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Spectrum 2 @] 2 Spectrum 2 @] o
Ref Level 25,00 dBm Mode Sweep Ref Level 25,00 dBm Mode Sweep
SGL Count 100/100 SGL Count 100/100
(@ 1Rm AvgPwr (@ 1Rm AvgPwr
20 abipit Gheck A PABS 20 abipit Gheck PARS
p<20d ﬂ p<200 ﬂ
10d ! l 10d [ ‘
0 de T I \‘ 0 di H 1
-10.dB -10.dB
/1 ' \
-20 j -20 ﬂ L
. [ I\ ﬂ . I (I
40 di 40 di
F L, ] b
sy M“AM M\W.‘WW——W M/WW\I\MJ orend sty ‘h“) M'*‘""PJ‘IU B, O NP, 08
-60 -60
7048 7008
CF 821.5 MHz 1001 pts Span 30.0 MHz CF 821.5 MHz 1001 pts Span 30.0 MHz
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
Tx Power -23.21 dBm Tx Bandwidth 5.000 MHz RBW 100.000 kHz Tx Power -22.60 dBm Tx Bandwidth 5.000 MHz RBW 100.000 kHz
Range Low | RangeuUp | RBW | Freguenc | _PowerAbs | PowerRel |  ALimit | |_Rangelow | Rangeup | RBW | __Frequency | PowerAbs | PowerRel |  ALimit |
~15.000 MHz 7538 MHz |_100.000 kHz __ 813.94696 MHz -32,00 dém | 8.88d8 -19.0938 | ~15.000 MHz ~7.538 MHz | 100,000 kHz 613.67616 MHZ ~46,31 dBm -23.71d8 333108 |
-7.538 MHz 7.500 MHz | 200.000 kHz | 813.98100 MHz -27.39 dBm | 41808 73908 | -7.538 MHz 7.500 MHz | 200.000 kHz | 813.98100 MHz -4478dBm | -22.18d8  -24.78dB |
7.500 MHz 7.538 MHz | 200.000 kHz | 829.01900 MHz -43.78 dBm -20.57 d 23.78dp || 7.500 MHz 7.538 MHz | 200.000 kHz | 829.01900 MHz -27.25 dém -4.65 dB -7.25d8_|
7.538 MHz 15.000 MHz | 100.000 kHz | 820.08313 MHz -45.78 dBm -22.57 d8 327848 | 7.538 MHz 15.000 MHz | 100.000 kHz | 820.05304 MHz -33.93 dem -11.33 d8 209348 |
Marker Marker )
¢ T T | i TR
Spectrum 2 ®] -
Ref Level 25,00 dBm Mode Sweep
SGL Count 100/100
(@ 1Rm AvgPwr
20 ablit Gheck PARS
p<20d
10
o d ! pr A et i
o ] [
] l
20l ‘;J \
-30
40 ,.»w*'*""“y N‘\M e
40 B
&
-60
-70
CF 821.5 MHz 1001 pts Span 30.0 MHZz
Spectrum Emission Mask Standard: None
Tx Power 18.85 dBm Tx Bandwidth 5.000 MHz RBW 100.000 kHz
| _Rangelow | Rangeup | RBW | __Frequency | PowerAbs | PowerRel |  ALimit
-15.000 MHz 7538 MHz |_100.000 kHz __ 813.91687 MHzZ -33.26 dBm 52,12 dB 20.26 dB
7.538 MHz | -7.500MHz | 200.000kHz  813.98100 MHz | -30.05 dBm -43.90 dB -10.05 dB
7.500 MHz 7.538 MHz | 200.000 kHz | 829.01900 MHz -30.64 dBm -49.49 dB -10.64 db
7.538 MHz 15.000 MHz | 100.000 kHz | 820.11322 MHz -33.65 dem -52.50 dB -20.65 dB
Marker )
g L
( Jl TR 4

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL004667

Page: 123 of 142

LTE band 26_Part 90 (15 Mk)

