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4.5 Band Edge Measurement

45.1 Limits of Band Edge Measurement

Power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. In the 1 MHz bands immediately outside and

adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of
the fundamental emission of the transmitter may be employed.

45.2 Test Setup

Communication )
Simulator Power Splitter ! 1 Spectrum Analyzer

?

10 dB Attenuation
Pad

EUT

45.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
15 kHz and VB of the spectrum is 51 kHz

c. Record the max trace plot into the test report.

Report No.: RFBEIH-WTW-P22050972 Page No. 30/58 Report Format Version: 6.1.1




1828

BUREAU
VERITAS

45.4 Test Results

Cat M1 Band 2
Channel Bandwidth: 1.4 MHz
Channel 18607 1RB Channel 19193 1RB

Ref Lyl Offset 15.00 4B
Ref Les

Ref Lyl Offset 15.00 4B
Scale/Div 10 B Ref Les

(R
Marker Table
om
[ Marker Setings
Diagran

#Video BW 51 kHz' Stop 1.9105000 GHz,
#Swoep 511 ms (1001 pts)
o

Center 1.8500000 GHz #Video BW 51 kHz'

#Swoep 501 ms (1001 pts)
o

Hz] Select Marker

Spectrum Analyzer 1 ctrum Anatyzer 3
gapied W it g aunu N+ ’ e

Hz] Select Marker

Scale/Div 10 4B 6 dBm| Masker 1

Delta Marker i Delia Mam:(

(Resel Delta) ) (Reset Delta
Marker Table ’ Marker Table

o

Center 1.8500000 GHz #Video BW 51 KHE' s Start 1.9085000 GHE #Video BW 51 KHE' Stop 1.9105000 GHz;
|#Res BW 15 kHz = |#Res BW 15 kHz #Sweep 20.0 ms (1001 pts)

o) 7
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Cat M1 Band 2
Channel Bandwidth: 3 MHz
Channel 18615 1RB Channel 19185 1RB

Ref Lyl Offset 15.00 4B

Ref Lyl Offset 15.00 4B
Ref Les

Scale/Div 10 B Ref Les

Ll

R
Marker Table b mhar Table
o i el

Wadker Seinga | g s R

#Video BW 51 kHz' Stop 1.9105000 GHz,
#Swoep 511 ms (1001 pts)
o

#Video BW 51 kHz' Stop 1.8505000 GHz,
tsm-pzu.u ms (1001 pts)

"\ ~ M ? S

Spectrum Analyzer 1 ctrum Anatyzer 3
gapied W it g aunu N+ ’ e

Hz] Select Marker Hz] Select Marker

Scale/Div 10 dB dBm||Mkart ! y " 1 dBm||Merker

Marker Table
on

i,
Delta Marker Delia Mam:(
(Reset Defta) ” . (Reset Detta

Marker Table
ol

Start 1.8495000 GHz #Video BW 51 kHz' Stop 1.8505000 GHz Start 1.9085000 GHz #Video BW 51 kHz' Stop 1.9105000 GHz
L£Res BW 15 kHz #Sweep 20.0 ms (1001 pts)

|2Res BW 15 kHz #Sweep 20.0 ms (1001 pi

6:34 PM
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Cat M1 Band 2

Channel Bandwidth: 5 MHz

Ref Lyl Offset 15.00 4B
Ref Les

it e A

#Video BW 51 kHz'

Scale/Div 10 dB

Start 1.8495000 GHE
|#Res BW 15 kHz

S C W ? R

#Video BW 51 KHE'

Marker Mode
Normal

Stop 1.8505000 GHz,
#Swoep 511 ms (1001 pts)

Spectrum Anah
cupied B

Delta Marker

(Reset Delta)
Marker Table

on

Stop 1.8505000 GHz,
#Sweep 20.0 ms (1001 pi

L

Start 1.9085000 GHE
|#Res BW 15 kHz

Channel

Ref Lyl Offset 15.00 4B

Ref Les

#Video BW 51 kHz'

#Video BW 51 KHE'

Marker Mode
Normal

Marker Seftings.
iagram

A Markers Off

Stop 1.9105000 GHz| | CUFE
#Sweep 501 ms (1001 pis)

