
 

 

 
 

ETS
ETS

Room 70

1/F, Bui

RA
SI EN 
SI EN 

Sh

01, Buildin
Comm

Shen

ilding E, Fe
Bao’

Tel.: +86

Tra

Mode

Famil

Rep

DIO T
300 2
300 2

P

enzhen Ai

ng B, Huafe
munity, Ba

P

nzhen NTE

enda Scien
an District
6-755-6115

Website

Product: L

de Mark:

el Name: R

y Model: N

port No.: S

 
 
 
 
 
 
 
 
 
 
 

TEST
220-1 V
220-2 V

 

 

Prepared

-Thinker T

eng Indust
aoan Distric

 

Prepared

EK Testing 

nce Park, S
t, Shenzhe
5 6588  F
e:http://ww

LoRa Mod

Ra-01H 

N/A 

S20031100

T REP
V3.1.1
V3.2.1

d for 

Technology

rial Park, H
ct, Shenzh

d by 

Technolog

Sanwei Co
n 518126 

Fax.: +86-7
ww.ntek.org

ule 

 
, 

0206001

PORT
1 (201
1 (201

y Co., Ltd 

Hangkong 
en, China 

gy Co., Ltd

ommunity,X
P.R. China

755-6115 6
g.cn 

T 
17-02)
18-06)

Road, San

. 

Xixiang Str
a 
599 

 

) 
) 

 

nwei 

reet 



 
  

Applican

Address 

Manufac

Address 

Product

Product 

Tradema

Model an

Family M

Rating(s

Standar

This dev
the equip
requirem

This repo

this docu

the revis

Date of T

Date (s) 

Date of I

Test Res

 

 

 

nt’s name .

.................

cturer's Na

.................

t descriptio

name ........

ark  ............

nd/or type r

Model .........

) ................

rds .............

vice describ
pment unde

ments.And it

ort shall not

ument may 

sion of the d

Test ...........

of performa

ssue ..........

sult ..............

Te

 
 

Te

 

 

Au

 

TE

................ 

................ 

ame .......... 

................ 

on  

................. 

................ 

reference  

................ 

................ 

................ 

ed above h
er test (EUT
t is applicab

t be reprodu

be altered o

document. 

..................

ance of tests

..................

..................

esting Engin

echnical Ma

uthorized S

 P

EST RES

: Shenzhe

: Room 70
Road, Sa

: Shenzhe

: Room 70
Road, Sa
 

: LoRa Mod

: 

: Ra-01H 

: N/A 

: DC 3.3V 

: ETSI EN 

ETSI EN 

as been tes
T) is in comp
ble only to th

uced excep

or revised b

............... :

s ............. :

............... :

............... :

 

neer :

anager :

ignatory :

Page 2 of 51

ULT CER
 

en Ai-Think
01, Buildin
anwei Com
en Ai-Think
01, Buildin
anwei Com

dule 

 
, 

form Uart

300 220-1 

300 220-2 

sted by She
pliance with
he tested sa

pt in full, with

by Shenzhen

 

11 Mar. 20

26 Apr. 20

Pass 

 

 

          R

RTIFICAT

ker Techno
g B, Huafe

mmunity, B
ker Techno
g B, Huafe

mmunity, B

V3.1.1 (201

V3.2.1 (201

enzhen NTE
h the article 
ample ident

hout the wri

n NTEK, pe

020 ~26 Apr

020 

(Jerry X

(Jason C

 

(Sam Ch

Report No.: S

TION 

ology Co., 
eng Industr
Baoan Distr
ology Co., 
eng Industr
Baoan Distr

17-02) 

18-06) 

EK, and the 
3.2 of Direc

tified in the 

itten approv

ersonnel onl

r. 2020 

Xie) 

hen) 

hen) 

S200311002

Ltd 
rial Park, H
rict, Shenz
Ltd 
rial Park, H
rict, Shenz

 test results
ctive 2014/5
report.  

val of Shenz

ly, and shal

06001 

N2017.05.05.0505

Hangkong 
zhen, China

Hangkong 
zhen, China

s show that 
53/EU 

zhen NTEK

l be noted in

 

5.V.1.0 

a

a

K, 

n 



 
  

 

1 . SUM

1.1 T

1.2 M

2 . GEN

2.1 G

2.2 D

2.3 D

2.4 T

2.5 E

3 . OPE

3.1 L

3.2 T

3.3 C

4 . EFF

4.1LI

4.2 T

4.3 D

4.4 T

4.5 T

5 . MAX

5.1 A

5.2 L

5.3 T

5.4 T

5.5 T

6. DUTY

6.1 A

6.2 L

6.3 T

6.4 T

6.5 T

7.1 A

MMARY OF

TEST FACIL

MEASUREM

NERAL INF

GENERAL D

DESCRIPTI

DESCRIPTI

TEST COND

EQUIPMEN

ERATING F

LIMITS OF O

TEST PROC

CONFORMA

ECTIVE R

IMITS OF E

TEST PROC

DEVIATION 

TEST SETU

TEST RESU

XIMUM EF

APPLICABIL

LIMITS OF M

TEST PROC

TEST SETU

TEST RESU

Y CYCLE 

APPLICABIL

LIMITS OF D

TEST PROC

TEST SETU

TEST RESU

APPLICABIL

F TEST RE

LITY

MENT UNC

FORMATIO

DESCRIPTI

ON OF TES

ON OF SU

DITIONS 

TS LIST FO

FREQUEN

OPERATIN

CEDURE 

ANCE 

RADIATED 

EFFECTIVE

CEDURE 

FROM TES

UP 

ULTS

FECTIVE 

LITY

MAXIMUM 

CEDURES 

UP 

ULTS

LITY

DUTY CYC

CEDURE 

UP 

ULTS

LITY

 P

Table of 

ESULTS

ERTAINTY

ON 

ION OF EU

ST CONDIT

PPORT UN

OR ALL TES

NCY 

G FREQUE

POWER

E RADIATED

ST STANDA

RADIATED

EFFECTIV

LE 

Page 3 of 51

 
 
 
Contents

T

TIONS

NITS

ST ITEMS

ENCY

D POWER

ARD

D POWER

E RADIATE

          R

R SPECTRA

ED POWER

Report No.: S

AL DENSIT

R SPECTRA

S200311002

TY 

AL DENSITY

06001 

N2017.05.05.0505

 
 
 
Page 

6 

7 

7 

9 

9 

11 

12 

13 

14 

15 

15 

15 

15 

16 

16 

16 

16 

16 

17 

18 

18 

Y 18 

18 

18 

19 

20 

20 

20 

20 

20 

21 

24

 

5.V.1.0 



 
  

7.2 L

7.3 T

7.4 T

7.5 T

8. TX O

8.1 A

8.2 L

8.3 T

8.4 T

8.5 T

9. UNW

9.1 A

9.2 L

9.3 M

9.4 T

9.5 T

9.6 E

9.7 T

10 TRA

10.1 

10.2 

10.3 

10.4 

10.5 

11. ADJ

11.1 

11.2 

11.3 

11.4 

11.5 

12. TX B

12.1 

12.2 

LIMITS OF O

TEST PROC

TEST SETU

TEST RESU

OUT OF BA

APPLICABIL

LIMITS OF T

TEST PROC

TEST SETU

TEST RESU

WANTED E

APPLICABIL

LIMITS OF U

MEASURING

TEST PROC

TEST SETU

EUT OPERA

TEST RESU

ANSIENT P

APPLICAB

LIMITS OF

TEST PRO

TEST SET

TEST RES

JACENT C

APPLICAB

LIMITS OF

TEST PRO

TEST SETU

TEST RES

BEHAVIOU

APPLICAB

LIMITS OF

OCCUPIED

CEDURE 

UP 

ULTS

AND EMISS

LITY

TX OUT OF

CEDURES 

UP 

ULTS

MISSIONS

LITY

UNWANTE

G INSTRUM

CEDURES 

UP LAYOUT

ATION DUR

ULTS

POWER 

ILITY 

F TRANSIEN

OCEDURES

UP

SULT

HANNEL P

ILITY 

 ADJACEN

OCEDURES

UP

ULT

UR UNDER

ILITY 

F TX BEHAV

 P

Table of 

D BANDWID

SIONS

F BAND EM

S IN THE S

D EMISSIO

MENTS AN

T 

RING TEST

NT POWER

S 

POWER

T CHANNE

S 

R LOW VO

VIOUR UND

Page 4 of 51

 
 
 
Contents

DTH

MISSIONS

SPURIOUS

ONS IN THE

D SETTING

R

EL POWER

OLTAGE C

DER LOW V

          R

S DOMAIN

E SPURIOU

G

ONDITION

VOLTAGE C

Report No.: S

N

US DOMAIN

NS

CONDITION

S200311002

N 

NS 

06001 

N2017.05.05.0505

 
 
 
Page 

24 

24 

24 

25 

27 

27 

27 

27 

27 

28 

31 

31 

31 

31 

31 

32 

33 

34 

36 

36 

36 

36 

36 

37 

39 

39 

39 

39 

39 

40 

41 

41 

41

 

5.V.1.0 



 
  

