
 
 

 
TA Techno
CFR47 Par
of demonst
 

 
 

Applica

FCC ID

Produc

Brand 

Model 

Market

Report

Issue D

ology (Shangh
rt 2 (2020)/ F
trating compl

Pe

TA T
N

   

RF

ant Q

D X

ct  LT

 Q

B

ing Q

 No. R

Date N

hai) Co., Ltd. 
FCC CFR47 P
iance with the

erformed by: 

Techn
No.145, Jintan

F TES

Quectel W

XMR2020

TE Cat M

Quectel 

BG95-M5

Quectel B

R2108A07

November

tested the ab
Part 27C (202
e requiremen

 
Peng Tao 

ology
g Rd, Tangzhe

TEL: +8
FAX: +86-0

 
 
 

ST RE
 
 
 

Wireless S

005BG95M

M1 & Cat 

G95-M5

767-R7V2

r 29, 202

bove equipme
20). The test 
nts as docume

y (Shan
en Industry Pa
6-021-507911

021-50791141

EPOR

Solutions 

M5 

NB2 & E

2 

1 

ent in accorda
results show 
ented in this r

Approve

nghai)
ark, Pudong Sh
141/2/3 
1/2/3-8000 

RT 

Co., Ltd 

EGPRS M

ance with the
that the equi

report.  

 
d by: Kai Xu 

) Co., L
hanghai, Chin

     

Module 

e requirement
pment tested

Ltd. 
a 

ts in FCC 
d is capable 



 
 RF T

TA Techno
This report sh

1 Test 
1.1 N
1.2. T
1.3 T

2 Gene
2.1 A
2.2 G

3 Appli
4 Test 
5 Test 

5.1 R
5.2 O
5.3 B
5.4 P
5.5 F
5.6 S
5.7 R

6 Main 
ANNEX A
ANNEX B
ANNEX C
ANNEX D

 

 

Test Report   

logy (Shangh
hall not be repr

Laboratory
Notes of the 
Test facility
Testing Loca
eral Descrip
Applicant an
General info
ied Standar
Configurati
Case Resu
RF Power O
Occupied Ba
Band Edge C
Peak-to-Ave
Frequency S
Spurious Em
Radiates Sp

Test Instru
A: The EUT A
B: Test Setu
C: Verify dat
D: Product C

              

hai) Co., Ltd. 
roduced except 

y .................
Test Repor

y .................
ation ...........
ption of Equ
nd Manufactu
rmation ......
rds .............
ion .............
lts ..............

Output and E
andwidth ....
Compliance 

erage Power
Stability .......
missions at A
urious Emis

uments .......
Appearanc

up Photos ..
ta ...............
Change Des

 

             

            
t in full, without

TABLE
...................
rt .................
...................
...................
uipment un
urer Informa
...................
...................
...................
...................

Effective Isot
...................
..................

r Ratio (PAP
...................

Antenna Term
ssion ...........
...................
e ................
...................
...................
scription ....

             

      TA-MB
t the written ap

 

E OF CO
...................
...................
...................
...................
der Test ....

ation............
...................
...................
...................
...................
ropic Radiat
...................
...................

PR) ..............
...................
minals ........
...................
...................
...................
...................
...................
...................

 

 
              

B-05-003R   
pproval of TA Te

NTENT
..................
..................
..................
..................
..................
..................
..................
..................
..................
..................
ted Power ..
..................
..................
..................
..................
..................
..................
..................
..................
..................
..................
..................

     Report N

            
echnology (Shan

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

No.: R2108A07

    Page 2 o
nghai) Co., Ltd. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

67-R7V2 

of 90 

................ 6

................ 6

................ 6

................ 6

................ 7

................ 7

................ 7

................ 9

.............. 10

.............. 12

.............. 12

.............. 17

.............. 38

.............. 54

.............. 56

.............. 64

.............. 73

.............. 86

.............. 87

.............. 88

.............. 89

.............. 90

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 RF T

TA Techno
This report sh

Ve

R

R

R

No
the
des

 

Test Report   

logy (Shangh
hall not be repr

ersion Rev

Rev.0 Initi

Rev.1 
Upd
Upd

Rev.2 Upd

ote: This revi
e previously 
stroy the pre

              

hai) Co., Ltd. 
roduced except 

vision desc

ial issue of r

date data. 
date descrip

date descrip

ised report (
issued repo

eviously issu

             

            
t in full, without

cription 

report. 

ption 

ption 

(Report No. 
ort (Report N
ued report a

             

      TA-MB
t the written ap

R2108A076
No. R2108A0
and dispose 

 
              

B-05-003R   
pproval of TA Te

67-R7V2) su
0767-R7V1)
of it accordi

     Report N

            
echnology (Shan

Is

Septem

Novem

Novem

upersedes a
). Please dis
ingly. 

No.: R2108A07

    Page 3 o
nghai) Co., Ltd. 

ssue Date 

mber 24, 20

mber 11, 202

mber 29, 202

and replaces
scard or 

67-R7V2 

of 90 

021

21

21

s 



Nu

Da

No

All
on
an

 
 RF T

TA Techno
This report sh

umber Tes

1 
RF
Ra

2 Oc

3 Ba

4 Pe

5 Fre

6 Sp

7 Ra

ate of Testing

ote: PASS: T
FAIL: Th

 indications 
 interpretatio
d are publis

BG95-M5
R2005A02
Tested ca

RF Powe
Power 

Occupied

Band Edg

Test Report   

logy (Shangh
hall not be repr

st Case 

F Power Ou
adiated Powe

ccupied Band

nd Edge Co

ak-to-Avera

equency Sta

urious Emis

adiates Spur

g (original): 
(variant): A

The EUT com
he EUT does

of Pass/Fai
ons and/or o

shed for info
5 (Report No
283-R7). Th
ases refer to

Test 

er Output an

d Bandwidth

ge Complian

              

hai) Co., Ltd. 
roduced except 

Summ

utput and Ef
er 

dwidth 

ompliance 

age Power R

ability  

ssions at Ant

rious Emissio

May 24, 202
August 31, 2
mplies with 
s not comply
l in this repo
observations
rmational pu
o.: R2108A0
here is only
o the follow

Case 

d Effective R

 

nce 

             

            
t in full, without

mary of M

ffective Isot

Ratio 

tenna Term

on 

20~ June 16
2021 ~ Nove
the essentia
y with the es
ort are opinio
s of test resu
urposes only
0767-R7V2)

y changed th
wing table. P

Radiated 

             

      TA-MB
t the written ap

Measure

Clau

ropic 
2.104
27.50
/27.5
/27.5

2.104

27.53
/27.5
/27.5

27.50

2.105

inals

2.105
/27.5
/27.5
/27.5
2.105
/27.5
/27.5
/27.5

6, 2020 
ember 5, 20
al requireme
ssential requ
ons express
ults. Measur
y. 
) is a varian
he Power A
Please refe

Original

PASS 

PASS 

PASS 

 
              

B-05-003R   
pproval of TA Te

ment Re

use in FCC 
46 
0(d)(4) 
50(b)(10) 
50(c)(10) 

49 

3(h)  
53(g)  
53(f) /27.53(

0(d)/KDB97

55 / 27.54

51  
53(h)  
53(g)  
53(f) /27.53(
53  
53(h)  
53(g)  
53(f) /27.53(

21 
ents in the st
uirements in
sed by TA Te
rement Unce

nt model of 
Amplifier an
er to Append

Retes

Verify t
frequency

Verify t
frequency

     Report N

            
echnology (Shan

esults 

rules 

c)  

71168 D01(5

c)  

c) 

tandard. 
 the standar
echnology (S
ertainties we

BG95-M5 (R
nd Software
dix C for Ve

Vari

st(NB-IoT 4/

he worst co
y band(NB-Io
he worst co

y band(NB-Io

No.: R2108A07

    Page 4 o
nghai) Co., Ltd. 

5.7) 

rd. 
Shanghai) C
ere not take

Report No.:
e Version of
erify data 

ant  

/66/12/13/71

mbination o
oT 4/66/12/1
mbination o
oT 4/66/12/1

67-R7V2 

of 90 

Verdict

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Co., Ltd. bas
n into accou

: 
f product. 

1/85) 

f each 
13/71/85)
f each 

13/71/85)

sed 
unt 



 
 RF T

TA Techno
This report sh

Peak-to-A

Frequenc

Spurious 

Radiates 

The detai

Test Report   

logy (Shangh
hall not be repr

Average Pow

cy Stability  

Emissions a

Spurious E

iled produc

              

hai) Co., Ltd. 
roduced except 

wer Ratio  

at Antenna T

mission 

ct change de

             

            
t in full, without

Terminals

escription p

             

      TA-MB
t the written ap

PASS 

PASS 

PASS 

PASS 

please refe

 

 

 
              

B-05-003R   
pproval of TA Te

Retes

Verify t
frequency

Verify t
frequency

Verify t
frequency

rs to the Di

     Report N

            
echnology (Shan

st(NB-IoT 4/

he worst co
y band(NB-Io
he worst co

y band(NB-Io
he worst co

y band(NB-Io
ifference De

No.: R2108A07

    Page 5 o
nghai) Co., Ltd. 

/66/12/13/71

mbination o
oT 4/66/12/1
mbination o
oT 4/66/12/1
mbination o
oT 4/66/12/1
eclaration L

67-R7V2 

of 90 

1/85) 

f each 
13/71/85)
f each 

13/71/85)
f each 

13/71/85)
Letter. 



 
 RF T

TA Techno
This report sh

1 Tes

1.1 Not

This repor
(shangha
conditions
into accou
regulatory
 

1.2. Tes

FCC (Des

TA Techn
list of test 

A2LA (Ce

TA Techn
Accreditat
 

1.3 Tes

Compa

Addres

City: 

Post co

Country

Contac

Telepho

Fax: 

Website

E-mail: 

 

Test Report   

logy (Shangh
hall not be repr

st Labor

tes of the 

rt shall not b
ai) co., Ltd. 
s and modes
unt and are p
y compliance

st facility 

signation nu

ology (Shan
facilities rec

ertificate Nu

ology (Shan
tion to perfo

sting Loca

any: TA

s: No

Sh

ode: 20

y: P. 

t: Xu

one: +8

+8

e: ht

xu

              

hai) Co., Ltd. 
roduced except 

atory 

Test Repo

be reproduce
The results 
s of operatio
published fo
e of the app

 

umber: CN1

nghai) Co., L
cognized to 

umber: 3857

nghai) Co., L
rm electrom

ation 

A Technolog

o.145, Jinta

hanghai 

01201 

 R. China 

u Kai 

86-021-5079

86-021-5079

ttp://www.ta-

ukai@ta-sha

             

            
t in full, without

ort 

ed in full or p
documented

on as describ
or informatio
licable stand

1179, Test F

Ltd. has bee
perform ele

7.01) 

Ltd. has bee
magnetic em

y (Shangha

ng Rd, Tang

91141/2/3 

91141/2/3-8

-shanghai.co

anghai.com

             

      TA-MB
t the written ap

partial, witho
d in this repo
bed herein .

onal purpose
dards stated

Firm Regist

n listed on th
ctromagneti

en listed by A
ission meas

i) Co., Ltd.

gzhen Indus

000 

om 

 
              

B-05-003R   
pproval of TA Te

out the writte
ort apply on
Measureme

es only. This
d above. 

tration Num

he US Fede
ic emissions

American As
surement. 

stry Park, Pu

     Report N

            
echnology (Shan

en approval 
ly to the test
ent Uncertai
 report is wr

mber: 44662

eral Commun
s measurem

ssociation fo

udong Shang

No.: R2108A07

    Page 6 o
nghai) Co., Ltd. 

 of TA techn
ted sample, 
nties were n
ritten to supp

26) 

nications Co
ments.  

or Laborator

ghai, China 

67-R7V2 

of 90 

nology 
under the 

not taken 
port 

ommission 

ry 



 
 RF T

TA Techno
This report sh

2 Ge

2.1 Ap

Applica

Applica

Manufa

Manufa

2.2 Ge

Model 

IMEI 

Hardwa
Softwar
Power 

Antenn

Antenn

Test Mo
Test Mo
Catego
Deploy
Sub-ca
Ntones

Maximu

Maximu

Test Report   

logy (Shangh
hall not be repr

eneral De

plicant an

ant 

ant address

acturer 

acturer add

neral info

are Version 
re Version 
Supply 

a Type 

a Gain 

ode(s) 
odulation 

ory 
ment 
rrier spacing
 

um E.I.R.P 

um E.R.P. 