Delta Marker
(Reset Detta)

Marker Table

Report No.: RFBEIH-WTW-P22050972

Page No. 33/58

Report Format Version: 6.1.1




1828

BUREAU
VERITAS

Cat M1 Band 2
Channel Bandwidth: 10 MHz
18650 1RB Channel 19150 1RB

Channel

Ref Lyl Offset 15.00 4B g Z|E Ref Lyl Offset 15.00 4B
Ref Les v Ref Les

Ll

R
Marker Table L hlxhar Table
on g b
< Maruer.gmrgs . e el . ( Maruer.emrgs
Diagran

Stop 1.8505000 GHz #Video BW 51 kHz* Stop 1.8105000 GHz

#Sweep 501 ms (1001 pts) R 5 #Sweep 501 ms (1001 pts)
- -

#Video BW 51 kHz'

Spectrum Analyzer 1 ctrum Anatyzer 3
gapied W it g aunu N+ ’ e

Hz] Select Marker

Scale/Div 10 dB

Delta Marker Defta Marm

(Reset Delta) P Y X (Reset Delta)
Marker Table 'y 1 |Marker Table

ol

Start 1.8495000 GHE #Video BW 51 KHE' Stop 1.8505000 GHz, Start 1.9085000 GHE #Video BW 51 KHE' Stop 1.9105000 GHz,
|#Res BW 15 kHz #Sweep 20.0 ms (1001 pt or | #Res BW 15 kHz #Sweep 20.0 ms (1001 pts)
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Cat M1 Band 2
Channel Bandwidth: 15 MHz
Channel

Ref Lyl Offset 15.00 4B Ref Lyl Offset 15.00 4B
Scale/Div 10 B Ref Les a8 v Ref Les

Ll

Re
Marker Table
psabs it an
Di

[ Marker Seings Marker Seftings.
iagram Diagram

Stop 1.8505000 GHz,
#Swoep 511 ms (1001 pts)

#Video BW 51 kHz' Stop 1.9105000 GHz,

#Swoep 511 ms (1001 pts)

o o

min 2 N B L
19125

Spectrum Analy ) Spectrum Ana
e B 5 + ’ & | cupied B

Scale/Div 10 dB

Hz| Select Marker
dBm || Madkar 1

Delta Marker
(Reset Defta)

Hz] Select Marker

ctrum Anaiyzer 3 +p Maker v

4 dBm||Mskert

Delta Marker
(Reset Detta)

Marker Table : " Marker Table
on G on

o
¢ Marker Setings
Diagram
A0 Markers Of
ouple
on
or

Start 1.8495000 GHE =

|#Res BW 15 kHz

#Video BW 51 KHE' Stop 1.8505000 GHz,

#Sweep 20.0 ms (1001 pi

L

Start 1.9085000 GHE
|#Res BW 15 kHz

#Video BW 51 KHE'
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Cat M1 Band 2
Channel Bandwidth: 20 MHz
Channel 18700 1RB Channel 19100 1RB

Spectrum Analyzer 1
i

Ref Lyl Offset 15.00 4B i Ref Lyl Offset 15.00 4B
Ref Les a8 [ Ref Lavi 0 aBm

‘Delta Marker " ‘Delta Marker
(Rese! Delta (Resel Delta)
Marker Table Marker Table
on - on
or L or
e (Maruerfmurgs i i LRI TV PR N P o (PMerfemws
Diagram Diagram

#Video BW 51 kHz* Stop 1.8505000 GHz #Video BW 51 kHz* Stop 1.8105000 GHz
#Sweep 501 ms (1001 pt: - 2 5 #Sweep 501 ms (1001 pt:

Spectrum Analyzer 4
vept

e Ref Lvi Offtset 15.00 a8 Mkr1 1.849 a e Ref Lvi Offtset 15.00 a8
Scale/Div 10 dB Ref Level 35.00 d8m [ Scale/Div 10 6B Ref Level 35.00 d8m

o
Delta Marker Delta Marker
7 o (Reset Delta) ' - (Resel Delta)
Py i Marker Table s Marker Table
LR A oo .
an " v’ o
¢ Marker Settings. Marker Seftings.
Disgram Disgram

Start 1.8495000 GHE #Video BW 51 KHE' Stop 1.8505000 GHz, 4 Start 1.9085000 GHE #Video BW 51 KHE' Stop 1.9105000 GHz,
|2Res BW 15 kHz 1 U |#Res BW 15 kHz #Sweep 20.0 ms (1001 pis]

) [?) ' =) 7]
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4.6 Peak to Average Ratio

4.6.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB.