12.3 

12.4 

12.5 

13. ADA

13.1 

13.2 

13.3 

13.4 

13.5 

14. RX 

14.1 

14.3 

14.4 

14.5 

15. BLO

15.1 

15.2 

15.3 

15.4 

15.5 

APPEN
  
 

 

TEST PRO

TEST SET

TEST RES

APTIVE PO

APPLICAB

LIMITS OF

TEST PRO

TEST SET

TEST RES

SENSITIV

APPLICAB

TEST PRO

TEST SET

TEST RES

OCKING 

APPLICAB

LIMITS OF

TEST PRO

TEST SET

TEST RES

DIX-PHOT

OCEDURES

UP

SULT

OWER CO

ILITY 

F ADAPTIVE

OCEDURES

UP

SULT

VITY LEVE

ILITY 

OCEDURES

UP

SULTS 

BILITY 

F BLOCKING

OCEDURES

UP

SULTS 

TOGRAPH

 

 P

Table of 

S 

ONTROL

E POWER C

S 

L 

S 

G 

S 

HS OF EUT

Page 5 of 51

 
 
 
Contents

CONTROL

T CONSTR

          R

RUCTIONA

Report No.: S

AL DETAIL

S200311002

LS 

06001 

N2017.05.05.0505

 
 
 
Page 

41 

41 

42 

44 

44 

44 

44 

44 

45 

46 

46 

46 

46 

47 

48 

48 

48 

49 

49 

50 

51 

 

5.V.1.0 



 
  

1. SUMM
 
Test proc
ETSI EN
ETSI EN

Clause

4.2.1

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

4.2.2

4.3.6

4.3.7

4.3.8

4.3.9

4.4.1

4.4.2

 
 
  

MARY OF 

cedures acc
N 300 220-1
N 300 220-2

e 

 

 

2 
Maxim

3 

4 

5 

2 
Unw

6 

7 

8 
TX

9 

 

2 

TEST RES

cording to t
 V3.1.1 (20

2 V3.2.1 (20

Descript

Operat

Effective 

mum Effect
ectr

Du

Occupi

Tx Out Of

wanted emi

Tran

Adjacent

X behaviou
C

Adaptive

RX se

B

 P

SULTS 

he technica
017-02) 
018-06) 

ion of Test

Trans
ting frequen

Radiated P

ive Radiate
ral density

uty Cycle

ed Bandwi

f Band Emis

ssions in th
domain 

nsient powe

t Channel P

r under Low
onditions 

e Power Co

ensitivity lev

Blocking 

Page 6 of 51

al standards

t Item 

smitter Par
ncy 

Power 

ed Power s

dth 

ssions 

he spurious 

r 

Power 

w Voltage 

ontrol 

vel 

          R

s: 

Resul

rameters

sp

 

Report No.: S

ts(Pass/Fa

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

 

Pass 

Pass 

Pass 

S200311002

ail)  N.T

06001 

N2017.05.05.0505

T(Not Test)

 

 

 

 

 

 

 

 

N.T 

 

N.T 

 

 

 

5.V.1.0 



 
  

 
1.1 TES
 Shenz

Add. :
Shenz

 FCC R
CNAS

1.2 MEA
 The re

standa
appro
 

 

 
 

ST FACILITY
zhen NTEK
 1/F, Buildin

zhen 51812
Registered 
S Registratio
ASUREMEN
eported unc
ard uncerta
ximately 95

No. 

1 

2 

3 

4 

5 

6 

7 

Y 
K Testing Te
ng E, Fenda
26 P.R. Chin
No.: 46370
on No.:L551
NT UNCER
certainty of 
ainty multipl
5 %. 

Item 

Conduc

RF pow

Spuriou

All emis

All emis

Temper

Humidit

 P

chnology C
a Science P
na 
5  IC Regi
16 

RTAINTY 
measureme
ied by a co

cted Emissio

wer,conducte

us emissions

ssions,radia

ssions,radia

rature 

ty 

Page 7 of 51

Co., Ltd. 
Park, Sanwe

stered No.:

ent y ± U, w
overage fac

on Test 

ed 

s,conducted

ated(<1G)

ated(>1G)

 

          R

ei Commun

9270A-1 

where expe
tor of k=2, 

Un

±1.

±0.

d ±0.

±4.

±4.

±0.

±2%

Report No.: S

ity, Xixiang 

ended unce
providing a

certainty 

.38dB 

.16dB 

.21dB 

.68dB 

.89dB 

.5°C 

% 

S200311002

Street, Bao

rtainty U is 
a level of co

06001 

N2017.05.05.0505

o'an District

based on a
onfidence o

 

5.V.1.0 

t, 

a 
of 



 
  

S20

 

 
 
 

Report No. 

0031100206

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6001 

 

 P

R

Version 

Rev.01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page 8 of 51

Revision His
 

D

Initial

          R

story 

Description

 issue of re

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Report No.: S

port 

S200311002

Issued

26 Apr.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

06001 

N2017.05.05.0505

d Date 

. 2020 

 

5.V.1.0 



 
  

2. GENE
 

2.1 GEN
 

Equ

Bran

Mod

Fam

Mod

Prod

Cha

Ada

Batt

Har

Firm

Soft
 

 
Note: 

 

1. F
o

 
 

ERAL INFO

NERAL DES

uipment  

nd Name 

del Name. 

mily Model 

del Differen

duct Descri

annel List 

apter 

tery  

dware Vers

mware Vers

tware Versi

For a more 
or the User's

ORMATION

SCRIPTION

LoR

Ra

N/A

ce N/A

ption 

Th
Op
Ba
Ch
Mo
An

An

Po

Re

Ba
Us
De
to t
 

Re

N/A

N/A

sion V3

ion N/A

on V1

detailed fea
s Manual. 

 

 P

N 

N OF EUT

Ra Module

,

-01H  

A 

A 
e EUT is Lo
peration Fre
and: 
hannel num
odulation Ty
ntenna Gain

ntenna Desi

ower Rating

eceiver Cate

ased on the 
ser's Manua
evice. More 
the User's M

efer to below

A 

A 

3.2 

A 

.00 

atures desc

Page 9 of 51

oRa Module
equency

Ba

ber Lo
ype: 3d
n(Peak) Sp

ignation: DC

g Ba

egory 1

application
al, the EUT i

details of E
Manual. 

w(Note 2) 

cription, plea

          R

e

and AA: 863

oRa/FSK/O
dBi 
pring Anten
C 3.3V form

and AA: 863

, features, o
is considere

EUT technic

ase refer to

Report No.: S

3MHz-870M

OK 

na 
m Uart 

3MHz-870M

or specifica
ed as an ITE
cal specifica

 the manufa

S200311002

MHz 

MHz 

tion exhibite
E/Computin

ation, please

acturer’s sp

06001 

N2017.05.05.0505

ed in 
ng 
e refer 

pecifications

 

5.V.1.0 

s 



 
  

2. Te

 

 

 

est Channeel: 

Channel 

01 
02 
03 
04 
05 
06 

Channel 

01 
02 
03 
04 
05 
06 

 

 PPage 10 of 5

TX

RX

51         

X 
Fre

(

X 
Fre

(

Report No.:

quency
MHz) 
864
865
866
867
868
869

quency
MHz) 
864
865
866
867
868
869

 S20031100206001 

N2017.05.05.0505

 

5.V.1.0 



 
  

2.2 DES

1. Test 

 

 

SCRIPTION

setup     

 OF TEST C

          

 

 
E-1
EU

 P

CONDITION

          

1 
UT 

Page 11 of 5

NS  

         

 
E-
Ua

1         

          

3 
art

N
Com

Report No.: 

     

E-2 
Notebook 
mputer 

S200311002

 

206001 

N2017.05.05.0505

 

5.V.1.0 

 



 
  

2.3 DESC
 

The EUT
support 
configura

 

Item 

E-1 

E-2 N

E-3 

 

 

 

 
Item 

 

 

 

 

 

Note: 

(1) 
(2) 

 
 
 

CRIPTION 

T has been
units. The f
ation during

Equipm

LoRa Mo

Notebook C

Uart

 

 

 

Shielded

 

 

 

 

 

 

The suppo
For detach

OF SUPPO

n tested as 
following su
g the tests. 

ment 

odule 

omputer 

t 

d Type 

ort equipme
hable type I

 

 P

ORT UNITS

an indepen
upport units

Mfr/Br

NTE

NTE

Ferrite Cor

 

 

 

 

 

ent was auth
/O cable sh

Page 12 of 5

 

ndent unit to
s or accesso

rand 

 
, 

EK 

EK 

re

horized by D
hould be spe

51         

ogether wit
ories were u

Model/Ty

Ra-

N/A

N/A

Length 

 

 

 

 

 

Declaration 
ecified the l

Report No.:

h other nec
used to form

ype No.  S

01   

A 

A 

of Confirma
length in cm

 S20031100

cessary acc
m a represe

Series No. 

N/A 

N/A 

N/A 

 

 

 

Note

 

 

 

 

 

ation. 
m in『Lengt

206001 

N2017.05.05.0505

cessories o
entative tes

Note 

EUT 

 

 

 

 

 

e 

th』column

 

5.V.1.0 

r 
st 

.