              

hai) Co., Ltd. 
roduced except 

escriptio

nd Manufa

s 

dress 

rmation 

g 

             

            
t in full, without

n of Equ

acturer Info

Quectel Wi

Building 5, 
Tianlin Roa

Quectel Wi

Building 5, 
Tianlin Roa

EU
BG95-M
Original
Variant
R1.1 
BG95M5
External
The EUT
testing i
Antenna

Fre

NB-IoT B
BPSK, Q
NB2 
stand-alo
3.75KHz
single-to
NB-IoT B
NB-IoT B
NB-IoT B
NB-IoT B
NB-IoT B

             

      TA-MB
t the written ap

uipment u

ormation

reless Solut

Shanghai B
ad, Minhang 

reless Solut

Shanghai B
ad, Minhang 

UT Descripti
M5 

5LAR02A03
 power supp
T don’t have
in this repo

a) 
equency(MH

700 
710 
780 

1720 
1740 
1780 

Band 4/12/1
QPSK    

one 
z, 15KHz 
one, multi-to
Band 4 
Band 66 
Band 12 
Band 13 
Band 71 

 
              

B-05-003R   
pproval of TA Te

under Te

tions Co., Lt

Business Pa
District, Sha

tions Co., Lt

Business Pa
District, Sha

ion 

8668330
8668330

 
ply 
e standard A
ort is the af

Hz) 

3/66/71/85

ne 
25.68dB
25.54dB
25.12dB
26.01dB
23.20dB

     Report N

            
echnology (Shan

est 

td      

rk Phase III 
anghai, Chin

td      

rk Phase III 
anghai, Chin

040004456 
040047463 

Antenna, The
fter-market 

G

Bm 
Bm 
Bm 
Bm 
Bm 

No.: R2108A07

    Page 7 o
nghai) Co., Ltd. 

(Area B), N
na 200233  

(Area B), N
na 200233  

e Antenna u
accessory 

Gain(dBi) 
1.66 
3.26 
4.45 
1.94 
2.00 
0.97 

67-R7V2 

of 90 

No.1016 
 

No.1016 
 

used for 
(Dipole 



 
 RF T

TA Techno
This report sh

Rated P
Extrem
Extrem

Freque

Note: 1
the app

Test Report   

logy (Shangh
hall not be repr

Power Supp
e Voltage 
e Temperat

ncy Range(

. The EUT i
plicant. 

              

hai) Co., Ltd. 
roduced except 

ply Voltage: 

ture 

s) 

s sent from 

             

            
t in full, without

NB-IoT B
3.8V 
Minimum
Lowest: 

NB-I
NB-Io
NB-Io
NB-Io
NB-Io
NB-Io

the applican

             

      TA-MB
t the written ap

Band 85 

m: 3.3V   M
-40°C    H
Mode 

IoT Band 4
oT Band 12
oT Band 13
oT Band 66
oT Band 71
oT Band 85
nt to TA and

 
              

B-05-003R   
pproval of TA Te

25.27dB

Maximum: 4.
Highest: +85

Tx
171

69
77

171
66
69

d the informa

     Report N

            
echnology (Shan

Bm   

3V 
5°C  
x (MHz) 
0 ~ 1755 
9 ~ 716 
7 ~ 787 
0 ~ 1780 
3 ~ 698 
8 ~ 716 
ation of the E

No.: R2108A07

    Page 8 o
nghai) Co., Ltd. 

Rx (M
2110 ~ 

729 ~ 
746 ~ 

2110 ~ 
617 ~ 
728 ~ 

EUT is decla

67-R7V2 

of 90 

Hz) 
2155 
746 
756 
2180 
652 
746 
ared by



 
 RF T

TA Techno
This report sh

3 Ap

According
following s
 
Test stan

FCC CFR

ANSI C63

Referenc

FCC CFR

KDB 9711

 
 

Test Report   

logy (Shangh
hall not be repr

pplied Sta

g to the spec
standards: 

dards: 

R47 Part 27C

3.26 (2015) 

e standard

R47 Part 2 (2

168 D01 Po

              

hai) Co., Ltd. 
roduced except 

andards 

cifications of

 

C (2020) 

: 

2020)  

wer Meas L

             

            
t in full, without

f the manufa

License Dig

             

      TA-MB
t the written ap

acturer, it mu

gital System

 
              

B-05-003R   
pproval of TA Te

ust comply w

ms v03r01

     Report N

            
echnology (Shan

with the requ

No.: R2108A07

    Page 9 o
nghai) Co., Ltd. 

uirements of

67-R7V2 

of 90 

f the 



 
 RF T

TA Techno
This report sh

4 Tes

Radiated 
EUT stand
(horizonta
the worst 
 
All modes
Subseque
The follow
The follow
Test mod
4/12/13/66

Tes

RF Power
Effective I
Radiated 

Occupied 

Band Edg
Complianc

Peak-to-A
Power Ra

Test Report   

logy (Shangh
hall not be repr

st Config

measureme
d-up position

al and vertica
case was re

s as Subcarr
ently, only th
wing testing 
wing testing 
es are chos
6/71/85: 

st items 

r Output and
sotropic  
Power 

Bandwidth 

ge 
ce 

Average 
atio 

              

hai) Co., Ltd. 
roduced except 

guration 

ents are perf
n (Z axis), li
al), the wors
ecorded. 

rier Spacing
he worst cas
in NB-IoT is
in different m
sen to be r

Mod

d 

NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 

             

            
t in full, without

formed by ro
e-down pos

st emission w

, modulation
e emissions

s set based o
mode is set 
reported as

de 

Dep
m

Stan

B4 
B12 
B13 
B66 
B71 
B85 
B4 
B12 
B13 
B66 
B71 
B85 
B4 
B12 
B13 
B66 
B71 
B85 
B4 
B12 
B13 
B66 
B71 
B85 

             

      TA-MB
t the written ap

otating the E
ition (X, Y a
was found in

ns, Channel 
s are reporte
on the maxim
to detail in t

s the worst 

ployment 
mode 

nd-alone

O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 

 
              

B-05-003R   
pproval of TA Te

EUT in three
axis). Receiv
n position (Z

were invest
ed. 
mum RF Ou
the following
case config

Subcarrier 
Spacing 

(kHz) 

3.75 15

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

     Report N

            
echnology (Shan

 different ort
ver antenna 
Z axis, horizo

tigated. 

utput Power.
g table: 
guration bel

Modulat

BPSK Q

O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 

No.: R2108A07

    Page 10
nghai) Co., Ltd. 

thogonal tes
polarization

ontal polariz

 

low for NB-

tion 
C

QPSK L 

O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O - 
O - 
O - 
O - 
O - 
O - 

67-R7V2 

0 of 90 

st planes. 
 
ation) and 

-IoT Band 

Test 
Channel 

M H

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
- O
- O
- O
- O
- O
- O
O - 
O - 
O - 
O - 
O - 
O - 



 
 RF T

TA Techno
This report sh

Frequency

Conducte
Emissions

Radiates S
Emission 

Note 
1. The ma
2. The ma
 
 

Test Report   

logy (Shangh
hall not be repr

y Stability 

d Spurious 
s 

Spurious 

ark “O” mean
ark “-” means

              

hai) Co., Ltd. 
roduced except 

NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 
NB-IoT 

ns that this c
s that this co

             

            
t in full, without

B4 
B12 
B13 
B66 
B71 
B85 
B4 
B12 
B13 
B66 
B71 
B85 
B4 
B12 
B13 
B66 
B71 
B85 

configuration
onfiguration 

             

      TA-MB
t the written ap

O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 

n is chosen 
is not testin

 
              

B-05-003R   
pproval of TA Te

O O
O O
O O
O O
O O
O O
- O
- O
- O
- O
- O
- O
- O
- O
- O
- O
- O
- O

for testing.
ng. 

     Report N

            
echnology (Shan

O 
O 
O 
O 
O 
O 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

No.: R2108A07

    Page 11
nghai) Co., Ltd. 

O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 
O O 

67-R7V2 

 of 90 

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O



 
 RF T

TA Techno
This report sh

5 Tes

5.1 RF 

Ambient 

 

Methods 

During the
power tran

1. The tes
a)  Conn
antenna i
non-condu
b)  Key th
level (LVL
peaks. If a
reading a
battery vo
during tran
c)  Repla
whose ga
same loca
d)  Conn
(in dB) as 
maximum
e)  Deter
b) and d) 
f)  The m
g)  When
it is neces
filters, com
point whe
EIRP (dBm
where:dBd
EIRP (dBm
The RB a
 

Test Report   

logy (Shangh
hall not be repr

st Case R

Power Ou

condition 

Tempera

23°C ~2

of Measure

e process of
nsmission a

sting follows 
ect the equ
in a vertica
ucting rotatin
he transmitt

L) measurem
a standard r
t each angu

oltage droop
nsmission). 

ace the tran
in is known 
ation as the 
ect the ante
 LOSS. If a 
 reading.LO

rmine the eff
using the fo

maximum ER
n calculating
ssary to know
mbiners) inte
re power is 
m) = Output
d refers to g
m ) = ERP (
allocation r

              

hai) Co., Ltd. 
roduced except 

Results 

utput and 

ature 

25°C 

ement  

f the testing,
nd proper m

FCC KDB 9
uipment as 
al orientatio
ng platform 
ter, then rota
ments at ang
radiation tes
ular increme
p, which sho

smitter und
relative to a
center of the

enna to a sig
standard ra

OSS = Gene
fective radia
llowing equa

RP is the ma
g ERP, in ad
w the loss va
erposed betw
applied to th
t Power (dBm
gain relative 
dBm) + 2.15
refers to se

 

             

            
t in full, without

Effective 

Relative 

45%~

, The EUT is
modulation. 

971168 D01
illustrated. 

on on a ma
of a RF ane
ate the EUT
gular increm
t site is used
ent. (Note: s
ould not exc

er test with
n ideal half-
e antenna u
gnal genera
diation test 
rator Output

ated output p
ation:ERP (d

aximum valu
dition to kno
alues of all e
ween the po
he antenna. 
m) - Losses 
to an ideal d

5 (dB.) 
ection 5.1,

             

      TA-MB
t the written ap

Isotropic 

humidity 

~50% 

s controlled 
 

 v03r01 Sec
Mount the 
anufacturer 

echoic cham
T 360°azim
ments that ar
d, raise and
several batt
ceed 5% of

 a vertically
-wave dipole
nder test. 

ator with a k
site is used
t Power (dB
power at eac
dBm) = LVL
e determine

owing the an
elements (e.
oint where tr

ERP can th
(dB) + Ante

dipole. 

 using the 

 
              

B-05-003R   
pproval of TA Te

Radiated 

by the Base

ction 5.8 and
equipment 
specified m

mber (preferr
muthally and 
re sufficientl
 lower the te
teries may b
f the manufa

y polarized 
e). The cente

nown outpu
, raise and l
m) – Analyz
ch angular p
L (dBm) + LO
ed in the pre
ntenna radia
.g.transmiss
ransmitter ou
hen be calcu
enna Gain (d

maximum

     Report N

            
echnology (Shan

Power 

Pressure

101.5kPa

e Station Sim

d ANSI C63
with the m
mounting s
red) or a sta

record spec
ly small to p
est antenna 
be needed t
actured spe

half-wave d
er of the ant

t power and
ower the tes

zer reading (
position from
OSS (dB) 
eceding step
ation and ma
sion line atte
utput power 
ulated as foll
dBi) 

 output pow

No.: R2108A07

    Page 12
nghai) Co., Ltd. 

e 

a 

mulator to en

3.26 (2015). 
anufacturer 
urface loca
ndard radiat
ctrum analyz
permit resolu

to obtain a 
to offset the

ecified batte

dipole (or an
enna should

d record the
st antenna t
(dBm) 

m the reading

p. 
atching chara
enuation, mis

is measure
lows:  

wer config

67-R7V2 

2 of 90 

nsure max 

specified 
ated on a 
tion site.  
zer power 
ution of all 
maximum 

e effect of 
ry voltage 

n antenna 
d be at the 

 path loss 
o obtain a 

gs in steps 

acteristics, 
smatches, 
d, and the 

uration. 



 
 RF T

TA Techno
This report sh

Test Setu

The loss 
considera

Note: Area
The radiat
lie-down p
worst case

Limits  

No specifi

Rule Part 
746-757 M
Rule Part 
band and
limited to 

Test Report   

logy (Shangh
hall not be repr

up 

between RF
tion. 

a side:2.4mX
ted emission
position (X, Y
e was recor

ic RF power

27.50(b) (10
MHz, 776-78

27.50(c) (1
 the 698-74
3 watts ERP

              

hai) Co., Ltd. 
roduced except 

F output po

X3.6m 
n was meas
Y axis). The
ded. 

r output requ

0) specifies 
88 MHz, and
0) specifies

46 MHz ban
P”  

             

            
t in full, without

rt of the EU

sured in the f
e worst emis

uirements in

that “Portab
d 805-806 M
s that “Porta
nd, and fixed

             

      TA-MB
t the written ap

UT and the 

following po
sion was fou

n part 2.1046

ble stations (
MHz bands a
able stations
d and mobi

 
              

B-05-003R   
pproval of TA Te

input port o

osition: EUT 
und in stand

6. 