4.6.2 Test Setup

Communication

Simulator Power Splitter ‘ I: Spectrum Analyzer

10 dB Attenuation

Pad
EUT

4.6.3 Test Procedures

1. Setresolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1 %.
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4.6.4 Test Results

Cat M1 Band 2

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

.

Spectrum Analyzer 4
Swept SA

3 MHz

W=

Frequenc Peak to Average Ratio Frequenc Peak to Average Ratio
Channel d y (dB) Channel g y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18607 1850.7 4.81 6.43 18615 1851.5 4.34 5.60
18900 1880.0 5.12 6.75 18900 1880.0 4.46 5.83
19193 1909.3 5.45 6.66 19185 1908.5 4.59 5.84
Spectrum Plot of Worst Value
1.4 MHz / 16QAM [ 16QAM

Spectrum Analyzer 4
Swept SA
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Cat M1 Band 2

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

¢ a2916PM

Spectrum Analyzer 4
Swept SA

Frequenc Peak to Average Ratio Frequenc Peak to Average Ratio
Channel d y (dB) Channel g y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18625 1852.5 4.69 5.19 18650 1855.0 4.72 4.72
18900 1880.0 4.78 5.01 18900 1880.0 4.87 5.10
19175 1907.5 4.91 5.21 19150 1905.0 4.92 5.23
Spectrum Plot of Worst Value
10 MHz / 16QAM

Frequency v
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Cat M1 Band 2

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

.

15 MHz

Spectrum Analyzer 4
Swept SA

W=

20 MHz / 16QAM

Spectrum Analyzer 4
Swept SA

Frequenc Peak to Average Ratio Frequenc Peak to Average Ratio
Channel d y (dB) Channel g y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18675 1857.5 4.67 5.02 18700 1860.0 4.66 5.13
18900 1880.0 4.72 5.22 18900 1880.0 4.73 511
19125 1902.5 5.04 5.29 19100 1900.0 4.80 5.06
Spectrum Plot of Worst Value
/ 16QAM

Center Frequency
1.860000000 GHz
CF Step

5.000000 MHz
Auto

Man
Freq Offsel
0Hz
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4.7 Conducted Spurious Emissions

4.7.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to -13 dBm.

4.7.2 Test Setup

Communication ]
Simulator Power Splitter ! 1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT

4.7.3 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

b. Measuring frequency range is from 9 kHz to 1 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =1 MHz and VBW = 3 MHz is used for conducted emission measurement.

c. Measuring frequency range is from 1 GHz to 20 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =1 MHz and VBW = 3 MHz is used for conducted emission measurement.
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4.7.4 Test Results

Cat M1 Band 2
Channel Bandwidth: 1.4 MHz
Channel 18607

Frequency Range: 9 kHz ~ 1 GHz

Next Pk Right || Properties
Next PkLen [ Marker
Function

Marker—+

m Counter

Marker Delta

[

Contin

0000 GHz| |Search

#Sweep ~503 ms (5001 pts)

%[ 3

#Video BW 3.0 MHZ"

off

Freguency Range: 1 GHz ~ 20 GHz

clrum Analyzer 3 [Spech

Next Pk Right

Mext Pk Left AoEL

Marker Delta

:

Conti
Stop 20.000 GHzl |Search
~506 ms (50001 pts)
NIy

L

Wm

Start 1.000 GHz
[2Res BW 1.0 MHz

#Video BW 3.0 MHZ"

Function
Marker—

Counter

#\ideo BW 3.0 MHz"
#Sweep ~503 ms (5001 pts)