 
  

  

2.4 TEST
 

Te

Rela

Sup
 

  
Note: 
(1) Tests

EN 3
profil

 
(2) The e

nomi
    
 

 

T CONDITI

 

emperature 

ative Humid

pply Voltage

s at extreme
300220-1 V3
e declared 

extreme tes
nal mains v

ONS  

No

ity 

e 

e temperatu
3.1.1 clause
by the man

st voltages f
voltage ±10 

 

 P

ormal Test C

15°C - 3

20% - 7

DC 3.3

ures shall b
e 4.3.4.1.1 

nufacturer; 

for equipme
 %. 

Page 13 of 5

Conditions

35°C 

75% 

3V 

be made in 
at the uppe
 

ent to be co

51         

-1

accordance
er and lowe

onnected to

Report No.:

Extreme Te

10°C ~ 70°C

N/A

DC 3.0-

e with the p
er temperat

o an DC ma

 S20031100

est Conditio

C Note: (1) 

A 

3.5V 

procedures 
ures of the 

ains source 

206001 

N2017.05.05.0505

ons

specified in
operationa

shall be the

 

5.V.1.0 

n 
al 

e 



 
  

2.5 EQU
 

Item 
Eq

1 S
A

2 
R

3 
A

4 50Ω

5 S
A

6 
A

7 H

8 A

9 
A

10 

11 
VE

S
GE

12 

Te

H
C

13 
S

 
 

IPMENTS L

Kind of 
quipment 

M

Spectrum 
Analyzer 

Test 
Receiver 

Bilog 
Antenna 
Ω Coaxial 
Switch 

Spectrum 
Analyzer 

Horn 
Antenna 

Horn Ant 
S

Amplifier 

Loop 
Antenna 
Power 
Meter 
ESG 

ETCTOR 
SIGNAL 
ENERAR

OR 
emperatur

e & 
Humitidy 
Chamber 

Power 
Sensor  

LIST FOR A

Manufactur
er 

Agilent 

R&S 

TESEQ 

Anritsu 

Agilent 

EM 

Schwarzbec
k 

EMC 

ARA 

Agilent 

Agilent 

GIANT 
FORCE 

Agilent 

 

 P

ALL TEST IT

r Type No.

E4407B

ESPI7

CBL6111D

MP59B

N9020A

EM-AH-10
180 

c BBHA 
9170

EMC0518
35SE

PLA-2030
B 

E4419B

E4438C

GTH-056P

E9301A.

Page 14 of 5

TEMS 

. Serial N

MY45108

10131

D 31216

6200983

MY49100

0
2011071

9170-1

8
98024

0/
1029

MY45102

MY45093

P GF-9445

MY41495

51         

No. La
calib

8040 2019

8 2019

6 2019

3705 2018

0060 2019

402 2019

81 2018

46 2019

9 2019

2538 2019

3347 2019

54-1 2019

5644 2019

Report No.:

ast 
bration

Ca

.05.13 202

.05.13 202

.05.13 202

.05.19 202

.08.28 202

.05.13 202

.12.11 201

.08.06 202

.05.13 202

.08.06 202

.05.13 202

.05.13 202

.08.06 202

 S20031100

alibrated 
until 

C

20.05.12 

20.05.12 

20.05.12 

20.05.18 

20.08.27 

20.05.12 

19.12.10 

20.08.05 

20.05.12 

20.08.05 

20.05.12 

20.05.12 

20.08.05 

206001 

N2017.05.05.0505

Calibration 
period 

1 year 

1 year 

1 year 

2 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

 

5.V.1.0 



 
  

3. OPERA
  3.1 LIM

 

Refer to

The ma

Operat

any NR

 
3.2 TES
Refer to 
 

 

 
  3.3 CON

The info

Table 6: 

Ope

Nom

Freq

Ope

 
Note: The
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATING FR
ITS OF OP

o chapter 4

anufacturer 

ing channe

RI. 

T PROCED
chapter 5.1

Conducte

NFORMANC

ormation sh

Information

erational Fre

minal Opera

quencies 

erating Chan

e manufactu

EQUENCY
ERATING F

.2.1.2 of ET

may declar

l(s) shall be

DURE 
.1 of ETSI 

ed measure

CE 
hown in Tab

n Recorded i

Value 

equency ba

ting Freque

nnel width(s

urer declare

 P

Y 
FREQUENC

TSI EN 300 

re either on

e entirely wi

EN 300 220

ement 

ble 6 shall b

in the Test R

nd or bands

ency or 

s) - OCW 

ed the OCW

Page 15 of 5

CY 

220-2 V3.2

e or more o

thin operati

0-1 V3.1.1 (

Measurem

be recorded 

Report for O

s Ban

Ref

125

W=125kHz.

51         

2.1 (2018-06

operating fre

ional freque

(2017-02)

ent 
Ra

in the test 

Operating Fr

nd AA: 863M

fer to Chann

5KHzNote 

Report No.:

6) 

equencies a

ency bands 

diated meas

report. 

requency te

Notes

MHz-870MH

nel list 

 S20031100

and operatin

allowed by 

surement 

st 

s 

Hz 

206001 

N2017.05.05.0505

ng channels

annex B or

 

5.V.1.0 

s. 

r 



 
  

 
 
4. EFFEC

4.1LIMI
Refer
The e

for the ch
The li
  

 

 

4.2 TES
Refer

 
4.3 DEV

No de

 

4.4 TES

 

CTIVE RA
TS OF EFF
r to chapter 
effective rad
hosen opera
imits please

ST PROCED
r to chapter 

Conducte

VIATION FR

eviation 

ST SETUP 

ADIATED P
FECTIVE RA

4.3.1.2 of E
diated powe
ational freq
e refer to ET

DURE 
5.2.2.2 of E

ed measure

ROM TEST 

 

 P

POWER 
ADIATED P
ETSI EN 30
er shall not b
uency band
TSI EN 300

ETSI EN 30

ement 

STANDAR

Page 16 of 5

POWER 
00 220-2 V3
be greater t
d(s). 
0 220-2 V3.2

00 220-1 V3
Measurem

D 

51         

3.2.1 (2018-
than the val

2.1 Annex B

3.1.1 (2017-
ent 

Ra

Report No.:

-06) 
lue allowed

B: 

-02) 

diated meas

 S20031100

 in annex B

surement 

 

 

206001 

N2017.05.05.0505

B or in any N

 

 

5.V.1.0 

NRI 



 
  

4.5 TES
 

EUT: 
Tempera

Pressure

Test Mod
 
  
  

Frequen

(MHz)

864 

864 

866 

866 

869 

869 

 
 

Note: Pc
Ga= Ant
Peak EIR
ERP(dB

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ST RESULT

L

ature: 2

e: 1

de: T

ncy Ant 

) H / V 

H 

V 

H 

V 

H 

V 

cl= cable los
tenna Gain 
RP(dBm)= 
m)=EIRP-2

TS 

LoRa Module

26°C 

012 hPa 

TX Mode  

SG 

Level 

(dBm) (

3.83 2

3.8 2

3.86 2

3.84 2

3.85 2

3.81 2

ss 

SGLevel -P
2.15 

 

 P

e 

Pcl Ga

(dB) (dB

2.39 12.3

2.39 12.3

2.39 12.3

2.39 12.3

2.39 12.3

2.39 12.3

Pcl +Ga 

Page 17 of 5

Mo
Re

Tes

 Correc

) (dBi

35 2.15

35 2.15

35 2.15

35 2.15

35 2.15

35 2.15

51         

odel Name:
elative Hum

st Voltage:

tion

 

(ERP

) (dBm

5 11.64

5 11.6

5 11.67

5 11.65

5 11.66

5 11.62

Report No.:

Ra-0

idity: 60 %

DC 3

P) ERP 

m) (mW) 

4 14.59 

1 14.49 

7 14.69 

5 14.62 

6 14.66 

2 14.52 

 S20031100

01H   
% 

3.3V 

Limits 

(mW) 

 25 

 25 

 25 

 25 

 25 

 25 

206001 

N2017.05.05.0505

RESULT

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

 

5.V.1.0 



 
  

 
5. MAXIM

 
5.1 APP

 
Maximum
Maximum
other than
 

5.2 LIM
The Maxi

any NRI f

 
5.3 TES
   Refer 
 

 
 
5.4 TES

 
 
 
 
 

 
 

MUM EFF

PLICABILIT

m e.r.p. powe
m e.r.p. powe
n FHSS mo

ITS OF MA
mum e.r.p. 

for the chos

T PROCED
to chapter 5

Conducte

T SETUP 

EUT 

ECTIVE R

TY 

er spectral 
er spectral 

odulation, in

AXIMUM EF
power spec

sen operatio

DURES 

5.3.4 of ETS

ed measure

 

 P

RADIATED

density app
density app

n annex C b

FFECTIVE R
ctral density

onal frequen

SI EN 300 2

ement 

Sp
An

Page 18 of 5

 POWER S

plies to trans
plies to trans
and W, AA 

RADIATED 
y shall not b

ncy band(s)

220-1 V3.1.

Measurem

pectrum 
nalyzer 

51         

SPECTRA

smitters usi
smitters usi
or AC. 

POWER S
be greater th

). 