Spectrum 2 @] 2 Spectrum 2 G)] o
Ref Level 25.00 dém Mode Sweep Ref Level 25.00 dém Mode Sweep
SGL Count 100/100 SGL Count 100/100
(@ 1Rm AvgPwr (@ 1Rm AvgPwr
20 abifnit qheck PABS 20 abipit Gheck PARS
p<20d ﬂ p<200 ﬂ
10d , 1 10d ”
. BA . [l
-10 dB - -10 dB
1/ l [
-20 j 20 ﬂ \
] I I |
40 di 40 di
% , \
W”\””“J W"“«v—sw Mo /I LA,,_. o e W/\.M/"*"‘J' et -~
5t =
-60 -60
7048 7008
CF 821.5 MHz 1001 pts Span 30.0 MHz CF 821.5 MHz 1001 pts Span 30.0 MHz
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
Tx Power -23.08 dBm Tx Bandwidth 5.000 MHz RBW 100.000 kHz Tx Power -23.33 dBm Tx Bandwidth 5.000 MHz RBW 100.000 kHz
| _Rangelow | Rangeup | RBW | Freguenc | _PowerAbs | PowerRel |  ALimit | |_Rangelow | Rangeup | RBW | __Frequency | PowerAbs | PowerRel | ALimit |
~15.000 MHz 7538 MHz |_100.000 kHz __ 813.94696 MHz -34.01dém | -1094d8 -21.01d8 ~15.000 MHz ~7.538 MHz |_100.000 kHz | 813.82660 MHz -4716dem | -23.83d8 -34.16 48
~7.538 MHz -7.500 MHz | 200.000kHz | 813.98100 MHz -27.53 dBm | 445 dB | -7.53dB -7.538 MHz -7.500 MHz | 200.000kHz | 813.98100 MHz -4495dBm | -2162dB | -24.95dB
7.500 MHz 7.538 MHz | 200.000 kHz | 829.01900 MHz ~44.09 dBm -21.02 dB -24.09 db 7.500 MHz 7.538 MHz | 200.000 kHz | 829.01900 MHz -28.14 dém -4.81 d8 -8.14.db
7.538 MHz 15.000 MHz | 100.000 kHz | 820.05304 MHz -45.74 d8m -22.66 dB -32.74 dB 7.538 MHz 15.000 MHz | 100.000 kHz | 820.05304 MHz -34.34 dem -11.02 d8 -21.34 dB
Marker ) Marker )
¢ i T | i T

16QAM Middle Channel - 1 RB Low

16QAM Middle Channel - 1 RB High

Ref Level 25.00 dBm

SGL Count 100/100

Spectrum 2

®|

Mode Sweep

Ref Level 25.00 dém
SGL Count 100/100

®|

Spectrum 2

(=]

Mode Sweep

(@ 1Rm AvgPwr (@ 1Rm AvgPwr
20 bt Gheck PARS 20 ablnit Gheck PARS
p<20d p<200
10 10
bt gy \
o L ™ - - )
[ 1 [ |
1] | ‘ [ |
-20 dl = -20 dB T
/ % i 4
-30 -30
L™ PP T
e .
-0 -0 vy
V) e ]
sty rstyapssseny
-60 -60
-70 -70
CF 821.5 MHz 1001 pts Span 30.0 MHZz CF 821.5 MHz 1001 pts Span 30.0 MHZz
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
Tx Power 13.27 dBm Tx Bandwidth 5.000 MHz RBW 100.000 kHz Tx Power 12.96 dBm Tx Bandwidth 5.000 MHz RBW 100.000 kHz
|_Rangelow | Rangeup | RBW | __Frequency | PowerAbs | PowerRel |  ALimit | _Rangelow | Rangeup | RBW | Frequenc | PowerAbs | PowerRel |  ALimit
-15.000 MHz ~7.538 MRz |__100.000 kHz 813.91687 MHZ 31,33 dBm ~44.60 d& 183348 -15.000 MHz ~7.538 MHz |__100.000 kHz 813.82660 MHZ 45,83 dBm -58.79 dB 328348
-7.538 MHz ~7.500 MHz | 200.000 kHz 813.98100 MHz | -28.54 dBm -41.81d8 -8.54dB -7538MHz | -7.500 MHz | 200.000 kHz 813.98100 MHz | 43,07 dBm -56.03 dB -23.07 dB
7.500 MHz 7.538 MHz | 200.000 kHz 829.01900 MHz -43.88 dBm -57.15 dB -23.88 dB 7.500 MHz 7.538 MHz | 200.000 kHz 829.01900 MHz -30.64 dBm -43.59 dB -10.64 db
7.538 MHz 15,000 MHz | 100.000 kHz 829.47429 MHz -46.98 dBm -60.25 d8 -33.98 dB 7.538 MHz 15,000 MHz | 100.000 kHz 829.08313 MHz -33,52 d8m -46.47 d8 -20.52 dB
Marker ) Marker )
= 1 T e R 4 | L )i ) >

16QAM Middle Channel - Full RB Low

16QAM Middle Channel - Full RB High

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)




SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number:

F690501-RF-RTL0O04667

Page: 124 of 142

LTE band 66/4 (1.4 Mk)
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LTE band 66/4 (20 Miz)
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8. Frequency Stability
8.1. Limit

- 82.1055 (a), § 2.1055 (d) & following:

- §22.355, the carrier frequency of each transmitter in the Public Mobile Services must be maintained within
the tolerances given in Table of this section.

For Mobile devices operating in the 824 to 849 Mz band at a power level less than or equal to 3 Watts, the
limit specified in Table C-1 is +/- 2.5 ppm.

- 824.235, the frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.

- 827.54, the frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

- §90.213(a), transmitters used in the services governed by this part must have a minimum frequency
stability as specified in the following table.

For Mobile devices operating in the 809 to 824 Mz band at a power level 2 Watts or less, the limit specified
in Table is +/- 2.5 ppm.

8.2. Test Procedure

1. Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power
supply and the RF output was connected to a Mobile Test Unit via feed-through attenuators.

2. The EUT was placed inside the temperature chamber.

3. After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from
Mobile Test Unit.

Mobile
Test Unit

EUT

Temperature Chamber
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8.3. Test Results

Ambient temperature
Relative humidity

LTE band 2 at middle channel

(23+1) °C
47  %RH.