3
Ay

pectium Analyzer 4
opt SA

Peak Search
Pk Sear

Next PiLeft | Marker
Function

Minimum Peak e

Marker Delta

#Video BW 3.0 MHz"

Stop 20,000 GHz| |Search
#Sweep ~506 ms (50001 pis)

1
Ne: n

Condin

= o

‘ clrum Analyzer 3 [Spectrum Analyzer 4
SA [Swept SA

Peak Search
Next Pk Right e
e Function

:
Marker Delta

Contin 'eak
Fiideo BW 3.0 MHZ" Stop 1.0000 GHz| [Search
ofr

#Sweep ~503 ms (5001 pts)

2| (AR [FR [ €

1

Peak Search

Next Pk Right
Next PiLeft | Marker
Function

Minimum Peak e

Marker Delta

Contin eak
Start 1,000 GHz #ideo BW 3.0 MHZ' Stop 20.000 GHzl |Searcn
p ~508 ms (50001 pts)
o orf
A

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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Cat M1 Band 2
Channel Bandwidth: 3 MHz
Channel 18615

Freguency Range: 1 GHz ~ 20 GHz

cirum Analyzer 3 [Spectrum Anafyzerd  [Spectrum Analyzer 5
n Y

yept S,

Frequency Range: 9 kHz ~ 1 GHz

Next Pk Right

m Counter m Gounter

[ | Marker Delta
e

Contin Contin

#ideo BW 3.0 MHZ' Stop 1.0000 GHzl |Searcn Start 1.000 GHz #ideo BW 3.0 MHZ' Stop 20.000 GHzl |Search
#Sweep ~503 ms (5001 pts) [#Res BW 1.0 MHz ~506 ms (50001 pts)

o orf - o orf

pecirum Analyzer 4 pectium Analyzer 4
wept SA © A opt SA

19 MHz
Peak Search Peak Search
NextPk Right || Properties Next P Right o
Mext PkLeft || Marker Mext Pk Left Marker
Function Function
~ 1. =3
Counter Counter
Marker Delta Marker Delta

#Video BW 3.0 MHz" Stop 1.0000 GHz | |Search #Video BW 3.0 MHz" Stop 20.000 GHz | |Search

#Sweep ~503 ms (5001 pts) #Sweep ~506 ms (50001 pts)
o i o
s

1
Condin Condin
o o

Mkr1 MHz| Select Marker
dBim| | Madker 1

1

Peak Search

Next Pk Right opertie Next Pk Right
MNext Pk Left - Next Pk Left Marker
Function Funcion
m Marker— Minkmum Peak  J yarier—
Gaurter Gounter
Marker Delta Marker Delta

Contin 'eak Contin ak
#ideo BW 3.0 MHZ' Stop 1. Searcn Start 1,000 GHz #ideo BW 3.0 MHZ' Stop 20.000 GHzl |Searcn
#Sweep ~503 ms (5001 pts) [#Res BW 1.0 MHz p ~508 ms (50001 pts)
= =7 o = - — o

=

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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Cat M1 Band 2

Channel Bandwidth: 5 MHz

Channel 18625

Freguency Range: 9

#Video BW 3.0 MHZ"

kHz ~ 1 GHz

Next Pk Right

m Counter

Marker Delta

S

Contin

Stop 1.0000 GHz| |Search, Start 1,000 GHz
#Sweep ~503 ms (5001 pts) |[#Res BW 1.0 MHz
o orf

Freguency Range: 1 GHz ~ 20 GHz

ctrum Analyzer 3 [Spectrum Analyzer 4

Marker Delta

Canin
off

m Counter

Stop 20.000 GHzl |Search
~506 ms (50001 pts)
-

pecirum Ansiyzer 4
wept SA

#Video BW 3.0 MHz"

pectium Analyzer 4

opt SA

Peak Search

Next Pk Right | Properties
Next PLet [ Marker
Function
-
Counter
Marker Delta
Contin
Stop 1.0000 GHz| [Search
#Swiep ~503 ms (5001 pis)
on

o
£

Peak Search

N-)« Pk Right o
Next PiLeft | Marker
Function

Minimum Peak e

Marker Delta

Stop 20,000 GHz| |Search
#Sweep ~506 ms (50001 pis)

1
Condin
= o

#Video BW 3.0 MHZ"

+ p

I Hz|/Select Marker

x Search
NextPk Right | Properties
Hext Pk Left Marker
Function
.
Gaurter
Marker Delta

Contin eak
Stop 1. Search Start 1,000 GHZ
#Sweep ~503 ms (5001 pts) [#Res BW 1.0 MHz
—_—r off

-2 | O

Note: The signal over the limit in 9 kHz is from spectrum analyzer.