1 (2017-02

ent 
Ra

Report No.:

AL DENSIT

ing annex B
ing DSSS o

PECTRAL 
han the valu

) 

diated meas

P
(Test So

 S20031100

TY 

B bands I. 
or wideband

DENSITY 
ue allowed 

surement 

PC 
oftware) 

206001 

N2017.05.05.0505

d techniques

in annex B 

 

5.V.1.0 

s 

or 



 
  

5.5 TEST
EUT: 
Tempe
Pressu
Test M

 
The M

 
 

 
 
 

T RESULTS

erature: 
ure: 

Mode: 

Maximum e.r

S 
LoRa Modu

26°C 
1012 hPa 
N/A 

r.p. spectra

 

 P

ule 

l density sh

Page 19 of 5

M
Re
Te

hall not be re

51         

odel Name
elative Hum
est Voltage:

equired for 

Report No.:

: Ra-0

midity: 60 %
N/A 

EUT opera

 S20031100

1H   
% 

ting. 

206001 

N2017.05.05.0505

 

5.V.1.0 



 
  

6. DUTY
 

6.1 APP
 
Duty cycle
300220-2
 

6.2 LIM
The li

 

 

 

6.3 TES
Refer

 

 
 

6.4 TES
 
 
 
 
 

 

Y CYCLE 

PLICABILIT

e applies to
2 V3.2.1 cla

ITS OF DU
imits please

ST PROCE
r to chapter 

Conducte

ST SETUP 

EUT 

TY 

o all transmi
use 4.5) wh

UTY CYCLE
e refer to ET

DURE 
5.4 of ETS

ed measure

 

 P

itters excep
here permitt

E  
TSI EN 300

SI EN 300 22

ement 

Sp
An

Page 20 of 5

pt EUT with 
ted in annex

0 220-2 V3.2

20-1 V3.1.1
Measurem

pectrum 
nalyzer 

51         

polite spec
x B, table B

2.1 Annex B

1 (2017-02)
ent 

Ra

Report No.:

trum acces
B.1 or annex

B: 

diated meas

P
(Test So

 S20031100

s (describe
x C, table C

surement 

PC 
oftware) 

206001 

N2017.05.05.0505

d in EN 
C.1 or any N

 

 

5.V.1.0 

NRI. 



 
  

6.5 TES
EUT: 

Tempera

Pressure

Test Mod
 
 
 

Ton=105m
DC=(T on
DC=（10
Note: N re
the maxim

 
 

 

 

 

ST RESULT
L

ature: 2

e: 1

de: T

Duty C

0.29

ms 
nN)/1hour
5100）/3
epresents th
mum numbe

 

TS 
LoRa Module

26°C 

012 hPa 

TX-864 

Cycle 

91% 

r 
3600000=0.0
he number 
er of launch

 

 P

e 

00291=0.29
of times the

hes in the 1 

Page 21 of 5

Mo

Re

Tes

Limit

1%

91% 
e EUT is tra
hour is 100

Test Plo

51         

odel Name:

elative Hum

st Voltage:

nsmitter wit
0. 

ot 

Report No.:

Ra-0

idity: 53 %

DC 3

thin 1 hour, 

 S20031100

01H   

% 

3.3V 

Result 

Complies 

The custom

 

206001 

N2017.05.05.0505

mer claims t

 

5.V.1.0 

hat 



 
  

 
 

EUT: 

Tempera

Pressure

Test Mod
 
 
 

Ton=105.8
DC=(T on
DC=（10
Note: N re
that the m

 
 

 

 
 

L

ature: 2

e: 1

de: T

Duty C

0.29

8ms 
N)/1hour 
5.8100）
epresents t

maximum nu
 

LoRa Module

26°C 

012 hPa 

TX-866 

Cycle 

94% 

/3600000=0
he number 
umber of lau

 

 P

e 

0.00294=0.
of times the
unches in th

Page 22 of 5

Mo

Re

Tes

Limit

1%

.294% 
e EUT is tra
he 1 hour is

Test Plo

51         

odel Name:

elative Hum

st Voltage:

ansmitter wi
s 100. 

ot 

Report No.:

Ra-0

idity: 53 %

DC 3

ithin 1 hour

 S20031100

01H   

% 

3.3V 

Result 

Complies 

, The custo

 

206001 

N2017.05.05.0505

mer claims 

 

5.V.1.0 



 
  

 
EUT: 

Tempera

Pressure

Test Mod
 
 
 

Ton=104.2
DC=(T on
DC=（10
Note: N re
that the m

 
 

 

 
 

L

ature: 2

e: 1

de: T

Duty C

0.28

2ms 
N)/1hour 
4.2100）
epresents t

maximum nu
 

LoRa Module

26°C 

012 hPa 

TX-869 

Cycle 

89% 

/3600000=0
he number 
umber of lau

 P

e 

0.00289=0.
of times the
unches in th

Page 23 of 5

Mo

Re

Tes

Limit

1%

.289% 
e EUT is tra
he 1 hour is

Test Plo

51         

odel Name:

elative Hum

st Voltage:

ansmitter wi
s 100. 

ot 

Report No.:

Ra-0

idity: 53 %

DC 3

ithin 1 hour

 S20031100

01H   

% 

3.3V 

Result 

Complies 

, The custo

 

206001 

N2017.05.05.0505

mer claims 

 

5.V.1.0 



 
  

7. OCCU
 

7.1 APP
Maxim

 
7.2 LIM

 
The o

comply w
The li

 

7.3 TES
Refer

 

 

 

7.4 TES
 
 
 
 

 

PIED BAND

PLICABILIT
mum occup

ITS OF OC

occupied ba
with the limit
imits please

T PROCED
r to chapter 

Conducte

T SETUP 

EUT 

DWIDTH 

TY 
pied bandwi

CCUPIED BA

andwidth of 
ts in annex 
e refer to ET

DURE 
5.3.5 of ET

ed measure

 

 P

dth applies 

ANDWIDTH

the EUT ac
B or any N

TSI EN 300

TSI EN 300 

ement 

Sp
An

Page 24 of 5

to all trans

H  

ccording to 
RI for the c

0 220-2 V3.2

220 V3.1.1

Measurem

pectrum 
nalyzer 

51         

mitters. 

ETSI EN 30
chosen oper
2.1 Annex B

 (2017-02)

ent 
Ra

Report No.:

00 220-1 [1
rational freq
B: 

diated meas

P
(Test So

 S20031100

], clause 5.
quency band

surement 

PC 
oftware) 

206001 

N2017.05.05.0505

6.2 shall 
d(s). 

  

 

5.V.1.0 



 
  

7.5 TES
EUT： 

Tempera

Pressure

Test Mod

 

CH

  Note: FL

 

ST RESULT
L

ature： 2
e： 1
de ： T

HANNEL FR

01 

02 

03 

(fLOW)= Fc(C

TS 
LoRa Module

26°C 

012 hPa 

TX 

CHANNEL 
REQUENCY 

(MHz) 

864 

866 

869 

Center Freq

 

 P

e 

99%OCCUP
BANDWID

(KHz)

127.577

125.799

124.983

quency)-OC

Page 25 of 5

Mo

Re
Tes

PIED
DTH 

M
fr

FL
(MHz

6 863.93

4 865.93

3 868.93

W/2; FH(FH

51         

odel Name:

elative Hum
st Voltage 

Measured 
requencies 
L 
z) 

FH 
(MHz)

375 864.062

375 866.062

375 869.062

IGH)= Fc(Ce

Report No.:

Ra-0

idity： 60 %
： DC 3

Lim

) 

25 FLow>86

an

FHigh<8

25 

25 

nter Freque

 S20031100

01H   

% 

3.3V 

mit 
 

P
/

63MHz  

nd  

70MHz  

P

ency)+OCW

206001 

N2017.05.05.0505

PASS 
/FAIL 

PASS 

W/2 

 

5.V.1.0 



 
  

99%

99%

 

 

% Power Ba

% Power Ba

ndwidth plot 

ndwidth plot 

 

 P

on channel 

on channel 

Page 26 of 5

Test Plo

1 

3 

51         

ot 

99% Powe

Report No.:

er Bandwidth

 

 

 S20031100

h plot on cha

206001 

N2017.05.05.0505

annel 2 

 

5.V.1.0 



 
  

 
8. TX OU

 
8.1 APP

TX Ou
 
8.2 LIMI

The EUT 

The E

Frequ
   Table 15

 
 

  8.3 TE
Refe

 

 
 

 
8.4 TEST

 
 
 
 
 

These m
performe
of condu
suitable 
 
 

UT OF BA

PLICABILITY
ut of Band E

TS OF TX O
shall comp

EUT emissio

ency Band 
5: Emission

EST PROCE
r to chapter

Conducte

T SETUP 

measuremen
ed only on t
ucted measu
attenuator. 

EUT

ND EMISS

Y 
Emissions a

OUT OF BA
ply with refer

ons level in 

shall be les
n limits in th

EDURES 
r 5.8 of ETS

ed measure

nts only wer
the lowest a
urements th
Controlling

 

T 

 P

SIONS 

applies to al

AND EMISS
rence limits

OOB doma

ss or equal 
e Out Of Ba

SI EN 300 2

ement 

re performe
and the high
he transmitt
g software h

Page 27 of 5

l transmitte

SIONS  
s defined in 

ains for the O

to Table 15
and domains

220-1 V3.1.1

Measurem

ed at norma
hest frequen
ter shall be 
has been ac

Spectrum
Analyzer

51         

ers with OCW

ETSI EN 30

Operating C

spectrum m
s 

1 (2017-02)

ent 
Ra

al test condit
ncy within th
connected 

ctivated to s

Report No.:

W > 25 kHz

00 220-1 [1

Channel and

mask. 