(hand-held d
are limited to
s (hand-held
le stations 

     Report N

            
echnology (Shan

of the tester

stand-up po
d-up position

devices) tran
o 3 watts ER
d devices) in
in the 600 

No.: R2108A07

    Page 13
nghai) Co., Ltd. 

r has been t

 

 

osition (Z ax
n (Z axis) an

nsmitting in 
RP” 
n the 600 M
MHz uplink 

67-R7V2 

3 of 90 

 

taken into 

xis), 
nd the 

the 

MHz uplink 
band are 



 
 RF T

TA Techno
This report sh

Rule Part 
1710–175
 

 

Measurem

The asses
with the co

 

Test Report   

logy (Shangh
hall not be repr

27.50(d) (4)
55 MHz band

Part 27.50(
Part 27.50(
Part 27.50(

ment Uncer

ssed measu
overage fac

              

hai) Co., Ltd. 
roduced except 

) specifies th
d are limited

(b)(10)Limit 
(c)(10)Limit 
(d)(4)Limit  

rtainty 

urement unc
ctor k = 2, U=

             

            
t in full, without

hat “Fixed, m
d to 1 watt E

 
 

ertainty to e
=0.4 dB for R

             

      TA-MB
t the written ap

mobile and p
EIRP”  

 ≤
 ≤
 ≤

ensure 95% 
RF power o

 
              

B-05-003R   
pproval of TA Te

portable (ha

≤ 3 W  (34
≤ 3 W  (34
≤ 1 W  (30

confidence 
utput, k = 2,

     Report N

            
echnology (Shan

and-held) sta

4.77 dBm) 
4.77 dBm) 
0 dBm) 

level for the
 U= 1.19 dB

No.: R2108A07

    Page 14
nghai) Co., Ltd. 

ations opera

e normal dist
B for ERP/EI

67-R7V2 

4 of 90 

ating in the 

tribution is 
IRP. 



St

B
St

B
St

 
 RF T

TA Techno
This report sh

Test Resu

Mode    

NB-IoT 
Band 4 
tandalone 

Mode    

NB-IoT 
Band 12 
tandalone 

Mode    

NB-IoT 
Band 13 
tandalone 

Mode    

Test Report   

logy (Shangh
hall not be repr

ults  

Modulation 

BPSK 

QPSK 

Modulation 

BPSK 

QPSK 

Modulation 

BPSK 

QPSK 

Modulation 

              

hai) Co., Ltd. 
roduced except 

Sub-carri
spacing
(KHz) 

3.75 

15 

3.75 

15 

15 

Sub-carri
spacing
(KHz) 

3.75 

15 

3.75 

15 

15 

Sub-carri
spacing
(KHz) 

3.75 

15 

3.75 

15 

15 
Sub-carri

spacing
(KHz) 

             

            
t in full, without

er 
g 

 
Ntones 

1@0
1@47
1@0

1@11
1@0

1@47
1@0

1@11
12@0

er 
g 

 
Ntones 

1@0
1@47
1@0

1@11
1@0

1@47
1@0

1@11
12@0

er 
g 

 
Ntones 

1@0
1@47
1@0

1@11
1@0

1@47
1@0

1@11
12@0

er 
g 

 
Ntones 

             

      TA-MB
t the written ap

Conducte
low/mid

19952
/1710.2
23.74 
23.58 
23.59 
23.57 
23.59 
23.65 
23.52 
23.55 
21.60 

Conducte
low/mid

23012
/699.2
23.30 
23.24 
23.44 
23.38 
23.30 
23.37 
23.41 
23.34 
21.34 

Conducte
low/mid

23182
/777.2
23.40 
23.30 
23.62 
23.56 
23.39 
23.32 
23.51 
23.56 
21.32 

Conducte
 low/mid

131974

 
              

B-05-003R   
pproval of TA Te

ed Power (dB
ddle/high cha

20175
/1732.5 /
23.62 
23.52 
23.45 
23.44 
23.47 
23.45 
23.45 
23.48 
21.47 

ed Power (dB
ddle/high cha

23095
/707.5
23.29 
23.22 
23.30 
23.25 
23.30 
23.24 
23.37 
23.32 
21.26 

ed Power (dB
ddle/high cha

23230
/782 
23.40 
23.33 
23.65 
23.61 
23.39 
23.40 
23.62 
23.71 
21.39 

ed Power (dB
ddle/high ch

132322 1

     Report N

            
echnology (Shan

Bm) for 
annel 
20398
1754.8

19
/17

23.67 2
23.59 2
23.66 2
23.64 2
23.60 2
23.58 2
23.74 2
23.69 2
21.63 2

Bm) for 
annel 
23178
/715.8

23
/6

23.21 2
23.23 2
23.28 2
23.25 2
23.16 2
23.26 2
23.31 2
23.32 2
21.27 2

Bm) for 
annel 
23278
/786.8

23
/7

23.37 2
23.31 2
23.48 2
23.42 2
23.37 2
23.35 2
23.40 2
23.46 2
21.27 2

Bm) for
annel 

132670 13

No.: R2108A07

    Page 15
nghai) Co., Ltd. 

EIRP(

9952 
710.2 

201
/173

5.68  25.
5.52  25.
5.53  25.
5.51  25.
5.53  25.
5.59  25.
5.46  25.
5.49  25.
3.54  23.

ERP(d

3012 
699.2 

230
/707

2.81  24.
2.75  24.
2.95  24.
2.89  24.
2.81  24.
2.88  24.
2.92  24.
2.85  24.
0.85  22.

ERP(d

3182 
777.2 

232
/78

5.70  25.
5.60  25.
5.92  25.
5.86  25.
5.69  25.
5.62  25.
5.81  25.
5.86  26.
3.62  23.

EIRP(

31974 1323

67-R7V2 

5 of 90 

(dBm) 

175
32.5

2039
/1754

62 25.24
52 25.16
45 25.23
44 25.21
47 25.17
45 25.15
45 25.31
48 25.26
47 23.20

dBm) 

095
7.5

2317
/715.

40 25.01
33 25.03
41 25.08
36 25.05
41 24.96
35 25.06
48 25.11
43 25.12
37 23.07

dBm) 

230
82 

2327
/786.

70 24.85
63 24.79
95 24.96
91 24.90
69 24.85
70 24.83
92 24.88
01 24.94
69 22.75

(dBm) 

322 13267

8
.8
4 
6 
3 
1 
7 
5 
1 
6 
0 

8
8
1 
3 
8 
5 
6 
6 
1 
2 
7 

8
8
5 
9 
6 
0 
5 
3 
8 
4 
5 

70



B
St

B
St

B
St

 
 RF T

TA Techno
This report sh

NB-IoT 
Band 66 
tandalone 

Mode    

NB-IoT 
Band 71 
tandalone 

Mode    

NB-IoT 
Band 85 
tandalone 

 
 

Test Report   

logy (Shangh
hall not be repr

BPSK 

QPSK 

Modulation 

BPSK 

QPSK 

Modulation 

BPSK 

QPSK 

              

hai) Co., Ltd. 
roduced except 

3.75 

15 

3.75 

15 

15 

Sub-carri
spacing
(KHz) 

3.75 

15 

3.75 

15 

15 

Sub-carri
spacing
(KHz) 

3.75 

15 

3.75 

15 

15 

             

            
t in full, without

1@0
1@47
1@0

1@11
1@0

1@47
1@0

1@11
12@0

er 
g 

 
Ntones 

1@0
1@47
1@0

1@11
1@0

1@47
1@0

1@11
12@0

er 
g 

 
Ntones 

1@0
1@47
1@0

1@11
1@0

1@47
1@0

1@11
12@0

             

      TA-MB
t the written ap

/1710.2
23.57 
23.54 
23.57 
23.48 
23.49 
23.44 
23.58 
23.56 
21.55 

Conducte
low/mid

133124
/663.2
23.67 
23.66 
23.47 
23.50 
23.60 
23.69 
23.52 
23.45 
21.42 

Conducte
low/mid

134004
/698.2
23.54 
23.41 
23.48 
23.42 
23.46 
23.44 
23.37 
23.51 
21.35 

 
              

B-05-003R   
pproval of TA Te

/1745 /
23.47 
23.41 
23.42 
23.36 
23.47 
23.54 
23.31 
23.37 
21.37 

ed Power (dB
ddle/high cha

133297
/680.5

1

23.57 
23.45 
23.47 
23.38 
23.48 
23.48 
23.37 
23.52 
21.38 

ed Power (dB
ddle/high cha

134092
/707 

1

23.23 
23.22 
23.31 
23.29 
23.26 
23.13 
23.26 
23.25 
21.12 

     Report N

            
echnology (Shan

1779.8 /17
23.67 2
23.61 2
23.63 2
23.58 2
23.66 2
23.67 2
23.56 2
23.54 2
21.66 2

Bm) for 
annel 
133470
/697.8

13
/6

23.52 2
23.42 2
23.43 2
23.40 2
23.44 2
23.37 2
23.42 2
23.40 2
21.44 2

Bm) for 
annel 
134180
/715.8

13
/6

23.47 2
23.32 2
23.43 2
23.40 2
23.33 2
23.25 2
23.38 2
23.46 2
21.32 2

No.: R2108A07

    Page 16
nghai) Co., Ltd. 

710.2 /17
5.51  25.
5.48  25.
5.51  25.
5.42  25.
5.43  25.
5.38  25.
5.52  25.
5.50  25.
3.49  23.

ERP(d

33124 
663.2 

1332
/680

3.18  23.
3.17  22.
2.98  22.
3.01  22.
3.11  22.
3.20  22.
3.03  22.
2.96  23.
0.93  20.

ERP(d

34004 
698.2 

1340
/70

3.05  24.
2.92  24.
2.99  24.
2.93  24.
2.97  24.
2.95  24.
2.88  24.
3.02  24.
0.86  22.

67-R7V2 

6 of 90 

745 /1779
47 24.64
41 24.58
42 24.60
36 24.55
47 24.63
54 24.64
31 24.53
37 24.51
37 22.63

dBm) 

297
0.5

13347
/697.

08 23.03
96 22.93
98 22.94
89 22.91
99 22.95
99 22.88
88 22.93
03 22.91
89 20.95

dBm) 

092
07 

13418
/715.

34 25.27
33 25.12
42 25.23
40 25.20
37 25.13
24 25.05
37 25.18
36 25.26
23 23.12

.8
4 
8 
0 
5 
3 
4 
3 
1 
3 

70
8
3 
3 
4 
1 
5 
8 
3 
1 
5 

80
8
7 
2 
3 
0 
3 
5 
8 
6 
2 



 
 RF T

TA Techno
This report sh

5.2 Occ

Ambient 

Method o

The EUT 
occupied 
RBW is se
99% powe
the followi

Test Setu

Limits  

No specifi

Measurem

The asses
with the co

 

 

 

 

 

Test Report   

logy (Shangh
hall not be repr

cupied Ba

condition 

Temper

23°C ~2

of Measurem

was connec
bandwidth is
et to 2kHz, V
er and -26dB
ing pages. 

up 

ic occupied 

ment Uncer

ssed measu
overage fac

              

hai) Co., Ltd. 
roduced except 

andwidth 

ature 

25°C 

ment 

cted to Spe
s measured
VBW is set t
Bc occupied

bandwidth r

rtainty 

urement unc
ctor k = 2, U=

 

             

            
t in full, without

Relative 

45%~

ctrum Analy
 using spect
to 6.2kHz fo
d bandwidths

requirements

ertainty to e
=624Hz. 