1

Peak Search

Next Pk Right
Next PiLeft | Marker
Function

Minimum Peak e

Marker Delta

Contin =
off

=

Stop 20.000 GHzl |Searcn
p ~508 ms (50001 pts)
-
A
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Cat M1 Band 2

Channel Bandwidth: 10 MHz

Channel 18650

Frequency Range: 9 kHz ~ 1 GHz

#ideo BW 3.0 MHZ' Stop 1.0000 GHzl |Searcn

#Sweep ~503 ms (5001 pts)
-
A

Canin
off

Next Pk Right

Marker Delta

Counter

Freguency Range: 1 GHz ~ 20 GHz

Spectrum Analyzer 4

ctrum Analyzer 3 Spectrun

Analyzer 5
yept SA

WMW

Start 1.000 GHz
[2Res BW 1.0 MHz

#Video BW 3.0 MHZ" Stop 20.000 GHz

~506 ms (50001 pts)

pecirum Ansiyzer 4
wept SA

#\ideo BW 3.0 MHz" Stop 1.0000 GHz| |Search
#Sweep ~503 ms (5001 pts)
3

£

Condin
o

Peak Search

Next Pk Right
Mext Pk Left
Marker Delta

Properties

Marker
Function

Marker—

Counter

pectium Analyzer 4
opt SA

Peak Search

N-)« Pk Right o
Next PiLeft | Marker
Function

Minimum Peak e

Marker Delta

Search

#\ideo BW 3.0 MHz" Stop 20,000 GHz
#Sweep ~506 ms (50001 pis)

o

1
Condin
o

Fiideo BW 3.0 MHZ" Stop 1.0000 GHz| [Search

#Sweep ~503 ms (5001 pts)

2| (AR [FR [ €

Contin
off

a
Peak Search

e ]
[ |

eak

Function

Marker—

Counter

Anshyzerd  [Spectrum Analyzer 5
sh

Marker
Function

Marker—

Counter

W

Start 1,000 GHZ
[2Res BW 1.0 MHz

#Video BW 3.0 MHZ" Stop 20.000 GHz

p ~508 ms (50001 pts)

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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Cat M1 Band 2

Channel Bandwidth: 15 MHz

Channel 18675

#Video BW 3.0 MHZ"

Frequency Range:

Stop 1.0000 GHz

#Sweep ~503 ms (5001 pts)
-
A

9 kHz ~ 1 GHz

ctrum Analyzer 3

Next Pk Right

m Counter

Marker Delta

Canin
Search Start 1.000 GHz
off

[2Res BW 1.0 MHz

Freguency Range: 1 GHz ~ 20 GHz

Spectrum Analyzer 4 [Specinun

Analyzer 5
yept SA

#Video BW 3.0 MHZ"

D |7 EE

Channel 18900

Marker Delta

Canin
off

m Counter

Stop 20.000 GHzl |Search
~506 ms (50001 pts)
-

pecirum Ansiyzer 4
wept SA

9kHz ~1 GHz

Peak Search

Next Pk Righ
Next P Left

Properties

Marker
Function

Marker—

Counter

#Video BW 3.0 MHz"

Stop 1.0000 GHz
#Sweep ~503 ms (5001 pts)
3
Ay

Marker Delta

Conii
Search

e t
in
o

pectium Analyzer 4
opt SA

#Video BW 3.0 MHz"

Peak Search

N-)« Pk Right o
Next PiLeft | Marker
Function
inimum Peak oo

Stop 20,000 GHz
#Sweep ~506 ms (50001 pis)
3

m Counter

Marker Delta

1
Condin
Search

o

#Video BW 3.0 MHZ"

Stop 1.0000 GHz
#Sweep ~503 ms (5001 pts)

2| (AR [FR [ €

Peak Search

Next Pk Right e
e Function

:
Marker Delta

Contin eak
Search Start 1,000 GHZ
off

[2Res BW 1.0 MHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.