) 

diated meas

tions. The m
he ststed fre
to the meas
et the EUT 

 S20031100

z. 

], clause 5.

d the Opera

surement 

measureme
equency ran
suring equip
on specific

206001 

N2017.05.05.0505

8.2. 

ational 

ent shall be 
nge. In case
pment via a

c status. 

 

5.V.1.0 

 

e 
a 



 
  

8.5 TEST
 

EUT: 

Tempera

Pressure

Test Mod
    
 864MHz O

          

 

 

T RESULTS

L

ature: 2

e: 1

de: T

OCW=125K

Figure 5 O

Figure 6 O

S 

LoRa Module

26°C 

012 hPa 

TX 

KHz 

Out Of Band

Out Of Band

 

 P

e 

d Domain fo

d Domain fo

Page 28 of 5

Mo

Re

Tes

or Operating

or Operation

51         

odel Name:

lative Humi

st Voltage:

g Channel w

nal Frequen

Report No.:

Ra-0

idity: 53 %

DC 3

with referenc

ncy Band wi

 S20031100

1H   

% 

3.3V 

 
ce BW 

 
th reference

206001 

N2017.05.05.0505

e BW 

 

5.V.1.0 



 
  

 
866MHz O

          

 

OCW=125K

Figure 5 O

Figure 6 O

KHz 

Out Of Band

Out Of Band

 

 P

d Domain fo

d Domain fo

Page 29 of 5

or Operating

or Operation

51         

g Channel w

nal Frequen

Report No.:

with referenc

ncy Band wi

 S20031100

 
ce BW 

 
th reference

206001 

N2017.05.05.0505

e BW 

 

5.V.1.0 



 
  

869MHz O

          

 

OCW=125K

Figure 5 O

Figure 6 O

KHz 

Out Of Band

Out Of Band

 

 P

d Domain fo

d Domain fo

Page 30 of 5

or Operating

or Operation

51         

g Channel w

nal Frequen

Report No.:

with referenc

ncy Band wi

 S20031100

 
ce BW 

 
th reference

206001 

N2017.05.05.0505

e BW 

 

5.V.1.0 



 
  

 
9. UNWA

 
9.1 APP

 This 
 

9.2 LIMI
Refer 

The po

Table 
Table 1

 
9.3 ME

 
Table 

 
9.4 TES

Refe

 
 
 

ANTED EM

LICABILITY
items applie

TS OF UNW
to chapter 5

ower of any

19. 
19: Spurious

ASURING 

22: Spuriou

ST PROCE
r to chapter

Conducte

MISSIONS

Y 
es to all equ

WANTED E
5.9.2 of ETS

y unwanted 

s domain em

INSTRUME

us Radiation

DURES 
r 5.9.3.3.2 o

ed measure

 P

S IN THE S

uipment. 

EMISSIONS
SI EN 300 2

emission in

mission limi

ENTS AND 

ns radiated 

of ETSI EN 

ement 

Page 31 of 5

SPURIOUS

S IN THE SP
220-1 V3.1.

n the spurio

its 

SETTING

Measureme

300 220-1 
Measurem

51         

S DOMAIN

PURIOUS D
.1 

ous domain 

ent Frequenc

V3.1.1 (201
ent 

Ra

Report No.:

 

DOMAIN  

shall not ex

cy Range 

17-02) 

diated meas

 S20031100

xceed the v

surement 

206001 

N2017.05.05.0505

values given

 

 

 

5.V.1.0 

n in 



 
  

9.5 TES

 

ST SETUP LAYOUT 

Tes

Tes

 

 P

t set-up of r

st set-up of r

Page 32 of 5

adiated dist

radiated dist

 

51         

urbance (30

turbance (ab

Report No.:

0MHz-1GHz

bove 1GHz)

 S20031100

) 

) 

206001 

N2017.05.05.0505

 

 

 

 

 

5.V.1.0 



 
  

 
9.6 EUT 
 
The EUT
 
 
 
 
 
 
 

OPERATIO

T was progra

ON DURING

ammed to b

 

 P

G TEST 

be in contin

Page 33 of 5

uously tran

51         

smitting mo

Report No.:

ode. 

 S20031100206001 

N2017.05.05.0505

 

5.V.1.0 



 
  

9.7 TEST
 

EUT: 

Tempera

Pressure

Test Mod
 
   

Polar
(H/V) 

V 
V 
V 
V 
V 
V 
H 
H 
H 
H 
H 
H 

Rema
Absol

 

Pola

(H/V

V 

V 

V 

V 

V 

H 

H 

H 

H 

H 

Remar

Absolu

 
Note: A

 
 
 

T RESULTS

L

ature: 2

e: 1

de: T

r Frequen

(MHz

35.205
53.198

102.91
137.00
647.13
771.34
36.782
49.124
79.258

107.10
206.55
774.34

ark: 
ute Level= 

r Freque

) (MH

1730.

2595.

3460.

4325.

5201.

1730.

2595.

3460.

4325.

5201.

rk: 

ute Level= R

ll modes ha

S  

LoRa Module

24 ℃ 

010 hPa 

TX for 864M

BELOW 

ncy 
M

Re

) (d

51 -9
86 -9
69 -9
84 -9
93 -9
42 -9

22 -9
40 -9
87 -9
19 -9
74 -8
21 -9

ReadingLe

ABOVE

ency
Me

Rea

Hz) (dB

642  -68

467  -67

605  -63

197  -68

407  -70

642  -64

467  -66

605  -65

197  -67

407  -67

ReadingLev

ad been tes

 P

e 

MHz 

1 GHz WO
Meter 
eading 

dBm)  

96.12 
92.19 
93.36 
95.85 
98.50 
94.39 
94.73 
90.39 
92.98 
98.30 
89.36 
96.12 

vel+ Factor

E 1 GHz WO

eter 
ding 

Fac

Bm)  (dB

8.68  3.7

7.45  3.1

3.29  8.1

8.18  9.2

0.34  8.9

4.85  3.4

6.71  3.4

5.12  8.4

7.06  9.4

7.35  8.4

vel+ Factor,

ted, but onl

Page 34 of 5

Mo

Re

Tes

ORST- CASE

Factor 

(dB) 

17.03 
9.38 

10.26 
11.00 
20.32 
22.80 
16.17 
9.80 
9.39 

10.28 
11.49 
19.93 

r, Margin= A

ORST- CAS

ctor 
Emis

Lev

B) (dB

72  -64

15  -64

13  -55

27  -58

97  -61

43  -61

47  -63

44  -56

48  -57

48  -58

 Margin= A

y the worst 

51         

odel Name:

elative Hum

st Power:

E DATA (30
Emission 

Level 

(dBm) 

-79.09 
-82.81 
-83.10 
-84.85 
-78.18 
-71.59 
-78.56 
-80.59 
-83.59 
-88.02 
-77.87 
-76.19 

Absolute Le

SE DATA (1G

ssion 
vel 

Lim

Bm) (dB

.96 -3

.30 -3

.16 -3

.91 -3

.37 -3

.42 -3

.24 -3

.68 -3

.58 -3

.87 -3

bsolute Lev

data record

Report No.:

Ra-0

idity: 54%

DC 3

 MHz ~ 1G

Limits 

(dBm) 

-36 
-54 
-54 
-36 
-54 
-54 
-36 
-54 
-36 
-54 
-54 
-54 

evel - Limit 

GHz ~ 6GH

mits Ma

m) (d

0 -34

0 -34

0 -25

0 -28

0 -31

0 -31

0 -33

0 -26

0 -27

0 -28

vel - Limit 

ded in the r

 S20031100

01H   

% 

3.3V 

Hz) 

Margin  

(dB)  

-43.09 
-28.81 
-29.10 
-48.85 
-24.18 
-17.59 
-42.56 
-26.59 
-47.59 
-34.02 
-23.87 
-22.19 

Hz) 

rgin  Det
Ty

B)  

4.96  pe

4.30  pe

5.16  pe

8.91  pe

.37  pe

.42  pe

3.24  pe

6.68  pe

7.58  pe

8.87  pe

report. 