             

      TA-MB
t the written ap

humidity 

~50% 

yzer and Ba
trum analyz
r NB-IoT Ba
s are record

s in part 2.1

ensure 95% 

 
              

B-05-003R   
pproval of TA Te

ase Station S
er.  

and 4/12/13/
ded. Spectru

049. 

confidence 

     Report N

            
echnology (Shan

Pressure

101.5kPa

Simulator vi

/66/71/85. 
um analyzer 

level for the

No.: R2108A07

    Page 17
nghai) Co., Ltd. 

e 

a 

a power Sp

plots are in

e normal dist

67-R7V2 

7 of 90 

plitter. The 

cluded on 

 

tribution is 



N
B

Sta

N
B

Sta

B
Sta

N
B

Sta

B
Sta

 
 RF T

TA Techno
This report sh

Test Resu

Mode Mo

NB-IoT 
Band 4 
andalone 

Q

Q
Q

Mode Mo

NB-IoT 
and 12 

andalone 

Q

Q
Q

Mode Mo

and 13 
andalone 

Q

Q
Q

Mode Mo

NB-IoT 
and 66 

andalone 

Q

Q
Q

Mode Mo

and 71 
andalone 

Q

Q
Q

Test Report   

logy (Shangh
hall not be repr

ult 

odulation 
Su

s

BPSK 
QPSK 
BPSK 
QPSK 
QPSK 

odulation 
Su

s

BPSK 
QPSK 
BPSK 
QPSK 
QPSK 

odulation 
Su

s

BPSK 
QPSK 
BPSK 
QPSK 
QPSK 

odulation 
Su

s

BPSK 
QPSK 
BPSK 
QPSK 
QPSK 

odulation 
Su

s

BPSK 
QPSK 
BPSK 
QPSK 
QPSK 

              

hai) Co., Ltd. 
roduced except 

ub-carrier 
spacing 
(KHz) 

N

3.75 
3.75 
15 
15 
15 

ub-carrier 
spacing 
(KHz) 

N

3.75 
3.75 
15 
15 
15 

ub-carrier 
spacing 
(KHz) 

N

3.75 
3.75 
15 
15 
15 

ub-carrier 
spacing 
(KHz) 

N

3.75 
3.75 
15 
15 
15 

ub-carrier 
spacing 
(KHz) 

N

3.75 
3.75 
15 
15 
15 

             

            
t in full, without

Ntones 1
99%

1@0 5
1@0 6
1@0 13
1@0 1

12@0 18

Ntones
99%

1@0 5
1@0 5
1@0 13
1@0 1

12@0 18

Ntones
99%

1@0 5
1@0 6
1@0 12
1@0 1

12@0 18

Ntones 1
99%

1@0 5
1@0 6
1@0 12
1@0 12

12@0 18

Ntones 1
99%

1@0 5
1@0 5
1@0 12
1@0 1

12@0 18

             

      TA-MB
t the written ap

Band
19952/1710

% Power -26
55.94 38
61.03 41
31.66 11
17.21 10
83.53 23

Bandw
23012/699.

% Power -26
53.48 37
59.52 39
34.16 11
18.53 11
84.50 25

Bandw
23182/777.

% Power -26
53.78 37
61.68 41
28.09 11
19.19 13
82.40 24

Bandw
31974/1710

% Power -26
53.35 37
60.68 39
25.40 10
23.25 11
84.61 23

Bandw
133124/663

% Power -26
53.87 37
59.48 39
24.84 11
17.72 10
84.09 24

 
              

B-05-003R   
pproval of TA Te

dwidth(KHz) 
.2 20

6dBc 99% P
8.03 55.
1.84 59.
3.60 128
3.00 116
9.60 183
width(KHz) f
2 2

6dBc 99% P
7.77 55.
9.67 60.
9.20 132
6.00 116
7.30 183
width(KHz) f
2 2

6dBc 99% P
7.83 55.
1.11 60.
7.20 119
0.90 116
0.10 185
width(KHz) f
0.2 13
6dBc 99% P
7.75 54.
9.66 61.
4.40 121
8.00 117
9.00 185
width(KHz) f
.2 13

6dBc 99% P
7.56 54.
9.47 61.
2.90 128
4.00 119
9.70 184

     Report N

            
echnology (Shan

for low/midd
0175/1732.5
Power -26d
70 36.1
66 39.0

8.32 114.
6.09 117.
3.50 239.
for low/ mid
3095/707.5 

Power -26d
82 38.8
05 39.4

2.64 116.
6.47 118.
3.12 248.
for low/ mid
23230/782 
Power -26d
18 37.6
37 39.7

9.21 112.
6.89 102.
5.96 249.
for low/ mid
32322/1745 
Power -26d
09 37.9
43 42.5
.05 102.

7.73 129.
5.86 259.
for low/ mid

33297/680.5
Power -26d
51 37.8
04 39.6

8.80 103.
9.13 130.
4.05 240.

No.: R2108A07

    Page 18
nghai) Co., Ltd. 

dle/high cha
5 203
dBc 99% Po
12 53.1
05 62.3
.60 133.8
.00 118.0
.50 184.4
dle/high cha

23
dBc 99% Po
81 57.3
46 59.9
.70 127.5
.00 118.2
.70 183.3
dle/high cha

23
dBc 99% Po
68 54.2
72 59.8
.80 118.0
.20 116.3
.20 183.6
dle/high cha
 132

dBc 99% Po
90 54.1
56 61.1
.20 126.6
.70 113.4
.60 184.6
dle/high cha

5 133
dBc 99% Po
84 54.5
64 59.7
.00 128.5
.10 117.2
.90 184.1

67-R7V2 

8 of 90 

annel 
398/1754.8
ower -26dB
5 37.57

34 39.95
81 132.3
06 117.5
45 252.3
annel 
3178/715.8
ower -26dB
30 38.58
93 39.53
53 118.0
29 130.3
30 248.5
annel 
3278/786.8
ower -26dB
26 37.80
82 39.3
09 100.9
30 117.9
66 238.1
annel 
670/1779.8
ower -26dB
9 37.82
0 39.4
67 104.7
46 102.4
61 234.0
annel 
3470/697.8
ower -26dB
54 37.60
79 39.53
56 101.1
27 116.1
15 249.1

Bc
7 
5 

30
50
30

Bc
8 
3 

00
30
50

Bc
0 
1 

90
90
10

Bc
2 
1 

70
40
00

Bc
0 
3 

10
10
10



N
B

Sta

 
 RF T

TA Techno
This report sh

Mode Mo

NB-IoT 
and 85 

andalone 

Q

Q
Q

  

Test Report   

logy (Shangh
hall not be repr

odulation 
Su

s

BPSK 
QPSK 
BPSK 
QPSK 
QPSK 

              

hai) Co., Ltd. 
roduced except 

ub-carrier 
spacing 
(KHz) 

N

3.75 
3.75 
15 
15 
15 

 

             

            
t in full, without

Ntones 1
99%

1@0 5
1@0 6
1@0 12
1@0 1

12@0 18

             

      TA-MB
t the written ap

Bandw
134004/698

% Power -26
54.26 37
60.52 39
29.76 10
19.44 11
83.20 24

 
              

B-05-003R   
pproval of TA Te

width(KHz) f
.2 1

6dBc 99% P
7.64 53.
9.45 59.
5.60 127
5.90 115
7.20 180

     Report N

            
echnology (Shan

for low/ mid
34092/707 

Power -26d
84 37.8
78 39.4

7.11 117.
5.68 103.
0.95 235.

No.: R2108A07

    Page 19
nghai) Co., Ltd. 

dle/high cha
134

dBc 99% Po
83 58.4
47 60.3
.90 120.6
.00 120.7
.00 184.3

67-R7V2 

9 of 90 

annel 
4180/715.8
ower -26dB
46 38.80
36 39.55
64 117.3
77 116.0
35 239.6

Bc
0 
5 

30
00
60



 
 RF T

TA Techno
This report sh

 
NB-IoT B

NB-IoT Ba

NB-IoT B

 
 

Test Report   

logy (Shangh
hall not be repr

Band 4 BPSK

and 4 BPSK 

Band 4 BPSK

              

hai) Co., Ltd. 
roduced except 

K 3.75KHz 1

3.75KHz 1@

K 3.75KHz 1

 

             

            
t in full, without

1@0 CH-Low

@0 CH-Midd

1@0 CH-Hig

             

      TA-MB
t the written ap

w N

dle N

gh N

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 

NB-IoT Band

     Report N

            
echnology (Shan

d 4 BPSK 1

4 BPSK 15

d 4 BPSK 15

No.: R2108A07

    Page 20
nghai) Co., Ltd. 

5KHz 1@0 

KHz 1@0 C

5KHz 1@0 C

67-R7V2 

0 of 90 

CH-Low 

CH-Middle 

CH-High 



 
 RF T

TA Techno
This report sh

NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

Test Report   

logy (Shangh
hall not be repr

and 4 QPSK

nd 4 QPSK 

and 4 QPSK

              

hai) Co., Ltd. 
roduced except 

K 3.75KHz 1

3.75KHz 1@

K 3.75KHz 1

             

            
t in full, without

@0 CH-Low

@0 CH-Midd

@0 CH-Hig

             

      TA-MB
t the written ap

 
w 

dle N

h 

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Ban

NB-IoT Band

NB-IoT Ban

     Report N

            
echnology (Shan

nd 4 QPSK 1

d 4 QPSK 15

nd 4 QPSK 1

No.: R2108A07

    Page 21
nghai) Co., Ltd. 

15KHz 1@0

5KHz 1@0 C

15KHz 1@0 

 

67-R7V2 

 of 90 

0 CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

 

Test Report   

logy (Shangh
hall not be repr

              

hai) Co., Ltd. 
roduced except 

NB-Io

NB-IoT

NB-Io

 

             

            
t in full, without

oT Band 4 Q

T Band 4 QP

oT Band 4 Q

             

      TA-MB
t the written ap

 
QPSK 15KH

PSK 15KHz 

QPSK 15KHz

 

 
              

B-05-003R   
pproval of TA Te

z 12@0 CH

12@0 CH-M

z 12@0 CH

     Report N

            
echnology (Shan

H-Low 

Middle 

-High 

No.: R2108A07

    Page 22
nghai) Co., Ltd. 

67-R7V2 

2 of 90 



 
 RF T

TA Techno
This report sh

 
NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

Test Report   

logy (Shangh
hall not be repr

and 12 BPS

nd 12 BPSK

and 12 BPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hig

             

      TA-MB
t the written ap

ow N

ddle NB

gh N

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 

NB-IoT Band

     Report N

            
echnology (Shan

d 12 BPSK1

12 BPSK 15

d 12 BPSK 1

No.: R2108A07

    Page 23
nghai) Co., Ltd. 

5KHz 1@0 

5KHz 1@0 C

15KHz 1@0 

 

67-R7V2 

3 of 90 

CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

Test Report   

logy (Shangh
hall not be repr

and 12 QPS

nd 12 QPSK

and 12 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hi

             

      TA-MB
t the written ap

 
ow N

ddle NB

gh N

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 

NB-IoT Band

     Report N

            
echnology (Shan

d 12 QPSK 1

12 QPSK 15

d 12 QPSK 1

No.: R2108A07

    Page 24
nghai) Co., Ltd. 

15KHz 1@0

5KHz 1@0 C

15KHz 1@0 

 

67-R7V2 

4 of 90 

0 CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

 

Test Report   

logy (Shangh
hall not be repr

              

hai) Co., Ltd. 
roduced except 

NB-Io

NB-IoT

NB-Io

 

             

            
t in full, without

oT Band 12 Q

T Band 12 Q

T Band 12 Q

             

      TA-MB
t the written ap

 
QPSK 15KH

QPSK 15KHz

QPSK 15KH

 

 
              

B-05-003R   
pproval of TA Te

Hz 12@0 CH

z 12@0 CH-

Hz 12@0 CH

     Report N

            
echnology (Shan

H-Low 

-Middle 

H-High 

No.: R2108A07

    Page 25
nghai) Co., Ltd. 

67-R7V2 

5 of 90 



 
 RF T

TA Techno
This report sh

NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

Test Report   

logy (Shangh
hall not be repr

and 13 BPS

nd 13 BPSK

and 13 BPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hig

             

      TA-MB
t the written ap

ow N

ddle NB

gh N

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 

NB-IoT Band

     Report N

            
echnology (Shan

d 13 BPSK1

13 BPSK 15

d 13 BPSK 1

No.: R2108A07

    Page 26
nghai) Co., Ltd. 

5KHz 1@0 

5KHz 1@0 C

15KHz 1@0 

 

67-R7V2 

6 of 90 

CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

Test Report   

logy (Shangh
hall not be repr

and 13 QPS

nd 13 QPSK

and 13 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hi

             

      TA-MB
t the written ap

 
ow N

ddle NB

gh N

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 

NB-IoT Band

     Report N

            
echnology (Shan

d 13 QPSK 1

13 QPSK 15

d 13 QPSK 1

No.: R2108A07

    Page 27
nghai) Co., Ltd. 

15KHz 1@0

5KHz 1@0 C

15KHz 1@0 

 

67-R7V2 

7 of 90 

0 CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

 

Test Report   

logy (Shangh
hall not be repr

              

hai) Co., Ltd. 
roduced except 

NB-Io

NB-IoT

NB-Io

 

             

            
t in full, without

oT Band 13 Q

T Band 13 Q

T Band 13 Q

             

      TA-MB
t the written ap

 
QPSK 15KH

QPSK 15KHz

QPSK 15KH

 

 
              

B-05-003R   
pproval of TA Te

Hz 12@0 CH

z 12@0 CH-

Hz 12@0 CH

     Report N

            
echnology (Shan

H-Low 

-Middle 

H-High 

No.: R2108A07

    Page 28
nghai) Co., Ltd. 

67-R7V2 

8 of 90 



 
 RF T

TA Techno
This report sh

NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

 
 

Test Report   

logy (Shangh
hall not be repr

and 66 BPS

nd 66 BPSK

and 66 BPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hig

             

      TA-MB
t the written ap

ow N

ddle NB

gh N

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 

NB-IoT Band

     Report N

            
echnology (Shan

d 66 BPSK 1

66 BPSK 15

d 66 BPSK 1

No.: R2108A07

    Page 29
nghai) Co., Ltd. 