#Video BW 3.0 MHZ"

Stop 20,000 GHz,

p ~508 ms (50001 pts)
-
A

1

Peak Search

Next Pk Right

Mext Pk Left
Minimum Peak

=

Marker Delta

Contin =
Search
off

Marker
Function

Marker—

Counter
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Cat M1 Band 2
Channel Bandwidth: 20 MHz
Channel 18700

9 kHz ~ 1 GHz

Frequency Range: Frequency Range: 1 GHz ~ 20 GHz

cirum Analyzer 3 [Spectrum Anafyzerd  [Spectrum Analyzer 5
G A sh

yept S,

Next Pk Right

m Counter m Gounter

Marker Delta Marker Delta

Contin Contin

#ideo BW 3.0 MHZ' Stop 1.0000 GHzl |Searcn Start 1.000 GHz #ideo BW 3.0 MHZ' Stop 20.000 GHzl |Search
#Sweep ~503 ms (5001 pts) [#Res BW 1.0 MHz ~506 ms (50001 pts)

o orf - o orf

A [

pecirum Analyzer 4 pectium Analyzer 4
wept SA © A opt SA

Peak Search Peak Search

NextPk Right || Properties Next P Right o
Mext PkLeft || Marker Mext Pk Left Marker
Function Function
~ 1. =3
Counter Counter
Marker Delta Marker Delta

#Video BW 3.0 MHz" Stop 1.0000 GHz | |Search #Video BW 3.0 MHz" Stop 20.000 GHz | |Search

#Sweep ~503 ms (5001 pts) #Sweep ~506 ms (50001 pts)
o i o
s

1
Condin Condin
o o

1

02
Peak Search Peak Search
Next Pk Right opertie Next Pk Right
MNext Pk Left - Next Pk Left Marker

Function Funcion

[ |. | ==/

Gaurter Gounter
Marker Delta | Marker Delta

Contin eak Contin =
off off

=

#ideo BW 3.0 MHZ' Stop 1. Searcn Start 1,000 GHz #ideo BW 3.0 MHZ' Stop 20.000 GHzl |Searcn
#Sweep ~503 ms (5001 pts) [#Res BW 1.0 MHz p ~508 ms (50001 pts)

.11 3 ? % L NESEIR

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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4.8 Radiated Emission Measurement

4.8.1 Limits of Radiated Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit is equal to -13 dBm.

4.8.2 Test Procedure

a. Inthe semi-anechoic chamber, EUT placed on the 0.8m(below or equal 1GHz) and/or 1.5m(above
1GHz) height of Turn Table, rotated the table around 360 degrees to search the maximum radiation
power and receiver antenna shall be rotated vertical and horizontal polarization and moved height from
1m to 4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the
maximum power value.

b. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

c. Perform a field strength measurement and record the worse read value, is the field strength value via a
spectrum reading obtained corrected for antenna factor, cable loss and pre-amplifier factor and then
mathematically convert the measured field strength level to EIRP/ERP level.

d. Following C63.26 section 5.5 and 5.2.7
EIRP (dBm) = E (dBuV/m) + 20log(D) - 104.8; where D is the measurement distance (in the far field
region) in m.

ERP (dBm) = E (dBuV/m) + 20log(D) - 104.8 - 2.15; where D is the measurement distance (in the far
field region) in m.

NOTE:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz/3 MHz.