206001 

N2017.05.05.0505

Detector 
Type 

peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 

tector 
ype 

eak 

eak 

eak 

eak 

eak 

eak 

eak 

eak 

eak 

eak 

 

5.V.1.0 



 
  

  

EUT: 

Tempera

Pressure

Test Mod
 

Polar
(H/V) 

V 
V 
V 
V 
V 
V 
H 
H 
H 
H 
H 
H 

Rema
Absol

 

Polar
(H/V) 

V 
V 
V 
V 
V 
V 
H 
H 
H 
H 
H 
H 

Rema
Absol

 
Note: A

 
 
 
 
 

L

ature: 2

e: 1

de: R

r 
Frequen

(MHz)

33.607
45.469
75.800

153.258
285.559
857.232
33.287
45.219
71.562

157.622
288.532
869.672

ark: 
ute Level= 

r 
Frequen

(MHz)

1731.5
2520.0
3465.0
4345.0
5223.5
6182.5
1728.0
2538.0
3406.0
4315.0
5243.0
6209.0

ark: 
ute Level= 

ll modes ha

LoRa Module

24 ℃ 

010 hPa 

RX for 864M

BELOW 

ncy 
Me

Rea

 (dB

3 -10
9 -95
9 -95

86 -96
92 -95
21 -91
7 -99
8 -94
8 -97

25 -95
28 -95
24 -91

ReadingLe

ABOVE 1

ncy
M

Re

) (d

00 -7
00 -6
00 -7
00 -6
00 -6
00 -7
00 -6
00 -7
00 -7
00 -6
00 -7
00 -7

ReadingLe

ad been tes

 P

e 

MHz 

1 GHz WO
eter 
ading 

F

Bm)  

1.93 1
5.38 1
5.47 
6.09 
5.33 
1.24 1
9.37 1
4.89 
7.62 
5.36 
5.53 1
1.42 1

vel+ Factor

 GHz WOR

Meter 
ading 

dBm)  

72.89 
69.75 
70.16 
69.96 
67.22 
72.57 
67.34 
71.35 
72.08 
68.65 
72.60 
73.82 

vel+ Factor

ted, but onl

Page 35 of 5

Mo

Re

Tes

ORST- CASE

Factor 
E

(dB) 

19.34 
12.92 
9.74 
11.75 
11.86 
19.49 
19.30 
11.73 
9.72 
11.74 
12.18 
19.69 

r, Margin= A

RST- CASE 

Factor 

(dB) 

7.27 
8.78 
8.67 
6.70 
8.54 

13.18 
7.27 
8.15 
8.78 
6.10 

10.09 
13.59 

r, Margin= A

y the worst 

51         

odel Name:

elative Hum

st Power:

E DATA (30
Emission 

Level 

(dBm) 

-82.59 
-82.46 
-85.73 
-84.34 
-83.47 
-71.75 
-80.07 
-83.16 
-87.90 
-83.62 
-83.35 
-71.73 

Absolute Lev

DATA (1GH

Emission 
Level 

(dBm) 

-65.62 
-60.97 
-61.49 
-63.26 
-58.68 
-59.39 
-60.07 
-63.20 
-63.30 
-62.55 
-62.51 
-60.23 

Absolute Lev

data record

Report No.:

Ra-0

idity: 54%

DC 3

 MHz ~ 1G

Limits 

(dBm) 

-57 
-57 
-57 
-57 
-57 
-57 
-57 
-57 
-57 
-57 
-57 
-57 

vel - Limit 

Hz ~ 12.75G

Limits 

(dBm) 

-47 
-47 
-47 
-47 
-47 
-47 
-47 
-47 
-47 
-47 
-47 
-47 

vel - Limit 

ded in the r

 S20031100

01H   

% 

3.3V 

Hz) 

Margin  

(dB)  

-25.59 
-25.46 
-28.73 
-27.34 
-26.47 
-14.75 
-23.07 
-26.16 
-30.90 
-26.62 
-26.35 
-14.73 

GHz) 

Margin  

(dB)  

-18.62 
-13.97 
-14.49 
-16.26 
-11.68 
-12.39 
-13.07 
-16.20 
-16.30 
-15.55 
-15.51 
-13.23 

report. 

206001 

N2017.05.05.0505

Remark

peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 

Remark

peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 
peak 

 

5.V.1.0 



 
  

 
10 TRAN
 

10.1 AP
Tran

 
10.2 LI

The EUT 

 
10.3 TE

 
Refer to 

 
 

10.4 TE
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

NSIENT PO

PPLICABILI
nsient powe

MITS OF T
shall comp

EST PROCE

chapter 5.1

Conducte

EST SETUP

EUT 

OWER 

ITY 
er applies to

RANSIENT
ply with refer

EDURES 

0.3.2 of ET

ed measure

P 

 

 P

o all transm

T POWER
rence limits

TSI EN 300 

ement 

Sp
An

Page 36 of 5

itters. 

s defined in 

220-1 V3.1
Measurem

pectrum 
nalyzer 

51         

ETSI EN 30

.1 (2017-02
ent 

Ra

Report No.:

00 220-1 [1

2) 

diated meas

P
(Test So

 S20031100

], clause 5.

surement 

PC 
oftware) 

206001 

N2017.05.05.0505

10.2. 

 

5.V.1.0 

 



 
  

10.5 T
 

EUT: 

Tempera

Pressure

Test Mod
 
864MHz
 
 

 
866MHz

 

 
 
 
 

 

F

 

-0,5 x 

0,5 x O

-0,5 x O

0,5 x O

-0,5 x O

0,5 x O

Fr

 

-0,5 x 

0,5 x O

-0,5 x O

0,5 x O

-0,5 x O

0,5 x OC

TEST RESU

L

ature: 2

e: 1

de: T

z OCW=125

z OCW=125

requency 

 MHz 

OCW - 3 k

OCW + 3 k

-OCW 

+OCW 

OCW - 400 

OCW + 400 

OCW -1200 

CW +1200 

requency 

  MHz 

OCW - 3 kH

OCW + 3 kH

-OCW 

+OCW 

OCW - 400 k

CW + 400 k

OCW -1200 

CW +1200 

ULT 

LoRa Module

26°C 

012 hPa 

TX  

5KHz 

5KHz 

 

 Ce

Hz 

Hz 

kHz

kHz 

kHz

kHz

 Ce

Hz 

Hz 

kHz

kHz 

kHz

kHz

 P

e 

enter Freque

MHz 

863.934

864.066

863.875

864.125

863.537

864.463

862.737

865.263

enter Freque

MHz 

865.934

866.066

865.875

866.125

865.537

866.463

864.737

867.263

Page 37 of 5

Mo

Re

Tes

ency RB

(kH

1k

1k

3k

3k

100

100

300

300

ency RB

(kH

1k

1k

3k

3k

100

100

300

300

51         

odel Name:

elative Hum

st Voltage:

BW Max

Hz) (d

kHz -1

kHz -2

kHz -3

kHz -4

0kHz -5

0kHz -5

0kHz -5

0kHz -5

BW Max

Hz) (d

kHz -1

kHz -2

kHz -4

kHz -4

0kHz -5

0kHz -5

0kHz -5

0kHz -5

Report No.:

Ra-0

idity: 53 %

DC 3

x Vaule 

dBm) 

10.40 

25.16 

39.15 

40.98 

58.12 

58.03 

57.29 

57.29 

x Vaule 

dBm) 

10.75 

25.67 

42.19 

42.91 

58.05 

58.34 

57.40 

57.51 

 S20031100

01H   

% 

3.3V 

Limit 

(dBm) 

0 dBm 

0 dBm 

0 dBm 

0 dBm 

-27 dBm 

-27 dBm 

-27 dBm 

-27 dBm 

Limit 

(dBm) 

0 dBm 

0 dBm 

0 dBm 

0 dBm 

-27 dBm 

-27 dBm 

-27 dBm 

-27 dBm 

206001 

N2017.05.05.0505

Results

(P/F)

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Results

(P/F)

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

 

5.V.1.0 



 
  

 
869MHz

 

 

Fr

 

-0,5 x 

0,5 x O

-0,5 x O

0,5 x O

-0,5 x O

0,5 x OC

zOCW=125K

requency 

  MHz 

OCW - 3 kH

OCW + 3 kH

-OCW 

+OCW 

OCW - 400 k

CW + 400 k

OCW -1200 

CW +1200 

KHz 

 

 Ce

Hz 

Hz 

kHz

kHz 

kHz

kHz

 P

enter Freque

MHz 

868.934

869.066

868.875

869.125

868.537

869.463

867.737

870.263

Page 38 of 5

ency RB

(kH

1k

1k

3k

3k

100

100

300

300

51         

BW Max

Hz) (d

kHz -

kHz -2

kHz -4

kHz -4

0kHz -5

0kHz -5

0kHz -5

0kHz -5

Report No.:

x Vaule 

dBm) 

-9.51 

25.98 

41.75 

42.57 

57.95 

57.95 

57.32 

57.46 

 S20031100

Limit 

(dBm) 

0 dBm 

0 dBm 

0 dBm 

0 dBm 

-27 dBm 

-27 dBm 

-27 dBm 

-27 dBm 

206001 

N2017.05.05.0505

Results

(P/F)

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

 

5.V.1.0 



 
  

 

11. ADJA
 

11.1 AP
 Adja

 
11.2 LIM
 
Where 

channels 

11.3 TE

Refer 

 

 
 

11.4 TE
 
 
 
 
 
 

 

 

 

 

 

 

 

ACENT CH

PPLICABILI
acent chann

MITS OF A

the Operati
shall not ex

Table 

EST PROCE

to chapter 5

Conducte

EST SETUP

EUT 

HANNEL P

ITY 
nel power a

DJACENT C

ing Channe
xceed the re
26: Adjacen

EDURES 

5.11.3.3 of 

ed measure

P 

 P

POWER 

applies to al

CHANNEL 

el Width is le
eference lim
nt channel p

ETSI EN 30

ement 

 

Sp
An

Page 39 of 5

l transmitte

POWER 

ess than or 
mits defined
power limits 

00 220-1 V3

Measurem

pectrum 
nalyzer 

51         

rs with OCW

equal to 25
d in ETSI EN

for transmi

3.1.1 (2017

ent 
Ra

Report No.:

W ≤ 25 kHz

5 kHz, the p
N 300 220-1
itters with O

-02) 

diated meas

P
(Test So

 S20031100

z. 

power in the
1 [1], clause

OCW ≤ 25 kH

surement 

PC 
oftware) 

206001 

N2017.05.05.0505

e adjacent 
e 5.11.2. 
Hz 

 

5.V.1.0 

 



 
  

11.5 TE
 

EUT: 

Tempera

Pressure

Test Mod
 
Note: Not

 

EST RESUL

L

ature: 2

e: 1

de: N

t applicable

LT 

LoRa Module

26°C 

012 hPa 

N/A 

. 