15KHz 1@0

5KHz 1@0 C

15KHz 1@0 

67-R7V2 

9 of 90 

 CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

 
NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

Test Report   

logy (Shangh
hall not be repr

and 66 QPS

nd 66 QPSK

and 66 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hi

             

      TA-MB
t the written ap

ow N

ddle NB

gh N

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 6

NB-IoT Band

     Report N

            
echnology (Shan

d 66 QPSK 1

66 QPSK 15

d 66 QPSK 1

No.: R2108A07

    Page 30
nghai) Co., Ltd. 

15KHz 1@0

5KHz 1@0 C

15KHz 1@0 

 

67-R7V2 

0 of 90 

0 CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

Test Report   

logy (Shangh
hall not be repr

              

hai) Co., Ltd. 
roduced except 

NB-Io

NB-IoT

NB-Io

             

            
t in full, without

oT Band 66 Q

T Band 66 Q

T Band 66 Q

             

      TA-MB
t the written ap

 
QPSK 15KH

QPSK 15KHz

QPSK 15KH

 

 
              

B-05-003R   
pproval of TA Te

Hz 12@0 CH

z 12@0 CH-

Hz 12@0 CH

     Report N

            
echnology (Shan

H-Low 

-Middle 

H-High 

No.: R2108A07

    Page 31
nghai) Co., Ltd. 

 

67-R7V2 

 of 90 



 
 RF T

TA Techno
This report sh

NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

 

Test Report   

logy (Shangh
hall not be repr

and 71 BPS

nd 71 BPSK

and 71 BPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hig

             

      TA-MB
t the written ap

ow N

ddle NB

gh N

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 

NB-IoT Band

     Report N

            
echnology (Shan

d 71 BPSK 1

71 BPSK 15

d 71 BPSK 1

No.: R2108A07

    Page 32
nghai) Co., Ltd. 

15KHz 1@0

5KHz 1@0 C

15KHz 1@0 

67-R7V2 

2 of 90 

 CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

Test Report   

logy (Shangh
hall not be repr

and 71 QPS

nd 71 QPSK

and 71 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hi

             

      TA-MB
t the written ap

 
ow N

ddle NB

gh N

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 7

NB-IoT Band

     Report N

            
echnology (Shan

d 71 QPSK 1

71 QPSK 15

d 71 QPSK 1

No.: R2108A07

    Page 33
nghai) Co., Ltd. 

15KHz 1@0

5KHz 1@0 C

15KHz 1@0 

 

67-R7V2 

3 of 90 

0 CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

 

Test Report   

logy (Shangh
hall not be repr

              

hai) Co., Ltd. 
roduced except 

NB-Io

NB-IoT

NB-Io

 

             

            
t in full, without

oT Band 71 Q

T Band 71 Q

T Band 71 Q

             

      TA-MB
t the written ap

 
QPSK 15KH

QPSK 15KHz

QPSK 15KH

 

 
              

B-05-003R   
pproval of TA Te

Hz 12@0 CH

z 12@0 CH-

Hz 12@0 CH

     Report N

            
echnology (Shan

H-Low 

-Middle 

H-High 

No.: R2108A07

    Page 34
nghai) Co., Ltd. 

67-R7V2 

4 of 90 



 
 RF T

TA Techno
This report sh

NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

 

Test Report   

logy (Shangh
hall not be repr

and 85 BPS

nd 85 BPSK

and 85 BPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hig

             

      TA-MB
t the written ap

ow N

ddle NB

gh N

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 

NB-IoT Band

     Report N

            
echnology (Shan

d 85 BPSK 1

85 BPSK 15

d 85 BPSK 1

No.: R2108A07

    Page 35
nghai) Co., Ltd. 

15KHz 1@0

5KHz 1@0 C

15KHz 1@0 

67-R7V2 

5 of 90 

 CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

NB-IoT Ba

NB-IoT Ban

NB-IoT Ba

Test Report   

logy (Shangh
hall not be repr

and 85 QPS

nd 85 QPSK

and 85 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75KHz 

K 3.75KHz 1

K 3.75KHz 

             

            
t in full, without

1@0 CH-Lo

@0 CH-Mid

1@0 CH-Hi

             

      TA-MB
t the written ap

 
ow N

ddle NB

gh N

 

 
              

B-05-003R   
pproval of TA Te

NB-IoT Band

B-IoT Band 8

NB-IoT Band

     Report N

            
echnology (Shan

d 85 QPSK 1

85 QPSK 15

d 85 QPSK 1

No.: R2108A07

    Page 36
nghai) Co., Ltd. 

15KHz 1@0

5KHz 1@0 C

15KHz 1@0 

 

67-R7V2 

6 of 90 

0 CH-Low 

CH-Middle

CH-High 



 
 RF T

TA Techno
This report sh

 

Test Report   

logy (Shangh
hall not be repr

              

hai) Co., Ltd. 
roduced except 

NB-Io

NB-IoT

NB-Io

 

             

            
t in full, without

oT Band 85 Q

T Band 85 Q

T Band 85 Q

             

      TA-MB
t the written ap

 
QPSK 15KH

QPSK 15KHz

QPSK 15KH

 
              

B-05-003R   
pproval of TA Te

Hz 12@0 CH

z 12@0 CH-

Hz 12@0 CH

     Report N

            
echnology (Shan

H-Low 

-Middle 

H-High 

No.: R2108A07

    Page 37
nghai) Co., Ltd. 

67-R7V2 

7 of 90 



 
 RF T

TA Techno
This report sh

5.3 Ban

Ambient 

 

Method o

The EUT 
band edge
The testin
The EUT w
The band 
RBW is se
on spectru
Set spectr
The RF fu
band. 
Checked t

Test Setu

 

Limits  

Rule Part 
MHz, 191
2180-2200
attenuated
 
Rule Part 
emission 
transmitte
log (P) dB

Test Report   

logy (Shangh
hall not be repr

nd Edge C

condition 

Tempera

23°C ~2

of Measurem

was connec
e of the lowe

ng follows KD
was connec
edges of low

et to ≥1%E
um analyzer
rum analyze

undamental f

that all the r

up 

27.53(h) sp
5-1920 MH
0 bands, th
d below the 

27.53(g) Fo
outside a 

er power (P) 
B. Complian

              

hai) Co., Ltd. 
roduced except 

Complianc

ature 

25°C 

ment 

cted to Spe
est and high
DB 971168 
cted to spect
w and high 

EBW, VBW i
r. 
er with RMS 
frequency s

results comp

pecifies that 
Hz, 1995-200
he power o

transmitter 

or operations
licensee's 
within the li

nce with thi

             

            
t in full, without

ce 

Relative 

45%~

ctrum Analy
hest channe
D01 v03r01
trum analyze
channels fo
is set to 3x R

detector. 
hould be ex

ply with the e

“ for operati
00 MHz, 20

of any emis
power (P) in

s in the 600 
frequency 
censed ban
s provision 

             

      TA-MB
t the written ap

humidity 

~50% 

yzer and Ba
ls were mea
 Section 6.0
er and syste
r the highes
RBW.  

xcluded agai

emission lim

 

ons in the 1
000-2020 M
ssion outsid
n watts by at

MHz band a
band(s) of 

nd(s) of oper
is based o

 
              

B-05-003R   
pproval of TA Te

ase Station S
asured.  
0 
em simulato
st RF powers

nst the limit

mit line. 

695-1710 M
MHz, 2110-2
de a licens
t least 43 + 

and the 698-
operation 

ration, meas
on the use o

     Report N

            
echnology (Shan

Pressure

101.5kPa

Simulator vi

r via a powe
s were meas

t line in the o

MHz, 1710-1
155 MHz, 2
see's freque
10 log10 (P) 

-746 MHz ba
shall be a

sured in watt
of measure

No.: R2108A07

    Page 38
nghai) Co., Ltd. 

e 

a 

a power Sp

er divider. 
sured. 

operating fre

 

755 MHz, 1
2155-2180 
ency block 
dB” 

and, the pow
attenuated b
ts, by at leas
ment instru

67-R7V2 

8 of 90 

plitter. The 

equency 

755-1780 
MHz, and 

shall be 

wer of any 
below the 
st 43 + 10 
mentation 



 
 RF T

TA Techno
This report sh

employing
immediate
30 kHz ma
 
Rule Part 
emissions
radiated p
700 Hz ba
antenna th
 
Rule Part 
of any em
transmitte
the followi
(1) On any
outside th
(2) On any
outside th
(3) On all 
(P) dB in a
(4) On all 
(P) dB in a
(5) Compl
of measur
the 100 kH
of at least
 

Measurem

The asses
with the co

Test Report   

logy (Shangh
hall not be repr

g a resolutio
ely outside a
ay be emplo

27.53(f) For
s in the band
power (EIRP
andwidth. Fo
hat is repres

27.53 (c) Fo
mission outsid
er power (P) 
ing: 
y frequency 
e band belo
y frequency 
e band belo
frequencies
a 6.25 kHz b
frequencies
a 6.25 kHz b
liance with t
rement instru
Hz bands im
t 30 kHz may

ment Uncer

ssed measu
overage fac

              

hai) Co., Ltd. 
roduced except 

on bandwidt
and adjacen
oyed. 

r operations
d 1559-1610
P) for wideba
or the purpo
sentative of 

or operation
de the licens
within the li

outside the
ow the transm

outside the
ow the transm
s between 76
band segme
s between 76
band segme
he provision
umentation 

mmediately o
y be employ

rtainty 

urement unc
ctor k = 1.96

             

            
t in full, without

th of 100 ki
nt to a licens

s in the 746-
0 MHz shall 
and signals, 
se of equipm
the type tha

ns in the 746
see's freque
censed ban

 746-758 M
mitter powe
 776-788 M
mitter powe
63-775 MHz
ent, for base
63-775 MHz
ent, for mobi
ns of paragra
employing a

outside and 
yed;  

ertainty to e
, U=0.684dB

             

      TA-MB
t the written ap

lohertz or g
see's freque

758 MHz, 7
be limited to
and −80 dB

ment author
at will be use

6-758 MHz b
ency band(s
d(s) of oper

Hz band, the
r (P) by at le
Hz band, the
r (P) by at le
z and 793-80
e and fixed s
z and 793-80
ile and porta
aphs (c)(1) a
a resolution 
adjacent to 

ensure 95% 
B.

 
              

B-05-003R   
pproval of TA Te

greater. How
ency block, a

75-788 MHz
o −70 dBW/M
BW EIRP for
rization, a tra
ed with the e

band and the
) of operatio
ration, meas

e power of a
east 43 + 10
e power of a
east 43 + 10
05 MHz, by 

stations; 
05 MHz, by 
able stations
and (c)(2) of
bandwidth o
the frequen

confidence 

     Report N

            
echnology (Shan

wever, in the
a resolution 

z, and 805-8
MHz equiva
r discrete em
ansmitter sh
equipment in

e 776-788 M
on shall be a
sured in watt

any emissio
0 log (P) dB;
any emissio
0 log (P) dB;
a factor not 

a factor not 
s;  
f this section
of 100 kHz o
cy block, a r

level for the
 

No.: R2108A07

    Page 39
nghai) Co., Ltd. 

e 100 kilohe
bandwidth 

806 MHz ba
lent isotropi

missions of le
hall be tested
n normal ope

MHz band, th
attenuated b
ts, in accord

n shall be at
 
n shall be at
 
less than 7

less than 6

n is based o
or greater. Ho
resolution ba

e normal dist

67-R7V2 

9 of 90 

ertz bands 
of at least 

nds, 
cally 
ess than 
d with an 
eration. 

he power 
below the 
dance with 

ttenuated 

ttenuated 

6 + 10 log 

5 + 10 log 

on the use 
owever, in 
andwidth 

tribution is 



 
 RF T

TA Techno
This report sh

 
Test Resu
All the tes

NB-IoT

NB-IoT

NB-IoT

 

Test Report   

logy (Shangh
hall not be repr

ult 
st traces in th
T Band 4 BP

T Band 4 BP

T Band 4 QP

              

hai) Co., Ltd. 
roduced except 

he plots sho
PSK 3.75kHz

PSK 15kHz 

PSK 3.75kHz

             

            
t in full, without

ows the test 
z 1@0 CH-L

1@0 CH-Lo

z 1@0 CH-L

             

      TA-MB
t the written ap

results clea
Low NB-

ow NB

Low NB-

 
              

B-05-003R   
pproval of TA Te

rly. 
-IoT Band 4 

B-IoT Band 4

IoT Band 4 

     Report N

            
echnology (Shan

BPSK 3.75k

4 BPSK 15k

QPSK 3.75

No.: R2108A07

    Page 40
nghai) Co., Ltd. 

kHz 1@47 C

Hz 1@11 CH

kHz 1@47 C

67-R7V2 

0 of 90 

CH-High

H-High 

CH-High



 
 RF T

TA Techno
This report sh

 
NB-IoT

NB-IoT

 

 

Test Report   

logy (Shangh
hall not be repr

T Band 4 QP

T Band 4 QP

              

hai) Co., Ltd. 
roduced except 

PSK 15kHz 

PSK 15kHz 

 

             

            
t in full, without

1@0 CH-Lo

12@0 CH-L

             

      TA-MB
t the written ap

ow NB

Low NB

 
              

B-05-003R   
pproval of TA Te

B-IoT Band 4

-IoT Band 4

     Report N

            
echnology (Shan

4 QPSK 15k

4 QPSK 15k

No.: R2108A07

    Page 41
nghai) Co., Ltd. 

kHz 1@11 C

Hz 12@0 C

67-R7V2 

 of 90 

H-High 

H-High 



 
 RF T

TA Techno
This report sh

NB-IoT B

NB-IoT 

NB-IoT B

 

Test Report   

logy (Shangh
hall not be repr

Band 12 BPS

Band 12 BP

Band 12 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75kHz

PSK 15kHz 1

SK 3.75kHz

             

            
t in full, without

 1@0 CH-Lo

1@0 CH-Lo

z 1@0 CH-Lo

             

      TA-MB
t the written ap

ow 
NB-I

w 
NB-

ow
NB-I

 
              

B-05-003R   
pproval of TA Te

oT Band 12

-IoT Band 12

oT Band 12

     Report N

            
echnology (Shan

2 BPSK 3.75

2 BPSK 15k

2 QPSK 3.75

No.: R2108A07

    Page 42
nghai) Co., Ltd. 