2. The emission levels were against the limit of frequency range 9 kHz ~ 30 MHz:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m
Variable
EUT& L 3m _
Support Unjts ' '
—¢—EZI
Turn Table
80cmT
5_5

L

Ground Plane

Test Receiver

i

<Radiated Emission above 1 GHz>

Ant. Tower

EUT& 3m
Support Units |

Turn Table
Absorber

7

1-4m
Variable

/

Ground Plane

Test Receiver

0] WAMWTAAA e

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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48,5 Test Results
Below 1GHz
Cat M1 Band 2, Channel Bandwidth: 5MHz
TX Cat M1 Band II- CH 19175 : 1907.5
RF Mode 5MHz Channel MHz
Frequency Range 30MHz ~ 1GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
i : Antenna Table Raw Correction
Frequency EIRP Limit Margin .
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 55.30 -69.25 -13.00 -56.25 2.23H 214 39.40 -108.65
2 173.39 -68.26 -13.00 -55.26 1.52 H 243 40.83 -109.09
3 365.99 -66.93 -13.00 -53.93 1.37H 31 39.38 -106.31
4 534.68 -61.50 -13.00 -48.50 1.89 H 31 41.00 -102.50
5 694.94 -61.36 -13.00 -48.36 1.06 H 112 38.02 -99.38
6 870.67 -56.30 -13.00 -43.30 1.70H 192 40.49 -96.79
Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8
3. Margin value = EIRP — Limit value
4. The other EIRP levels were very low against the limit.
Level

(dBm)
=10 -

-20

-30

-40

-50

-50

-7

-B0

-850~ 1 1 1 1 1 1 1 1 [
30 100 200 300 400 500 600 700 800 500 1000
Frequency (MHz)
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TX Cat M1 Band II- CH 19175 : 1907.5
RF Mode 5MHz Channel MHz
Frequency Range 30MHz ~ 1GHz
Antenna Polarity & Test Distance : Vertical at 3 m
Frequency EIRP Limit Margin Antt_anna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 59.52 -70.91 -13.00 -57.91 1.29V 95 38.09 -109.00
2 232.43 -70.20 -13.00 -57.20 1.27V 64 40.43 -110.63
3 432.06 -66.34 -13.00 -53.34 1.56 V 17 38.13 -104.47
4 572.64 -60.33 -13.00 -47.33 1.09V 171 41.22 -101.55
5 721.65 -61.35 -13.00 -48.35 2.57V 26 37.75 -99.10
6 898.78 -56.30 -13.00 -43.30 2.58V 345 40.21 -96.51
Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8
3. Margin value = EIRP — Limit value
4. The other EIRP levels were very low against the limit.
Level

(dBm)
10

-20

-30

40

-50

-50

(o]
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-B0

-850~ 1 1 1 1 1 1 1 1 [
30 100 200 300 400 500 600 700 800 500 1000
Frequency (MHz)
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Above 1GHz
Cat M1 Band 2, Channel Bandwidth: 1.4MHz
TX Cat M1 Band II- CH 18607 : 1850.7
RF Mode 1. AMHz Channel MHz
Frequency Range 1GMHz ~ 20GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
. . Antenna Table Raw Correction
No Fr(?'(\q/lt:_iezr;cy (Eg:{nlj) (IEJIer:) M(zrg)m Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3701.40 -43.86 -13.00 -30.86 1.88 H 189 52.08 -95.94
Antenna Polarity & Test Distance : Vertical at 3 m
Frequency EIRP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3701.40 -44.20 -13.00 -31.20 2.47V 167 51.74 -95.94
Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.

RF Mode TXcatMiBandll- | oy annel CH 18900 : 1880 MHz
1.4MHz
Frequency Range 1GMHz ~ 20GHz

Antenna Polarity & Test Distance : Horizontal at 3 m

- . Antenna Table Raw Correction
Frequency EIRP Limit Margin -
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3760.00 -43.03 -13.00 -30.03 1.87H 190 52.46 -95.49
Antenna Polarity & Test Distance : Vertical at 3 m
Frequency EIRP Limit Margin Antc_enna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 3760.00 -43.68 -13.00 -30.68 2.30V 159 51.81 -95.49
Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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TX Cat M1 Band II- CH 19193 : 1909.3
RF Mode 1. 4AMHz Channel MHz
Frequency Range 1GMHz ~ 20GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
i : Antenna Table Raw Correction
No Fr(?'(\q/lt:_iezr;cy (Eg:{nlj) (IEJIer:) M(zrg)m Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3818.60 -43.37 -13.00 -30.37 1.84 H 189 51.75 -95.12
Antenna Polarity & Test Distance : Vertical at 3m
Frequency| EIRP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3818.60 -44.58 -13.00 -31.58 242V 164 50.54 -95.12
Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.