 P

e 

 

Page 40 of 5

Mo

Re

Tes

51         

odel Name:

elative Hum

st Voltage:

Report No.:

Ra-0

idity: 53 %

N/A 

 S20031100

01H   

% 

206001 

N2017.05.05.0505

 

5.V.1.0 



 
  

12. TX B
 
   12.1 AP

  TX 
 
12.2 LIMI

 
The EUT 

The eq

a) rem

or 

b) red

applic

c) shu

as the
 

 
12.3 TE
Refer 

 
 

12.4 TE
 
 
 
 
 
 

 

BEHAVIOU

PPLICABILI

behaviour u

TS OF TX 

shall comp

quipment s

main in the O

uce its effec

able limits(e

ut down, (ce

e voltage fal

EST PROCE
to chapter 5

Conducte

EST SETUP

EUT 

UR UNDER

ITY 

under low vo

BEHAVIOU

ply with refer

hall either: 

Operating C

ctive radiate

e.g. Duty C

easing funct

ls below the

EDURES 
5.12.3.2 of 

ed measure

P 

 

 P

R LOW VO

oltage cond

UR UNDER 

rence limits

Channel OC

ed power be

ycle); or 

tion); 

e manufact

ETSI EN 30

ement 

Sp
An

Page 41 of 5

OLTAGE C

dition applie

LOW VOLT

s defined in 

C without ex

elow the Sp

urers decla

00 220-1 V3

Measurem

pectrum 
nalyzer 

51         

CONDITION

es to battery

TAGE CON

ETSI EN 30

xceeding an

purious Emi

red operatin

3.1.1 (2017

ent 
Ra

Report No.:

NS 

y powered E

DITIONS 

00 220-1 [1

y applicable

ission limits

ng voltage. 

7-02) 

diated meas

P

 S20031100

EUT. 

], clause 5.

e limits (e.g

s without ex

surement 

PC 
 

206001 

N2017.05.05.0505

12.2. 

g. Duty Cycl

xceeding an

 

5.V.1.0 

e); 

y 



 
  

12.5 TE
 

EUT: 

Tempera

Pressure

Test Mod
 
864MHz 

DC
Suppl

﹤

 
 

 
866MHz 

DC
Suppl

﹤

 
 

 

 

EST RESUL

L

ature: 2

e: 1

de: T

C power 
ied (V) DC 

3.3 

3.2 

3.1 

3.0 

﹤3.0 

Test Cond

T nom(°C

Resu

C power 
ied (V) DC 

3.3 

3.2 

3.1 

3.0 

﹤3.0 

Test Cond

T nom(°C

Resu

LT 

LoRa Module

26 °C 

010 hPa 

TX 

Conduct
Powe

0.38

0.27

-0.32

-38.56

No funct

ditions 

C) 20 

lt 

Conduct
Powe

0.09

0.07

-0.32

-37.56

No funct

ditions 

C) 20 

lt 

 

 P

e 

ted 
er 

  a) R
limit
freq
radi
emis
b) T
dec

  

2  

6 

tion 

ted 
er 

 a) R
limit
freq
radi
emis
b) T
dec

  

2  

6 

tion 

Page 42 of 5

Mo

Re

Tes

Remain on ch
ts stated in c
uency band,
ated or cond
ssion limits; 

The equipme
lared operati

Stop Fu

Remain on ch
ts stated in c
uency band,
ated or cond
ssion limits; 

The equipme
lared operati

Stop Fu

51         

odel Name:

elative Hum

st Power:

hannel, for ch
clause 7.1.3, 
, for non-cha
ducted power
or 
nt cease to f
ing voltage.

unction Vo

  3.0

     PASS

hannel, for ch
clause 7.1.3, 
, for non-cha
ducted power
or 
nt cease to f
ing voltage.

unction Vo

3.0 

     PASS

Report No.:

Ra-0

idity: 60 %

DC 3

Limits 

hannelized e
or within the

annelized equ
r is greater th

function belo

oltage (V) 

S 

Limits 

hannelized e
or within the

annelized equ
r is greater th

function belo

oltage (V) 

S 

 S20031100

01H   

% 

3.3V 

equipment wi
e assigned op
uipment, whi
han the spur

ow the provid

equipment wi
e assigned op
uipment, whi
han the spur

ow the provid

206001 

N2017.05.05.0505

ithin the 
perating 
lst the 

rious 

ers 

ithin the 
perating 
lst the 

rious 

ers 

 

5.V.1.0 



 
  

 
869MHz 

 

DC
Suppl

﹤

 
 
 

 
 
 
 
 
 
 

 

C power 
ied (V) DC 

3.3 

3.2 

3.1 

3.0 

﹤3.0 

Test Cond

T nom(°C

Resu

Conduct
Powe

-0.48

-0..38

-1.85

-37.34

No funct

ditions 

C) 20 

lt 

 

 P

ted 
er 

8 a) re
app
b) re
Emi
(e.g
c) s
as th
volta

8 

5 

4 

tion 

Page 43 of 5

emain in the 
licable limits
educe its effe
ssion limits w
. Duty Cycle
hut down, (c
he voltage fa
age. 

Stop Fu

51         

Operating C
 (e.g. Duty C
ective radiate
without exce

e); or 
easing funct

alls below the

unction Vo

  3.0

     PASS

Report No.:

Limits 

Channel OC w
Cycle); or 
ed power be
eding any ap

tion); 
e manufactur

oltage (V) 

S 

 S20031100

without exce

low the Spur
pplicable lim

rers declared

206001 

N2017.05.05.0505

eeding any 

rious 
its 

d operating 

 

5.V.1.0 



 
  

 
13. ADA

 
13.1 APP

Adaptive 
 
13.2 LIM

 
The EUT 

The pe

value 

 
 

13.3 TES
Refe

 
 

 
13.4 TES

 

  
The

The

NOT

from
 

 

APTIVE PO

PLICABILIT
power cont

MITS OF AD

shall comp

eak power 

shown in Ta

ST PROCE
r to chapter

Conducte

ST SETUP 

e EUTs shal

e test equipm

TE: The po

m the EUT. 

 

OWER CON

TY 
trol applies 

DAPTIVE PO

ply with refer

measured w

able 29. 

EDURES 
r 5.12.3.2 o

ed measure

ll be set to c

ment shall t

wer measu

 

 P

NTROL 

to all EUT w

OWER CON

rence limits

when active

Tab

f ETSI EN 3

ement 

communica

then be use

ring interva

Page 44 of 5

with adaptiv

NTROL  

s defined in 

e APC funct

ble 29: APC 

300 220-1 V
Measurem

te with each

ed to measu

al should be

51         

ve power co

ETSI EN 30

tion at its m

power limit

V3.1.1 (201
ent 

Ra

h other for a

ure power fo

 sufficiently

Report No.:

ontrol using 

00 220-1 [1

inimum sett

7-02) 

diated meas

at least the 

or at least 6

y long to cap

 S20031100

annex C ba

], clause 5.

ting shall no

surement 

APC settlin

60 seconds.

pture transm

206001 

N2017.05.05.0505

and AF. 

13.2. 

ot exceed th

 

 
ng time. 

. 

missions 

 

5.V.1.0 

he 



 
  

13.5 TES
 

EUT: 

Tempera

Pressure

Test Mod
 
 

Note: Th
 

ST RESULT

L

ature: 2

e: 1

de: N

he equipme

T 

LoRa Module

26 °C 

010 hPa 

N/A 

nt is not ap
 

 P

e 

plicable for 

Page 45 of 5

Mo

Re

Tes

adaptive po

51         

odel Name:

elative Hum

st Power:

ower contro

Report No.:

Ra-0

idity: 60 %

N/A 

ol. 

 S20031100

01H   

% 

206001 

N2017.05.05.0505

 

5.V.1.0 



 
  

14. RX S
 

14.1 APP
 Rx

in clause 
 

14.2 LIMIT
Refe

 

The se

The re

bandw

For ex

shall b

receiv
 
 

14.3 TES
Refer

 
14.4 TES

 
 
 
 
 
 

 
 

SENSITIVIT

PLICABILIT
x sensitivity 
4.5.1. 

