
TM)
CE e — e h
LIR30 3% 2
st TX on (ms) 1/ TX on (kHz) VBW(>1/ TX,,) (Hz)
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4 THRGEFF2 Ep

4.1 §r %

fﬁ%iﬁﬁ FOOHE B BTRGE2 33 2 R 0 H T A TR M AR
HiBEw 7 hmt *fﬁ‘-,‘ ;’1 150 kHz~30 7 3 #(MHz)2 8447 7 R (e hzg+ = -
TRMEER B)R EA E T A A2 U E o BIERFRSEE S50 HT Fl(uH)

250 (Q)2 7k fs‘?{l‘i:}mﬁ Z_4e & (Line Impedance Stabilization Network ; LISN)
L e MR E S o

ey 4] @ (dB 1 V)
MHz #3% & (Quasi-peak) I 3518 (Average)
0.15~0.5 66~56(31) 56~46(31)
05~5 56 46
5~30 60 50

ST L SRR

42 £PB2 2

421, #-Z PP iR @ 331 BT K AR ET P 4 80 2~ db s ke b o
A E T ORI R 1I0V/60HZ 2 iRt 5 B Pl gy
2 RIRRPEERT Y - o TR RA -

422, RIRFEFAEIRER L AT RBIES  FHEHFIEAEF > - BETILIR
(50Q/50uH) » 12 % & & FRIK & - BEFFRAIEREDT IR o (A RIZ T
PSR R Ul T 4R - 50Q 2 MR

423, TIRIEFHERERE X PP OB iTE e B S 0.8 —} DR BB T RRER
BRI F e kw Tl R T AT eI R R G T AR 04
e

424, A SRR TEFTERT é_*fﬁf{%fﬁ 0.15MHz % 30MHz R % #f 5 BLiE {7
B ERRIZ B8 R Ra? M (Neutral) 22 L St (Line) 4 %] F & g 4 12
2R e

425 &7 GEFFETRERIFF - PIEERITS 24 TR T 9kHz

426, HXPIFEE LG ERABEFRPIIETEESY B £ 1 BE FE2
TrofE ek BT B2 BR 0 ATERIRE S TR A - o
(3 4 % B Gl BRlR A 0 0 & THOEHRE B U E > Bl s pl4
TG EERE S FAUHIE > @ FRE T TOEREFRIR )

427, Fp B2 3y o o304
-3¢ % % 1 (Emission Level)= % #(AMN Factor & Cable Loss &Pulse Att.)+
# e s E(Reading)

# 4% 18 (Margin)="+] & (Limits)—% % & (Emission Level) e

He Sl TRIEFESRRERIEA BT HFA
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4.3 BRIPFX P2 1 0K

FRP o PR RTRAERBSERE > RXPPEAFHE Bl FER > B
T U7 DIPIREG o

4.4 ERIEFEZLRPIFIZ IR

RIZE7E P A5 R * R TR
9kHz-150kHz +3.7dB

BT IR RE

150kHz~30MHz +3.4dB
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5

% 45 &2 & P

5.1 i RE

By F P B HEREE 41015 &(D2 & R EIGEF ER 2 ZE 100

kHz P o3 4972 4 cnsif ot FAp Rt @ % A R Y ¢ 253 17 7 52 100

kHz p s s 5 0 B R E A [40T

(D) ﬁ;l»h;% FrL 4 K SR B?ﬁfiii,{ﬁ%% Wit 2 %J
BRI 20dB 0 ViR * SR B E g 2 SV E

LL ]"/)‘("'/\3575:)}”‘}1;?-51» iﬁ]_&,«]-i?gr]— }@:f4b367 J'E_‘LO

’\/FJZE_L_'% v 30

gy M SR B PR 2 35 B2 R
IIIF ]4‘143' T ’H‘ E_,ﬁ,é A l‘* ]é?'f%\h'—l—;ljxﬁ;l%ll\7ﬂ;?_| 0I4 Tﬁﬁg‘;*j‘
FAT AR N R E M BT HRARLE L LT 36,85 T

# 5 (MHz)

47 % (MHz)