Cat M1 Band 2, Channel Bandwidth 5MHz

TX Cat M1 Band II- CH 18625 : 1852.5
RF Mode 5MHz Channel MHz
Frequency Range 1GMHz ~ 20GHz

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequenc EIRP Limit Margin Antenna Table Raw Correction
No (l(\]/IHz) y (dBm) (dBm) (dlg) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 3705.00 -43.46 -13.00 -30.46 1.86 H 184 52.45 -95.91

Antenna Polarity & Test Distance : Vertical at 3 m

_ . Antenna Table Raw Correction
No Fre(:'(\qﬂllj_'ezr;cy (5:;::) (Ia'énr:) M(:zrg;n Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3705.00 -44.09 -13.00 -31.09 250V 169 51.82 -95.91

Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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RF Mode TXCatMLBand Il- | oy el CH 18900 : 1880 MHz
5MHz
Frequency Range 1GMHz ~ 20GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
. : Antenna Table Raw Correction
No Fr(?'(\q/lt:_iezr;cy (E:;]I:) (Ialer:]t) M(zrg)m Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3760.00 -42.93 -13.00 -29.93 1.90 H 186 52.56 -95.49
Antenna Polarity & Test Distance : Vertical at 3 m
Frequency EIRP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3760.00 -43.58 -13.00 -30.58 245V 168 51.91 -95.49
Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.

TX Cat M1 Band II- CH 19175 : 1907.5
RF Mode 5MHz Channel MHz
Frequency Range 1GMHz ~ 20GHz

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequenc EIRP Limit Marain Antenna Table Raw Correction
No (I(\q/IHz) y (dBm) (dBm) (dlg) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3815.00 -42.33 -13.00 -29.33 1.85H 186 52.81 -95.14

Antenna Polarity & Test Distance : Vertical at 3 m

. . Antenna Table Raw Correction
No Fr(?'?ﬂLLezl;cy (E:;E) (Ia'g]nlqt) M(zrg)m Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 3815.00 -43.23 -13.00 -30.23 2.48V 164 51.91 -95.14

Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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Cat M1 Band 2, Channel Bandwidth 20MHz
RF Mode Tx CatMLBandll- | o e CH 18700 : 1860 MHz
20MHz
Frequency Range 1GMHz ~ 20GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
i : Antenna Table Raw Correction
No Fr(?'(\q/lt:_iezr;cy (E:;]I:) (Ialer:]t) M(zrg)m Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3720.00 -43.62 -13.00 -30.62 1.92H 187 52.18 -95.80
Antenna Polarity & Test Distance : Vertical at 3 m
Frequency| EIRP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3720.00 -44.71 -13.00 -31.71 242V 166 51.09 -95.80
Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.

RF Mode TX Cat M1 Band Il- Channel CH 18900 : 1880 MHz

20MHz

Frequency Range 1GMHz ~ 20GHz

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequenc EIRP Limit Marain Antenna Table Raw Correction
No (I(\q/IHz) y (dBm) (dBm) (dlg) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3760.00 -42.33 -13.00 -29.33 1.85H 191 53.16 -95.49

Antenna Polarity & Test Distance : Vertical at 3 m

o : Antenna Table Raw Correction
No Fr(?'?ﬂLLezl;cy (E:;E) (Ia'g]nlqt) M(zrg)m Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 3760.00 -43.48 -13.00 -30.48 249V 166 52.01 -95.49

Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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RF Mode IXcatMiBand Il- | oo el CH 19100 : 1900 MHz
20MHz
Frequency Range 1GMHz ~ 20GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
. : Antenna Table Raw Correction
No Fr%(\q/lt:_iezr;cy (E:;n:) (Ia'énl;:) M(zrg)m Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3800.00 -42.92 -13.00 -29.92 1.86 H 188 52.23 -95.15
Antenna Polarity & Test Distance : Vertical at 3 m
Frequency EIRP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 3800.00 -43.80 -13.00 -30.80 2.48V 167 51.35 -95.15
Remarks:

1. EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END -
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