TS OF RX S
er to chapte

ensitivity fo

eceiver ban

width select

xample, the

be better tha

ver sensitivit

ST PROCE
r to chapter 

Conducte

ST SETUP 

EUT 

TY LEVEL

TY 
requiremen

SENSITIVIT
er 4.4.1.2 of

r receivers 

dwidth RB s

ivity. 

 sensitivity 

an +8 dBμV

ty of -105 d

DURES 
5.14.3.3 of

ed measure

 P

L 

nt is applica

TY LEVEL 
f ETSI EN 3

shall be be

shall be dec

for a 25 kH

V emf for a 5

Bm. 

f ETSI EN 3

ement 

 

signa
gene

Page 46 of 5

able to all EU

300 220-2 V

low or equa

clared by th

z Operating

50 Ω receiv

300 220-1 V
Measurem

al 
erator 

51         

UT employi

V3.2.1& EN

al to Table 3

he manufact

g Channel e

ver input imp

V3.1.1 (2017
ent 

Ra

Report No.:

ng polite sp

 300 220-1 

32 level. 

turer. RB is 

equipment w

pedance. T

7-02) 

diated meas

 S20031100

pectrum acc

V3.1.1, cla

the usually

with a 16 kH

his corresp

surement 

206001 

N2017.05.05.0505

cess as set 

use 5.14.2.

 
y 3 dB recei

Hz bandwidt

onds to a 

 

5.V.1.0 

out 

. 

ver 

th 



 
  

 
14.5 TES
 

EUT: 

Tempera

Pressure

Test Mod
 
 Note: The
 
 

ST RESULT

L

ature: 2

e: 1

de: N

e EUT has n

TS 

LoRa Module

26°C 

012 hPa 

N/A 

no function 

 P

e 

of polite sp

Page 47 of 5

Mo

Re

Tes

ectrum acc

 

51         

odel Name:

lative Humi

st Voltage:

cess. So this

Report No.:

Ra-0

idity: 53 %

N/A 

s test is not 

 S20031100

1H   

% 

applicable.

206001 

N2017.05.05.0505

. 

 

5.V.1.0 



 
  

 
15. BLO

 
15.1 AP

   Blo
 

15.2 LIM
The blo

300 220-1

 

The b

Table 

 

 

The b

Table 

 

 

 

OCKING 

PLICABILIT

ocking appl

MITS OF BL
ocking level 

1 [1], clause

Blockin

Blocking

Blocking

locking leve

42, except 

Blockin

Blocking

Blocking

locking leve

43, except 

Block

Blocki

Blocking

TY 

ies to all rec

LOCKING 
 shall be be

e 5.18.3. 

Table 4

Req

g at ±2 MHz f

g at ±10 MHz f

 at ±5 % of Ce

whicheve

els at the sp

at frequenc

Table 4

Req

g at ±2 MHz f

g at ±10 MHz f

 at ±5 % of Ce

whicheve

els at the sp

at frequenc

Table 43

Req

king at ±2 MHz

ing at ±10 MH

 at ±5 % of Ce

whicheve

 

 P

ceivers. 

etter or equa

41: Blocking

quirement 

rom OC edge 

from OC edge

entre Frequen

er is the greate

pecified freq

cies where s

2: Blocking 

quirement 

rom OC edge 

from OC edge

entre Frequen

er is the greate

pecified freq

cies where s

3: Blocking 

quirement 

z from Centre 

Hz from Centre

entre Frequen

er is the greate

Page 48 of 5

al to catego

g level param

fhigh and flow

e fhigh and flow

ncy or 15 MHz

er 

quency offse

spurious res

level param

fhigh and flow

e fhigh and flow

ncy or 15 MHz

er 

quency offse

spurious res

level param

Frequency 

e Frequency

ncy or 15 MHz

er 

51         

ory 2 referen

meters for R

w 

z, 

ets shall be

sponses are

meters for R

w 

z, 

ets shall be

sponses are

eters for RX

z, 

Report No.:

nce limits le

RX category

Lim

Receiver c

≥ -69 

≥ -44 

≥ -44 

e equal to or

e found. 

RX category 

Lim

Receiver ca

≥ -43 

≥ -33 

≥ -33 

e equal to or

e found. 

X category 1

Lim

Receiver c

≥ -20 

≥ -20 

≥ -20 

 S20031100

evel defined

y 2 

mits 

category 2 

dBm 

dBm 

dBm 

r greater tha

1.5 

mits 

ategory 1.5 

dBm 

dBm 

dBm 

r greater tha

1 

mits 

category 1 

dBm 

dBm 

dBm 

206001 

N2017.05.05.0505

d in ETSI EN

an the limits

an the limits

 

5.V.1.0 

N 

s 

s 



 
  

 
15.3 TES

Refer

 
 

15.4 TES

 

ST PROCE
r to chapter 

Conducte

ST SETUP 

EDURES 
5.18.6.3&5

ed measure

 

 P

5.18.6.4 of E

ement 

Page 49 of 5

ETSI EN 30
Measurem

51         

00 220-1 V3
ent 

Ra

Report No.:

3.1.1 (2017-

diated meas

 S20031100

-02) 

surement 

206001 

N2017.05.05.0505

 

 

5.V.1.0 



 
  

15.5 TES
EUT: 

Tempera

Pressure

Test Mod
  
864MHz 
Flow=86

Receive
categor

2 

 
866MHz
Flow=86

Receive
categor

2 

 
869MHz 
Flow=86

Receive
categor

2 

 

 

ST RESULT
L

ature: 2

e: 1

de: R

3.9375MHz; 

er 
ry 

Freque

+2 MHz

-2 MH
+2 MH
-2 MH

+10 MH
-10 MH
+10 MH
-10 MH

-43
+43

z 
65.9375MHz

er 
ry 

Freque

+2 MHz
-2 MH
+2 MH
-2 MH

+10 MH
-10 M
+10 M
-10 M

-43
+43

68.9375 MH

er 
ry 

Freque

+2 MHz
-2 MH
+2 MH
-2 MH

+10 MH
-10 M
+10 M
-10 M

-43
+43

TS 
LoRa Module

26°C 

012 hPa 

RX 

Fhigh=864.

ency offset 

z of Flow 

Hz of Flow 
Hz of Fhigh 

z of Fhigh 
Hz ofFhigh 
Hz of Fhigh 
Hz of Flow 
Hz of Flow 
.2 MHz 

3.2 MHz 

z; Fhigh=86

ency offset 

z of Flow 
Hz of Flow 
Hz of Fhigh 
Hz of Fhigh 
Hz ofFhigh 
Hz of Fhigh 

MHz of Flow 
Hz of Flow 
.2 MHz 

3.2 MHz 

Hz; Fhigh=8

ency offset 

z of Flow 
Hz of Flow 
Hz of Fhigh 
Hz of Fhigh 
Hz ofFhigh 
Hz of Fhigh 

MHz of Flow 
Hz of Flow 
.2 MHz 

3.2 MHz 

 P

e 

0625MHz 
Test 

Frequen
(MHz

865.93

861.93
866.06
862.06
874.06
854.06
873.93
853.93
820.63

907.3

66.0625MH
Test 

Frequen
(MHz

867.93
863.93
868.06
864.06
876.06
856.06
875.93
855.93
822.63

909.3

69.0625MH
Test 

Frequen
(MHz

870.93
866.93
871.06
867.06
879.06
859.06
878.93
858.93
825.48

912.5

Page 50 of 5

Mo

Re

Tes

ncy 
z) 

R
B

75 

75 
25 
25 
25 
25 
75 
75 
75 
6  

z 

ncy 
z) 

R
B

75 
75 
25 
25 
25 
25 
75 
75 
75 
6  

Hz 

ncy 
z) 

R
B

75 
75 
25 
25 
25 
25 
75 
75 
75 
1  

51         

odel Name:

elative Hum

st Voltage:

Reciever 
BW(kHz) 

125 

125 
125 
125 
125 
125 
125 
125 
125 
125 

Reciever 
BW(kHz) 

125 
125 
125 
125 
125 
125 
125 
125 
125 
125 

Reciever 
BW(kHz) 

125 
125 
125 
125 
125 
125 
125 
125 
125 
125 

Report No.:

Ra-0

idity: 53 %

DC 3

Measure
Vause(d

-37 

-35 
-36 
-33 
-27 
-27 
-26 
-20 
-27 
-25 

Measure
Vause(d

-33 
-35 
-31 
-32 
-31 
-23 
-24 
-21 
-27 
-24 

Measure
Vause(d

-34 
-36 
-32 
-33 
-23 
-21 
-24 
-24 
-29 
-27 

 S20031100

01H   

% 

3.3V 

ment 
dB) 

≧

ment 
dB) 

≧

ment 
dB) 

≧

206001 

N2017.05.05.0505

≧Limit(dB)

-69 

-69 
-69 
-69 
-44 
-44 
-44 
-44 
-44 
-44 

≧Limit(dB)

-69 
-69 
-69 
-69 
-44 
-44 
-44 
-44 
-44 
-44 

≧Limit(dB)

-69 
-69 
-69 
-69 
-44 
-44 
-44 
-44 
-44 
-44 

 

5.V.1.0 



 
  

 

 

 

 

 

  
 

APPENDDIX-PHOT

 P

EN

OGRAPHS

Radiated

Page 51 of 5

ND OF REP

S OF EUT

d Measurem

 

51         

PORT 

 CONSTR

ment Photo

Report No.:

RUCTIONA

os 

 S20031100

AL DETAIL

206001 

N2017.05.05.0505

LS 

 

 

 

5.V.1.0 


		2020-06-08T15:55:50+0800