5kHz 1@47 C

kHz 1@11 C

5kHz 1@47 C

67-R7V2 

2 of 90 

CH-High 

CH-High 

CH-High 



 
 RF T

TA Techno
This report sh

 
NB-IoT

NB-IoT 

 
 

Test Report   

logy (Shangh
hall not be repr

T Band 12 Q

Band 12 QP

              

hai) Co., Ltd. 
roduced except 

QPSK 15kHz

PSK 15kHz 

 

             

            
t in full, without

z 1@0 CH-L

12@0 CH-L

             

      TA-MB
t the written ap

Low NB-

Low NB-

 
              

B-05-003R   
pproval of TA Te

-IoT Band 12

-IoT Band 12

     Report N

            
echnology (Shan

2 QPSK 15k

2 QPSK 15k

No.: R2108A07

    Page 43
nghai) Co., Ltd. 

kHz 1@11 C

kHz 12@0 C

67-R7V2 

3 of 90 

CH-High 

CH-High



 
 RF T

TA Techno
This report sh

NB-IoT B

NB-IoT 

NB-IoT B

 

Test Report   

logy (Shangh
hall not be repr

Band 13 BPS

Band 13 BP

Band 13 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75kHz

PSK 15kHz 1

SK 3.75kHz

             

            
t in full, without

 1@0 CH-Lo

1@0 CH-Lo

z 1@0 CH-Lo

             

      TA-MB
t the written ap

ow 
NB-I

w 
NB-

ow
NB-I

 
              

B-05-003R   
pproval of TA Te

oT Band 13

-IoT Band 1

oT Band 13

     Report N

            
echnology (Shan

3 BPSK 3.75

3 BPSK 15k

3 QPSK 3.75

No.: R2108A07

    Page 44
nghai) Co., Ltd. 

5kHz 1@47 C

kHz 1@11 C

5kHz 1@47 C

67-R7V2 

4 of 90 

CH-High 

CH-High 

CH-High 



 
 RF T

TA Techno
This report sh

 
NB-IoT

NB-IoT 

 
 

Test Report   

logy (Shangh
hall not be repr

T Band 13 Q

Band 13 QP

              

hai) Co., Ltd. 
roduced except 

QPSK 15kHz

PSK 15kHz 

 

             

            
t in full, without

z 1@0 CH-L

12@0 CH-L

             

      TA-MB
t the written ap

Low NB-

Low NB-

 
              

B-05-003R   
pproval of TA Te

-IoT Band 13

-IoT Band 13

     Report N

            
echnology (Shan

3 QPSK 15k

3 QPSK 15k

No.: R2108A07

    Page 45
nghai) Co., Ltd. 

kHz 1@11 C

kHz 12@0 C

67-R7V2 

5 of 90 

CH-High 

CH-High



 
 RF T

TA Techno
This report sh

NB-I

NB-

NB-I

 

Test Report   

logy (Shangh
hall not be repr

IoT Band 13
763MH

-IoT Band 1
763MH

oT Band 13
763MH

              

hai) Co., Ltd. 
roduced except 

3 BPSK 3.75
Hz-775MHz

3 BPSK 15k
Hz-775MHz

3 QPSK 3.75
Hz-775MHz

             

            
t in full, without

5kHz 1@0 
 

kHz 1@0 
 

5kHz 1@0 
 

             

      TA-MB
t the written ap

 
              

B-05-003R   
pproval of TA Te

NB-IoT B

NB-IoT 

NB-IoT B

     Report N

            
echnology (Shan

Band 13 BPS
793MHz -8

Band 13 BP
793MHz -8

Band 13 QPS
793MHz -8

No.: R2108A07

    Page 46
nghai) Co., Ltd. 

SK 3.75kHz 
805MHz 

PSK 15kHz 1
805MHz 

SK 3.75kHz 
805MHz 

67-R7V2 

6 of 90 

1@47  

1@11  

1@47 



 
 RF T

TA Techno
This report sh

 
NB

NB

 

Test Report   

logy (Shangh
hall not be repr

B-IoT Band 
763M

B-IoT Band 1
763M

              

hai) Co., Ltd. 
roduced except 

13 QPSK 15
MHz-775MH

13 QPSK 15
MHz-775MH

 

             

            
t in full, without

5kHz 1@0 
z 

5kHz 12@0 
z 

             

      TA-MB
t the written ap

 
              

B-05-003R   
pproval of TA Te

NB-IoT Ba
7

NB-IoT Ba
7

     Report N

            
echnology (Shan

nd 13 QPSK
93MHz -805

nd 13 QPSK
93MHz -805

No.: R2108A07

    Page 47
nghai) Co., Ltd. 

K 15kHz 1@
5MHz 

K 15kHz 12@
5MHz 

67-R7V2 

7 of 90 

@11  

@0  



 
 RF T

TA Techno
This report sh

 

NB-IoT B

NB-IoT 

NB-IoT B

 

Test Report   

logy (Shangh
hall not be repr

Band 66 BPS

Band 66 BP

Band 66 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75kHz

PSK 15kHz 1

SK 3.75kHz

             

            
t in full, without

 1@0 CH-Lo

1@0 CH-Lo

z 1@0 CH-Lo

             

      TA-MB
t the written ap

ow 
NB-I

w 
NB-

ow
NB-I

 
              

B-05-003R   
pproval of TA Te

oT Band 66

-IoT Band 6

oT Band 66

     Report N

            
echnology (Shan

6 BPSK 3.75

6 BPSK 15k

6 QPSK 3.75

No.: R2108A07

    Page 48
nghai) Co., Ltd. 

5kHz 1@47 C

kHz 1@11 C

5kHz 1@47 C

67-R7V2 

8 of 90 

CH-High 

CH-High 

CH-High 



 
 RF T

TA Techno
This report sh

 
NB-IoT

NB-IoT 

 
 

Test Report   

logy (Shangh
hall not be repr

T Band 66 Q

Band 66 QP

              

hai) Co., Ltd. 
roduced except 

QPSK 15kHz

PSK 15kHz 

 

             

            
t in full, without

z 1@0 CH-L

12@0 CH-L

             

      TA-MB
t the written ap

Low NB-

Low NB-

 
              

B-05-003R   
pproval of TA Te

-IoT Band 66

-IoT Band 66

     Report N

            
echnology (Shan

6 QPSK 15k

6 QPSK 15k

No.: R2108A07

    Page 49
nghai) Co., Ltd. 

kHz 1@11 C

kHz 12@0 C

67-R7V2 

9 of 90 

CH-High 

CH-High



 
 RF T

TA Techno
This report sh

NB-IoT B

NB-IoT 

NB-IoT B

 

Test Report   

logy (Shangh
hall not be repr

Band 71 BPS

Band 71 BP

Band 71 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75kHz

PSK 15kHz 1

SK 3.75kHz

             

            
t in full, without

 1@0 CH-Lo

1@0 CH-Lo

z 1@0 CH-Lo

             

      TA-MB
t the written ap

ow 
NB-I

w 
NB-

ow
NB-I

 
              

B-05-003R   
pproval of TA Te

oT Band 71

-IoT Band 7

oT Band 71

     Report N

            
echnology (Shan

 BPSK 3.75

1 BPSK 15k

 QPSK 3.75

No.: R2108A07

    Page 50
nghai) Co., Ltd. 

5kHz 1@47 C

kHz 1@11 C

5kHz 1@47 C

67-R7V2 

0 of 90 

CH-High 

CH-High 

CH-High 



 
 RF T

TA Techno
This report sh

 
NB-IoT

NB-IoT 

 
 

Test Report   

logy (Shangh
hall not be repr

T Band 71 Q

Band 71 QP

              

hai) Co., Ltd. 
roduced except 

QPSK 15kHz

PSK 15kHz 

 

             

            
t in full, without

z 1@0 CH-L

12@0 CH-L

             

      TA-MB
t the written ap

Low NB-

Low NB-

 
              

B-05-003R   
pproval of TA Te

-IoT Band 7

-IoT Band 71

     Report N

            
echnology (Shan

1 QPSK 15k

1 QPSK 15k

No.: R2108A07

    Page 51
nghai) Co., Ltd. 

kHz 1@11 C

kHz 12@0 C

67-R7V2 

 of 90 

CH-High 

CH-High



 
 RF T

TA Techno
This report sh

NB-IoT B

NB-IoT 

NB-IoT B

 

Test Report   

logy (Shangh
hall not be repr

Band 85 BPS

Band 85 BP

Band 85 QPS

              

hai) Co., Ltd. 
roduced except 

SK 3.75kHz

PSK 15kHz 1

SK 3.75kHz

             

            
t in full, without

 1@0 CH-Lo

1@0 CH-Lo

z 1@0 CH-Lo

             

      TA-MB
t the written ap

ow 
NB-I

w 
NB-

ow
NB-I

 
              

B-05-003R   
pproval of TA Te

oT Band 85

-IoT Band 8

oT Band 85

     Report N

            
echnology (Shan

5 BPSK 3.75

5 BPSK 15k

5 QPSK 3.75

No.: R2108A07

    Page 52
nghai) Co., Ltd. 

5kHz 1@47 C

kHz 1@11 C

5kHz 1@47 C

67-R7V2 

2 of 90 

CH-High 

CH-High 

CH-High 



 
 RF T

TA Techno
This report sh

 
NB-IoT

NB-IoT 

 

Test Report   

logy (Shangh
hall not be repr

T Band 85 Q

Band 85 QP

              

hai) Co., Ltd. 
roduced except 

QPSK 15kHz

PSK 15kHz 

             

            
t in full, without

z 1@0 CH-L

12@0 CH-L

             

      TA-MB
t the written ap

Low NB-

Low NB-

 
              

B-05-003R   
pproval of TA Te

-IoT Band 85

-IoT Band 85

     Report N

            
echnology (Shan

5 QPSK 15k

5 QPSK 15k

No.: R2108A07

    Page 53
nghai) Co., Ltd. 

kHz 1@11 C

kHz 12@0 C

67-R7V2 

3 of 90 

CH-High 

CH-High



 
 RF T

TA Techno
This report sh

5.4 Pea

Ambient 

 

Methods 

Measure t
PAvg. Bot
dBm). Det
PAPR (dB
 
 

Test Setu

 
Limits 
Rule Part 
24.51. Pow
made eith
with parag
technique

Measurem

The asses
with the co
 

Test Report   

logy (Shangh
hall not be repr

ak-to-Aver

condition 

Tempera

23°C ~2

of Measure

the total pea
th the peak a
termine the 

B) = PPk (dB

up 

27.50(d)(5) 
wer measur

her in accord
graph (d)(6) 
, the peak-to

ment Uncer

ssed measu
overage fac

              

hai) Co., Ltd. 
roduced except 

rage Powe

ature 

25°C 

ement  

ak power and
and average
PAPR from:

Bm) - PAvg (

Equipment 
rements for t
dance with a
of this secti
o-average ra

rtainty 

urement unc
ctor k = 2, U=

 

             

            
t in full, without

er Ratio (P

Relative 

45%~

d record as P
e power leve
:  
(dBm).  

employed m
transmission

a Commissio
on. In meas
atio (PAR) o

ertainty to e
= 0.4 dB. 