# 5 (MHz)

0.090~0.110

240.00~285.00

3332.0~3339.0

0.490~0.510

322.00~335.40

3345.8~3358.0

2.172~2.198

399.90~410.00

3500.0~4400.0

3.013~3.033

485.00~510.00

4500.0~5250.0

4.115~4.198

608.00~614.00

5350.0~5460.0

5.670~5.690

703.00~748.00

7250.0~7750.0

6.200~6.300

758.00~803.00

8025.0~8500.0

8.230~8.400

825.00~915.00

9000.0~9200.0

12.265~12.600

935.00~1240.0

9300.0~9500.0

13.340~13.430

1300.0~1427.0

10600~12700

14.965~15.020

1435.0~1626.5

13250~13400

16.700~16.755

1660.0~1785.0

14470~14500

19.965~20.020

1805.0~1880.0

15350~16200

25.500~25.700

1885.0~1900.0

17700~21400

37.475~38.275

1905.0~1985.0

22010~23120

73.500~75.400

2010.0~2025.0

23600~24000

108.00~138.00

2110.0~2170.0

31200~31800

149.90~150.05

2200.0~2300.0

36430~36500

156.70~156.90

2310.0~2390.0

386004

162.01~167.17

2483.5~2900.0

167.72~173.20

3260.0~3267.0
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%17 F 25 F

%%Mﬂ*%ﬁﬁﬁﬁW%%z36f%i-

M r 3

FEREL AR G ﬁ*’f?%ﬁﬁﬁlw‘i“T%&mﬂ

AR S P P S S T P
S

e RISE B e L
MHz m dB £ V/m ©Vim
0.009<£<0.490 300 67.6-20 log f(kHz) | 2400/f (kHz)
0.490 < £ < 1.705 30 87.6-20 log f(kHz) | 24000/f (kHz)
1.705 <£< 30 30 29.5 30
30<f<80 3 40.0 100
88 <f<216 3 43.5 150
0216 < £<960 3 46.0 200
960 < f 3 54.0 500

52 &R

5.2.1.
5.2.2.

5.2.3.

5.24.

5.2.5.

5.2.6.
5.2.7.

BT EF R ERIPFXRF AT AR 2H HEKEI32HT -

I  2 F TR 5 120kHz > e X U % B ET TR M s
2Rl %ﬁ%%@ﬂ%ﬁﬁﬁﬁiw%ﬁo

RBIPEE RERERE G 80 A (£ R & K IGHz) & 150 2 4 (£
ww$$%1mmawﬁ%%,; 360 R enig b A A KRS
BT IR BE B RS F o

Bl % SUESHF 3 2 ¢ 0 TR S RS SR 120 g
S8 E(RPHES MY IGHZ) A X R AgEE 1o @30 F,&(_%/H g o

IGHz) # & 3 B & ?4 XBlA 2Bk B oo

RIS FEFN 0 £R 523 % 524243 NEEFIRIFE - g
LA R R 3 S A
BEARARTHRCBAELI R BRAF A B R ERREFER -
R MY 1IGHz: F % R 235 » 27 eT

H-58 2 % @ (Emission Level)=$Jx #:# & (Read Level)+{& i F]+ o

R OB S
% 4 F]#c(Antenna Factor)+ 3 %[ 4f % (Cable Loss)-*x =~ % 3 & (Preamp
Gain)+ihid BIF 4 (£ 2 7)

e MM BILHIE 0 & TR B2

#’F%]a. BIT AR 10 B2F > Hie AF A2 2 Tl S &2 &
/?J
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528, ERHMEF B> IGHz: Hop B2 3H8 > 2784
X555 % % & (Emission Level)=4&Jc ¥ 3 & (Read Level)+ ¥ & F]+ o

CAS TR
% 4 F]#c(Antenna Factor)+ % #4f % (Cable Loss)-*z ~ % 3 & (Preamp Gain)+
Tk BIEA -

FRE2ZFE ] TEEZ WE > &3 L HTOEREFFE -
[ 13-3s % % & (Average Emission Level)=
i @ H-9p %2 % 8 (Peck Emission Level)+DCCEF -

Duty Cycle Correction Factor (DCCF)= 20log(TXon/TX ontoff) °

“TX on+off’ means the period of the pulse train or 100ms if the pulse train length
is greater than 100ms

R RRID AR E 10 B3 B e AP AL L 2 T ] AR
/?1 o

=

53 ZRIFRBIF2 1 IE kR

I?J«Jf" 4.2&" '@ﬁ-i’i Jﬁl l—/f% B 0 R PIPEFHBE BcH TR B
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54 B B2 AT E

RIRE S 5 R * TR
30MHz-200MHz, 3m, Horizontal +3.8dB

200MHz-1000MHz, 3m, Horizontal +4.1dB

No.1 3m Semi 30MHz-200MHz, 3m, Vertical +4.5dB

b Anechoic Chamber 200MHz-1000MHz, 3m, Vertical +4.5dB
1GHz-6GHz, 3m +4.7dB

6GHz-18GHz, 3m +4.1dB

30MHz-200MHz, 3m, Horizontal +3.9dB

No.3 3m Semi 200MHz-1000MHz, 3m, Horizontal +4.2dB

L] Anechoic Chamber 30MHz-200MHz, 3m, Vertical +4.3dB
200MHz-1000MHz, 3m, Vertical +4.5dB

30MHz-200MHz, 3m, Horizontal +4.1dB

200MHz-1000MHz, 3m, Horizontal +4.5dB

No.4 3m Semi 30MHz-200MHz, 3m, Vertical +4.4dB

L] Anechoic Chamber 200MHz-1000MHz, 3m, Vertical +4.8dB
1GHz-6GHz, 3m +5.0dB

6GHz-18GHz, 3m +4.7dB

30MHz-200MHz, 3m, Horizontal +4.2dB

200MHz-1000MHz, 3m, Horizontal +4.3dB

No.5 3m Semi 30MHz-200MHz, 3m, Vertical +4.3dB

L] Anechoic Chamber 200MHz-1000MHz, 3m, Vertical +4.7dB
1GHz-6GHz, 3m +4.8dB

6GHz-18GHz, 3m +4.5dB

30MHz~1000MHz +4.6dB

Fully Anechoic 1GHz~18GHz +5.4dB

L] Chamber 18GHz~40GHz +3.52dB
40GHz~260GHz +3.56dB
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