Reference Frequency: 1 880.0 Mk

Frequency Stability versus Temperature

Environment . Frequency Measure with Time Elapse
Temperature Power Supplied
(°C) V) Freque(rI}(Z:)y Error opm
50 2.79 -0.001 45
40 235 -0.001 21
30 -1.33 -0.000 67
20(Ref.) 007 :
10 5 2.12 0.001 16
0 -2.39 -0.001 23
-10 2.12 0.001 16
-20 1.60 0.000 89
30 -2.83 -0.001 47

Frequency Stability versus Power Supply

Environment
Temperature

: Frequency Measure with Time Elapse
Power Supplied

. V) Frequency Error
49 m
4.25 (85%) 2.89 0.001 57
20
5.75 (115%) 1.17 0.000 66

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL004667 Page: 138 of 142

LTE band 12 at middle channel

Reference Frequency: 707.5 Mk

Frequency Stability versus Temperature

Environment : Frequency Measure with Time Elapse
femperaiure Power(f/l)]pp“ed Frequency Error
°C) g (Hz)y ppm
50 0.37 0.001 71
40 -0.47 0.000 52
30 -1.20 -0.000 51
20(Ref.) -0.84 -
10 5 0.04 0.001 24
0 1.42 0.003 19
-10 -1.46 -0.000 88
-20 0.50 0.001 89
-30 -0.44 0.000 57
Frequency Stability versus Power Supply
Environment : Frequency Measure with Time Elapse
femperature Power(fll)]pp“ed Frequency Error
°C) g (Hz)y ppm
4.25 (85%) 1.47 0.003 27
20 5.75 (115%) 0.92 0.002 49
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LTE band 13 at middle channel

Reference Frequency: 782 Mk

Frequency Stability versus Temperature

Environment : Frequency Measure with Time Elapse
Temperature Power Supplied
¢C) V) Freq ue(rle;:)y Error opm
50 1.62 0.003 06
40 0.16 0.001 19
30 0.70 0.001 88
20(Ref.) -0.77 -
10 5 0.14 0.001 16
0 -0.30 0.000 60
-10 -0.34 0.000 55
-20 -0.60 0.000 22
-30 -0.43 0.000 43
Frequency Stability versus Power Supply
Environment : Frequency Measure with Time Elapse
femperature Power(fll)]pp“ed Frequency Error
°C) g (Hz)y ppm
4.25 (85%) 2.75 0.004 50
20 5.75 (115%) 0.19 0.001 23
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LTE band 26/5 Part 22 at middle channel

Reference Frequency: 836.5 Mk

Frequency Stability versus Temperature

Environment : Frequency Measure with Time Elapse
Temperature Power Supplied
¢C) V) Freq ue(rle;:)y Error opm
50 -3.91 -0.006 07
40 -1.20 -0.002 83
30 -2.35 -0.004 21
20(Ref.) 1.17 -
10 5 -0.50 -0.002 00
0 0.24 -0.001 11
-10 -1.86 -0.003 62
-20 -1.16 -0.002 79
-30 0.21 -0.001 15
Frequency Stability versus Power Supply
Environment : Frequency Measure with Time Elapse
femperature Power(fll)]pp“ed Frequency Error
°C) g (Hz)y ppm
4.25 (85%) 1.30 0.000 16
2 5.75 (115%) -0.38 -0.001 85
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LTE band 26 Part 90 at middle channel

Reference Frequency: 819 Mk

Frequency Stability versus Temperature

Environment : Frequency Measure with Time Elapse
Temperature Power Supplied
¢C) V) Freq ue(rI]I;:)y Error opm
50 -2.05 -0.003 65
40 -0.10 -0.001 27
30 -1.00 -0.002 37
20(Ref.) 0.94 -
10 5 -0.70 -0.002 00
0 -0.07 -0.001 23
-10 -1.17 -0.002 58
-20 0.04 -0.001 10
-30 0.14 -0.000 98
Frequency Stability versus Power Supply
Environment : Frequency Measure with Time Elapse
femperature Power(fll)]pp“ed Frequency Error
°C) g (Hz)y ppm
4.25 (85%) 1.14 0.000 24
20 5.75 (115%) 1.25 0.000 38
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LTE band 66/4 at middle channel

Reference Frequency: 1 745.0 Mk

Frequency Stability versus Temperature

Environment : Frequency Measure with Time Elapse
Temperature Power Supplied
¢C) V) Freq ue(rle;:)y Error opm
50 -1.33 -0.000 13
40 -1.87 -0.000 44
30 -0.70 0.000 23
20(Ref.) -1.10 -
10 5 1.17 0.001 30
0 2.00 0.001 78
-10 0.83 0.001 11
-20 -0.96 0.000 08
-30 -2.29 -0.000 68
Frequency Stability versus Power Supply
Environment : Frequency Measure with Time Elapse
femperaiure Power(fll)]pp“ed Frequency Error
°C) g (Hz)y ppm
4.25 (85%) 0.72 0.001 04
2 5.75 (115%) 1.31 0.001 38

- End of the Test Report -
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