             

      TA-MB
t the written ap

PAPR) 

humidity 

~50% 

PPk. And me
els must be e

must be auth
ns by station
on-approved
suring transm
of the transm

ensure 95% 

 
              

B-05-003R   
pproval of TA Te

easure the to
expressed in

horized in ac
ns authorize
d average po
missions in t
mission may 

confidence 

     Report N

            
echnology (Shan

Pressure

101.5kPa

otal average
n the same l

ccordance w
ed under this
ower techniq
his band us
not exceed

level for the

No.: R2108A07

    Page 54
nghai) Co., Ltd. 

e 

a 

e power and
ogarithmic u

 

with the prov
s section ma
que or in com
ing an avera
 13 dB. 

enormal distr

67-R7V2 

4 of 90 

 record as 
units (e.g., 

visions of 
ay be 
mpliance 
age power 

ribution is 



Mod

Band
Standa

Mod

Band
Standa

Mod

Band
Standa

Mod

Band
Standa

Mod

Band
Standa

Mod

Band
Standa

 
 RF T

TA Techno
This report sh

Test Resu

de    Mod

d 4 
alone 

B
Q
B
Q

de    Mod

d 12 
alone 

B
Q
B
Q

de    Mod

d 13 
alone 

B
Q
B
Q

de    Mod

d 66 
alone 

B
Q
B
Q

de    Mod

d 71 
alone 

B
Q
B
Q

de    Mod

d 85 
alone 

B
Q
B
Q

Test Report   

logy (Shangh
hall not be repr

ults  

dulation 
Su

s

PSK 
QPSK 

PSK 
QPSK 

dulation 
Su

s

PSK 
QPSK 

PSK 
QPSK 

dulation 
Su

s

PSK 
QPSK 

PSK 
QPSK 

dulation 
Su

s

PSK 
QPSK 

PSK 
QPSK 

dulation 
Su

s

PSK 
QPSK 

PSK 
QPSK 

dulation 
Su

s

PSK 
QPSK 

PSK 
QPSK 

              

hai) Co., Ltd. 
roduced except 

ub-carrier 
spacing 
(KHz)  

F

3.75 
3.75 
15 
15 

ub-carrier 
spacing 
(KHz)  

F

3.75 
3.75 
15 
15 

ub-carrier 
spacing 
(KHz)  

F

3.75 
3.75 
15 
15 

ub-carrier 
spacing 
(KHz)  

F

3.75 
3.75 
15 
15 

ub-carrier 
spacing 
(KHz)  

F

3.75 
3.75 
15 
15 

ub-carrier 
spacing 
(KHz)  

F

3.75 
3.75 
15 
15 

             

            
t in full, without

Channe
Frequency(M

20175/173
20175/173
20175/173
20175/173

Channe
Frequency(M

23095/707
23095/707
23095/707
23095/707

Channe
Frequency(M

23230/78
23230/78
23230/78
23230/78

Channe
Frequency(M

132322/17
132322/17
132322/17
132322/17

Channe
Frequency(M

133297/68
133297/68
133297/68
133297/68

Channe
Frequency(M

134092/7
134092/7
134092/7
134092/7

             

      TA-MB
t the written ap

l/ 
MHz)

P

Peak
32.5 25
32.5 24
32.5 24
32.5 24

l/ 
MHz)

P

Peak
7.5 25
7.5 24
7.5 25
7.5 24

l/ 
MHz)

P

Peak
82 25
82 24
82 24
82 24

l/ 
MHz)

P

Peak
745 25
745 24
745 24
745 24

l/ 
MHz)

P

Peak
80.5 25
80.5 25
80.5 25
80.5 25

l/ 
MHz)

P

Peak
07 25
07 24
07 25
07 24

 
              

B-05-003R   
pproval of TA Te

Peak-to-Aver
(P

k(dBm) Av
5.12  
4.42  
4.65  
4.34  

Peak-to-Aver
(P

k(dBm) Av
5.54  
4.82  
5.13  
4.80  

Peak-to-Aver
(P

k(dBm) Av
5.26  
4.59  
4.92  
4.58  

Peak-to-Aver
(P

k(dBm) Av
5.40  
4.73  
4.53  
4.87  

Peak-to-Aver
(P

k(dBm) Av
5.98  
5.35  
5.51  
5.17  

Peak-to-Aver
(P

k(dBm) Av
5.53  
4.86  
5.12  
4.79  

     Report N

            
echnology (Shan

rage Power 
PAPR)  
vg(dBm) P
20.27  
20.25  
17.35  
17.43  
rage Power 
PAPR)  
vg(dBm) P
20.79  
20.72  
17.93  
17.94  
rage Power 
PAPR)  
vg(dBm) P
20.55  
20.50  
17.75  
17.78  
rage Power 
PAPR)  
vg(dBm) P
20.56  
20.57  
17.56  
17.58  
rage Power 
PAPR)  
vg(dBm) P
21.20  
21.23  
18.28  
18.30  
rage Power 
PAPR)  
vg(dBm) P
20.78  
20.76  
17.95  
17.89  

No.: R2108A07

    Page 55
nghai) Co., Ltd. 

Ratio 
L

PAPR(dB) 
4.85  
4.17  
7.30  
6.91  

Ratio 
L

PAPR(dB) 
4.75  
4.10  
7.20  
6.86  

Ratio 
L

PAPR(dB) 
4.71  
4.09  
7.17  
6.80  

Ratio 
L

PAPR(dB) 
4.84  
4.16  
6.97  
7.29  

Ratio 
L

PAPR(dB) 
4.78  
4.12  
7.23  
6.87  

Ratio 
L

PAPR(dB) 
4.75  
4.10  
7.17  
6.90  

67-R7V2 

5 of 90 

Limit
(dB)

Conc

≤13 PA
≤13 PA
≤13 PA
≤13 PA

Limit
(dB)

Conc

≤13 PA
≤13 PA
≤13 PA
≤13 PA

Limit
(dB)

Conc

≤13 PA
≤13 PA
≤13 PA
≤13 PA

Limit
(dB)

Conc

≤13 PA
≤13 PA
≤13 PA
≤13 PA

Limit
(dB)

Conc

≤13 PA
≤13 PA
≤13 PA
≤13 PA

Limit
(dB)

Conc

≤13 PA
≤13 PA
≤13 PA
≤13 PA

clusion

ASS 
ASS 
ASS 
ASS 

clusion

ASS 
ASS 
ASS 
ASS 

clusion

ASS 
ASS 
ASS 
ASS 

clusion

ASS 
ASS 
ASS 
ASS 

clusion

ASS 
ASS 
ASS 
ASS 

clusion

ASS 
ASS 
ASS 
ASS 



 
 RF T

TA Techno
This report sh

5.5 Fre

Ambient 

Method o

Frequ
The te
(1)Wit
three 
(2)Me
should
warmi
(3) Re
hours 
Frequ
The fr
(1) Va
carried
(2) Fo
battery
This tr
nomin

 
Test s

Limits  
The frequ
authorized

Measurem
The asses
distributio

Test Report   

logy (Shangh
hall not be repr

equency S

condition 

Tempera

23°C ~2

of Measurem

ency Stabili
emperature i
th all power 
hours. 
asure the ca
d be made w
ing. 
epeat the ab

at each tem
ency Stabili

requency sta
ary primary s
d battery eq

or hand carri
y-operating 
ransceiver is

nal voltage o

setup 

uency stabili
d bands of o

ment Uncer
ssed measu
n is with the

              

hai) Co., Ltd. 
roduced except 

Stability 

ature 

25°C 

ment 

ty (Tempera
nside the cli
removed, th

arrier freque
within 1 minu

bove measur
mperature, u

ty (Voltage V
ability shall b
supply voltag
uipment. 
ed, battery p
end point w

s specified t
of 3.8V. 

ty shall be 
operation. 

rtainty 
urement unc
e coverage f

             

            
t in full, without

Relative 

45%~

ature Variati
imate cham

he temperatu

ency with the
ute of power

rements at 1
n-powered, 
Variation) 
be measured
ge from 85 t

powered eq
which shall b
to operate w

sufficient to

ertainty to e
factor k = 3,U

             

      TA-MB
t the written ap

humidity 

~50% 

on) 
ber is varied
ure was dec

e test equipm
ring up the m

10°C increm
before mak

d with variat
to 115 perce

uipment, red
e specified 

with an input 

 ensure tha

ensure 99.75
U=0.01ppm.

 
              

B-05-003R   
pproval of TA Te

d from -40°C
creased to -1

ment in a “ca
mobile statio

ments from -4
king measure

tion of prima
ent of the no

duce primar
by the manu
voltage of b

at the fundam

5％ confiden
.

     Report N

            
echnology (Shan

Pressure

101.5kPa

C to +85°C in
10°C and pe

all mode”. T
on, to preven

40°C to +85
ements. 

ary supply vo
ominal value

ry supply vol
ufacturer. 
between 3.3 

mental emis

nce level for

No.: R2108A07

    Page 56
nghai) Co., Ltd. 

e 

a 

n 10°C step 
ermitted to st

These measu
nt significan

°C. Allow at

oltage as fo
e for other th

ltage to the 

V and 4.3 V

 

ssions stay 

r the normal 
 

67-R7V2 

6 of 90 

size. 
tabilize for 

urements 
t self 

t least 1.5 

llows: 
han hand 

V, with a 

within the 



 
 RF T

TA Techno
This report sh

Test Resu

Sub-ca
(

Tem
Norm
Extre
Extre
Extre
Extre
Extre
Extre
Extre
Extre
Extre
Extr

Extre
Extre
Extre
Extre

Sub-ca
(

Tem
Norm
Extre
Extre
Extre
Extre
Extre
Extre
Extre
Extre
Extre
Extr

Extre
Extre

Test Report   

logy (Shangh
hall not be repr

ult 

Condition

rrier spacing
(KHz) 

mperature 
mal(25℃) 
eme(85℃) 
eme(80℃) 
eme(70℃) 
eme(60℃) 
eme(50℃) 
eme(40℃) 
eme(30℃) 
eme(20℃) 
eme(10℃) 
reme(0℃) 
eme(-10℃) 
eme(-20℃) 
eme(-30℃) 
eme(-40℃) 

25℃ 

Condition

rrier spacing
(KHz) 

mperature 
mal(25℃) 
eme(85℃) 
eme(80℃) 
eme(70℃) 
eme(60℃) 
eme(50℃) 
eme(40℃) 
eme(30℃) 
eme(20℃) 
eme(10℃) 
reme(0℃) 
eme(-10℃) 
eme(-20℃) 

              

hai) Co., Ltd. 
roduced except 

n 

g 
3.75 

Voltage

Norma

LV 
HV 

n 

g 
15 

Voltage

Norma

             

            
t in full, without

N

Freq.Err
(Hz)

e BPSK

al 

9.35 
4.37 
4.60 

11.79 
3.84 
7.35 
4.59 
6.68 

17.37 
6.11 

12.14 
15.50 
4.67 
6.49 
1.54 
3.56 

12.70 

Freq.Err
(Hz)

e BPSK

al 

13.28 
11.81 
10.68 
4.61 

10.34 
15.82 
4.07 
7.52 

13.73 
2.43 
2.69 

12.91 
11.32 

             

      TA-MB
t the written ap

NB-IoT Band

or Freq.Er
(Hz)

QPSK
 17.74
 12.09
 7.06
 9.34
 15.70
 4.69
 1.56
 12.26
 11.59
 9.18
 4.06
 9.76
 6.05
 11.72
 1.39
 10.25
 2.17

or Freq.Er
(Hz)

QPSK
 16.32
 6.50
 17.23
 12.46
 2.42
 10.63
 4.95
 5.39
 15.52
 11.38
 3.58
 4.74
 15.04

 
              

B-05-003R   
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4  0.00
9  0.00
  0.00
  0.00

0  0.00
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6  0.00
9  0.00
  0.00
  0.00
  0.00
  0.00

2  0.00
  0.00

5  0.00
  0.00

rror
 

Freq
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2  0.00
  0.00

3  0.00
6  0.00
  0.00

3  0.00
  0.00
  0.00

2  0.00
8  0.00
  0.00
  0.00

4  0.00

     Report N

            
echnology (Shan

uency 
ty(ppm) St

PSK 
0497  
0233  
0245  
0627  
0204  
0391  
0244  
0355  
0924  
0325  
0646  
0824  
0249  
0345  
0082  
0189  
0675  

uency 
ty(ppm) St

PSK 
0706  
0628  
0568  
0245  
0550  
0842  
0216  
0400  
0730  
0129  
0143  
0687  
0602  
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Frequency 
tability(ppm)

QPSK 
0.00944  
0.00643  
0.00376  
0.00497  
0.00835  
0.00250  
0.00083  
0.00652  
0.00616  
0.00488  
0.00216  
0.00519  
0.00322  
0.00624  
0.00074  
0.00545  
0.00116  

Frequency 
tability(ppm)

QPSK 
0.00868  
0.00346  
0.00917  
0.00663  
0.00129  
0.00565  
0.00263  
0.00287  
0.00825  
0.00605  
0.00191  
0.00252  
0.00800  
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eme(60℃) 
eme(50℃) 
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eme(30℃) 
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LV 
HV 

n 
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3.75 

Voltage

Norma

LV 
HV 

n 

g 
15 

Voltage

Norma

             

            
t in full, without

7.75 
9.42 
6.50 

13.85 

N

Freq.Err
(Hz)

e BPSK

al 

7.77 
3.28 
4.32 
8.31 
6.52 
5.93 
5.27 

17.47 
15.05 
3.25 

17.59 
8.63 
7.11 

11.91 
10.23 
3.60 
1.17 

Freq.Err
(Hz)

e BPSK

al 

2.34 
1.29 
1.23 

11.45 
14.97 
6.63 
9.10 
1.01 

             

      TA-MB
t the written ap

 8.43
 1.81
 5.77
 11.71

B-IoT Band 

or Freq.Er
(Hz)

QPSK
 4.42
 10.93
 9.79
 6.32
 6.50
 6.61
 4.22
 10.06
 5.74
 1.95
 15.76
 16.86
 1.20
 16.50
 3.57
 10.64
 15.62

or Freq.Er
(Hz)

QPSK
 16.25
 15.04
 17.58
 12.74
 16.23
 16.48
 16.68
 8.25
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  0.00
  0.00
  0.00
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12 

rror
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K BP
  0.00
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  0.00
  0.00
  0.00
  0.00
  0.00

6  0.00
  0.00
  0.00

6  0.00
6  0.00
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4  0.00
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rror
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4  0.00
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4  0.00
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     Report N

            
echnology (Shan
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0501  
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PSK 
0413  
0174  
0230  
0442  
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0280  
0929  
0800  
0173  
0936  
0459  
0378  
0633  
0544  
0191  
0062  

uency 
ty(ppm) St

PSK 
0125  
0069  
0065  
0609  
0796  
0353  
0484  
0054  
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0.00448  
0.00096  
0.00307  
0.00623  

Frequency 
tability(ppm)

QPSK 
0.00235  
0.00581  
0.00521  
0.00336  
0.00346  
0.00352  
0.00225  
0.00535  
0.00305  
0.00104  
0.00838  
0.00897  
0.00064  
0.00878  
0.00190  
0.00566  
0.00831  

Frequency 
tability(ppm)

QPSK 
0.00864  
0.00800  
0.00935  
0.00677  
0.00863  
0.00876  
0.00887  
0.00439  
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mperature 
mal(25℃) 
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eme(70℃) 
eme(60℃) 
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reme(0℃) 
eme(-10℃) 
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25℃ 
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rrier spacing
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mperature 
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eme(80℃) 

              

hai) Co., Ltd. 
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LV 
HV 

n 

g 
3.75 

Voltage

Norma

LV 
HV 

n 

g 
15 

Voltage

Norma

             

            
t in full, without

6.67 
3.67 
2.71 

14.68 
2.86 

17.71 
15.82 
17.72 
1.17 

N

Freq.Err
(Hz)

e BPSK

al 

5.05 
12.29 
10.56 
10.41 
2.42 
2.01 

16.17 
12.61 
15.74 
4.59 

10.94 
4.05 
8.01 

10.45 
1.21 
7.38 
3.75 

Freq.Err
(Hz)

e BPSK

al 
15.38 
9.76 
6.81 

             

      TA-MB
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 11.97
 15.78
 14.12
 3.32
 5.09
 11.70
 10.20
 7.48
 16.18

B-IoT Band 

or Freq.Er
(Hz)

QPSK
 7.10
 16.72
 13.78
 15.70
 16.95
 3.14
 3.90
 7.30
 1.42
 13.26
 15.74
 11.94
 2.49
 15.21
 6.44
 14.67
 15.52

or Freq.Er
(Hz)

QPSK
 9.08
 15.42
 3.01
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0  0.00
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8  0.00
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rror
 

Freq
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2  0.00
8  0.00
0  0.00
5  0.00
  0.00
  0.00
  0.00
  0.00

6  0.00
4  0.00
4  0.00
  0.00

1  0.00
  0.00

7  0.00
2  0.00

rror
 

Freq
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K BP
  0.00

2  0.00
  0.00

     Report N

            
echnology (Shan

0355  
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0781  
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ty(ppm) St

PSK 
0269  
0654  
0561  
0554  
0129  
0107  
0860  
0671  
0837  
0244  
0582  
0215  
0426  
0556  
0065  
0392  
0199  

uency 
ty(ppm) St

PSK 
0818  
0519  
0362  
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0.00637  
0.00839  
0.00751  
0.00176  
0.00271  
0.00622  
0.00542  
0.00398  
0.00861  

Frequency 
tability(ppm)

QPSK 
0.00378  
0.00889  
0.00733  
0.00835  
0.00901  
0.00167  
0.00207  
0.00388  
0.00076  
0.00705  
0.00837  
0.00635  
0.00132  
0.00809  
0.00343  
0.00780  
0.00825  

Frequency 
tability(ppm)

QPSK 
0.00483  
0.00820  
0.00160  
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eme(70℃) 
eme(60℃) 
eme(50℃) 
eme(40℃) 
eme(30℃) 
eme(20℃) 
eme(10℃) 
reme(0℃) 
eme(-10℃) 
eme(-20℃) 
eme(-30℃) 
eme(-40℃) 

25℃ 

Condition

rrier spacing
(KHz) 

mperature 
mal(25℃) 
eme(85℃) 
eme(80℃) 
eme(70℃) 
eme(60℃) 
eme(50℃) 
eme(40℃) 
eme(30℃) 
eme(20℃) 
eme(10℃) 
reme(0℃) 
eme(-10℃) 
eme(-20℃) 
eme(-30℃) 
eme(-40℃) 

25℃ 

Condition

rrier spacing

              

hai) Co., Ltd. 
roduced except 

LV 
HV 

n 

g 
3.75 

Voltage

Norma

LV 
HV 

n 

g 15 

             

            
t in full, without

2.88 
17.82 
16.49 
8.98 

12.39 
15.34 
2.30 
8.70 
9.46 

13.39 
10.82 
16.84 
12.55 
17.76 

N

Freq.Err
(Hz)

e BPSK

al 

14.89 
16.65 
16.23 
17.96 
6.77 

16.80 
11.16 
8.67 

12.53 
3.33 
7.50 
3.21 

15.33 
8.91 
3.81 

10.02 
15.14 

Freq.Err
(Hz)

             

      TA-MB
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 9.74
 9.95
 3.83
 1.05
 15.08
 8.85
 2.84
 7.94
 9.89
 8.02
 11.43
 14.29
 16.15
 13.53

B-IoT Band 

or Freq.Er
(Hz)

QPSK
 17.35
 14.36
 1.41
 17.62
 1.77
 8.42
 14.95
 3.09
 3.09
 5.75
 10.16
 14.81
 6.30
 5.76
 11.29
 16.64
 2.21

or Freq.Er
(Hz)
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  0.00
  0.00
  0.00
  0.00

8  0.00
  0.00
  0.00
  0.00
  0.00
  0.00

3  0.00
9  0.00
5  0.00
3  0.00
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rror
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5  0.00
6  0.00
  0.00

2  0.00
  0.00
  0.00

5  0.00
  0.00
  0.00
  0.00

6  0.00
1  0.00
  0.00
  0.00

9  0.00
4  0.00
  0.00
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echnology (Shan

0153  
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0877  
0478  
0659  
0816  
0122  
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0712  
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0896  
0668  
0945  

uency 
ty(ppm) St

PSK 
0792  
0886  
0863  
0955  
0360  
0894  
0594  
0461  
0667  
0177  
0399  
0171  
0815  
0474  
0203  
0533  
0805  

uency 
ty(ppm) St
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0.00518  
0.00529  
0.00204  
0.00056  
0.00802  
0.00471  
0.00151  
0.00422  
0.00526  
0.00426  
0.00608  
0.00760  
0.00859  
0.00720  

Frequency 
tability(ppm)

QPSK 
0.00923  
0.00764  
0.00075  
0.00937  
0.00094  
0.00448  
0.00795  
0.00164  
0.00164  
0.00306  
0.00540  
0.00788  
0.00335  
0.00306  
0.00600  
0.00885  
0.00117  

Frequency 
tability(ppm)
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(KHz) 
mperature 
mal(25℃) 
eme(85℃) 
eme(80℃) 
eme(70℃) 
eme(60℃) 
eme(50℃) 
eme(40℃) 
eme(30℃) 
eme(20℃) 
eme(10℃) 
reme(0℃) 
eme(-10℃) 
eme(-20℃) 
eme(-30℃) 
eme(-40℃) 

25℃ 

Condition

rrier spacing
(KHz) 

mperature 
mal(25℃) 
eme(85℃) 
eme(80℃) 
eme(70℃) 
eme(60℃) 
eme(50℃) 
eme(40℃) 
eme(30℃) 
eme(20℃) 
eme(10℃) 
reme(0℃) 
eme(-10℃) 
eme(-20℃) 
eme(-30℃) 
eme(-40℃) 

              

hai) Co., Ltd. 
roduced except 

Voltage

Norma

LV 
HV 

n 

g 
3.75 

Voltage

Norma

             

            
t in full, without

e BPSK

al 

10.50 
6.95 

17.89 
7.03 
2.13 

12.88 
6.49 
7.30 

16.08 
16.50 
13.64 
5.68 
7.51 
4.30 

10.79 
12.23 
17.63 

N

Freq.Err
(Hz)

e BPSK

al 

14.67 
13.31 
8.05 

12.01 
16.74 
14.53 
17.14 
12.25 
12.95 
11.52 
9.28 
8.04 
6.57 

17.21 
16.19 

             

      TA-MB
t the written ap

QPSK
 4.20
 9.57
 2.48
 15.87
 8.55
 14.89
 3.42
 11.05
 4.82
 4.52
 4.99
 10.87
 1.51
 15.36
 17.04
 4.49
 2.74

B-IoT Band 

or Freq.Er
(Hz)

QPSK
 2.50
 5.46
 12.64
 14.95
 7.29
 2.41
 5.44
 6.63
 16.81
 1.48
 6.43
 7.82
 3.94
 17.26
 11.66
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pproval of TA Te
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  0.00
  0.00
  0.00

7  0.00
  0.00

9  0.00
  0.00

5  0.00
  0.00
  0.00
  0.00

7  0.00
  0.00

6  0.00
4  0.00
  0.00
  0.00
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rror
 

Freq
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K BP
  0.00
  0.00

4  0.00
5  0.00
  0.00
  0.00
  0.00
  0.00

1  0.00
  0.00
  0.00
  0.00
  0.00

6  0.00
6  0.00

     Report N

            
echnology (Shan

PSK 
0558  
0370  
0952  
0374  
0113  
0685  
0345  
0388  
0855  
0878  
0726  
0302  
0400  
0229  
0574  
0651  
0938  

uency 
ty(ppm) St

PSK 
0780  
0708  
0428  
0639  
0891  
0773  
0912  
0652  
0689  
0613  
0493  
0428  
0349  
0916  
0861  
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QPSK 
0.00224  
0.00509  
0.00132  
0.00844  
0.00455  
0.00792  
0.00182  
0.00588  
0.00256  
0.00241  
0.00266  
0.00578  
0.00080  
0.00817  
0.00906  
0.00239  
0.00146  

Frequency 
tability(ppm)

QPSK 
0.00133  
0.00290  
0.00672  
0.00795  
0.00388  
0.00128  
0.00290  
0.00352  
0.00894  
0.00079  
0.00342  
0.00416  
0.00210  
0.00918  
0.00620  
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25℃ 

Condition

rrier spacing
(KHz) 

mperature 
mal(25℃) 
eme(85℃) 
eme(80℃) 
eme(70℃) 
eme(60℃) 
eme(50℃) 
eme(40℃) 
eme(30℃) 
eme(20℃) 
eme(10℃) 
reme(0℃) 
eme(-10℃) 
eme(-20℃) 
eme(-30℃) 
eme(-40℃) 

25℃ 

Condition

rrier spacing
(KHz) 

mperature 
mal(25℃) 
eme(85℃) 
eme(80℃) 
eme(70℃) 
eme(60℃) 
eme(50℃) 
eme(40℃) 
eme(30℃) 
eme(20℃) 
eme(10℃) 
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LV 
HV 

n 

g 
15 

Voltage

Norma

LV 
HV 

n 

g 
3.75 

Voltage

Norma

             

            
t in full, without

9.20 
12.77 

Freq.Err
(Hz)

e BPSK

al 

5.01 
17.41 
7.25 

14.05 
4.93 
4.85 

13.96 
4.90 
9.80 
4.30 

16.61 
17.81 
8.68 
8.37 

12.51 
10.43 
2.61 

N

Freq.Err
(Hz)

e BPSK

al 

13.68 
3.74 
1.27 
6.30 
5.25 

13.23 
1.40 

14.95 
1.09 
4.43 
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