Report Number: F690501/RF-RTL013908 Page: 179 of 302

6. Spurious Emissions at Antenna Terminal

6.1. Limit

FCC
- 822.917(a), 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 + 10log(P) dB.

- 824.238(a), 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.

- 827.53(qg), the power of any emission outside a licensee's frequency band(s) of operation shall be
attenuated below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at
least 43 + 10 log (P) dB.

- 827.53(h)(1), for operations in the 1 695-1 710 M, 1 710-1 755 Mz, 1 755-1 780 Mz, 1 915-1 920 M,

1 995-2 000 Mz, 2 000-2 020 Miz, 2 110-2 155 M, 2 155-2 180 Miz, and 2 180-2 200 bands, the power of any
emission outside a licensee's frequency block shall be attenuated below the transmitter power (P) in watts by
at least 43 + 10 log;o (P) dB.

- 827.53(m)(4), For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log,o (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 logi, (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 logo (P) dB
on all frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or
the actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation
factor shall not be less that 43 + 10 logy, (P) dB on all frequencies between 2490.5 M and 2496 M and 55
+ 10 logyo (P) dB at or below 2490.5 M. Mobile Satellite Service licensees operating on frequencies below
2495 Mt may also submit a documented interference complaint against BRS licensees operating on channel
BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS licensees.

IC

- RSS-130 Issue 2

4.7.1, the unwanted emissions in any 100 kiz bandwidth on any frequency outside the low frequency edge
and the high frequency edge of each frequency block range(s), shall be attenuated below the transmitter
power, P (dB W), by at least 43 + 10 log,o p (watts), dB. However, in the 100 kiz band immediately outside of
the equipment’s frequency block range, a resolution bandwidth of 30 kiz may be employed.

- RSS-132 Issue 3

5.5, Mobile and base station equipment shall comply with the limits in (i) and (ii) below.

(i) In the first 1.0 Mt band immediately outside and adjacent to each of the sub-bands specified in Section
5.1, the power of emissions per any 1 % of the occupied bandwidth shall be attenuated (in dB) below the
transmitter output power P (dB W) by at least 43 + 10 logo p (watts).

(ii) After the first 1.0 Ml immediately outside and adjacent to each of the sub-bands, the power of emissions
in any 100 kiz bandwidth shall be attenuated (in dB) below the transmitter output power P (dB W) by at least
43 + 10 logg p (watts). If the measurement is performed using 1 % of the occupied bandwidth, power
integration over 100 kiz is required.
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- RSS-133 Issue 6

6.5, Equipment shall comply with the limits in (i) and (ii) below.

() In the 1.0 Mk bands immediately outside and adjacent to the equipment’s operating frequency block, the
emission power per any 1 % of the emission bandwidth shall be attenuated (in dB) below the transmitter
output power P (dB W) by at least 43 + 10 log,, p(watts).

(i) After the first 1.0 M, the emission power in any 1 M bandwidth shall be attenuated (in dB) below the
transmitter output power P (dB W) by at least 43 + 10 log;, p(watts). If the measurement is performed using
1 % of the emission bandwidth, power integration over 1.0 M is required.

- RSS-139 Issue 3

6.6, (i) In the first 1.0 Ml bands immediately outside and adjacent to the equipment’s smallest operating
frequency block, which can contain the equipment’s occupied bandwidth, the emission power per any 1 % of
the emission bandwidth shall be attenuated below the transmitter output power P (in dB W) by at least 43 +
10 logyp p (watts) dB.

(ii) After the first 1.0 Mk outside the equipment’s smallest operating frequency block, which can contain the
equipment’s occupied bandwidth, the emission power in any 1 Mz bandwidth shall be attenuated below the
transmitter output power P (in dB W) by at least 43 + 10 log;q p (watts) dB.

- RSS-199 Issue 3

4.5, In the 1 Mz band immediately outside and adjacent to the channel edge, the unwanted emission power
shall be measured with a resolution bandwidth of at least 1% of the occupied bandwidth for base station and
fixed subscriber equipment, and 2% for mobile subscriber equipment. Beyond the 1 M band, a resolution
bandwidth of 1 Mz shall be used. A narrower resolution bandwidth can be used, provided that the measured
power is integrated over the full required measurement bandwidth of 1 M, or 1% or 2% of the occupied
bandwidth, as applicable.

Equipment shall comply with the following unwanted emission limits:

a. for base station and fixed subscriber equipment, the power of any unwanted emissions measured as
above shall be attenuated (in dB) below the transmitter power, P (dBW), by at least 43 + 10 logo p

b. for mobile subscriber equipment, the power of any unwanted emissions measured as above shall be
attenuated (in dB) below the transmitter power, P (dBW), by at least:

i. 40 + 10 logyo p from the channel edges to 5 Mz away
ii. 43 + 10 logyo p between 5 Miz and X Mz from the channel edges, and
iii. 55 + 10 logyo p at X Mz and beyond from the channel edges

In addition, the attenuation shall not be less than 43 + 10 logy p on all frequencies between 2490.5
Mz and 2496 M, and 55 + 10 logy, p at or below 2490.5 M.

In (a) and (b), p is the transmitter power measured in watts and X is 6 Mk or the equipment occupied
bandwidth, whichever is greater.
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6.2. Test Procedure

The test follows section 5.7 of ANSI C63.26-2015.

. Start frequency was set to 9 kiz and stop frequency was set to at least 10* the fundamental frequency.

. Detector = Peak.

. Trace mode = Max hold.

. Sweep time = Auto couple.

. The trace was allowed to stabilize.

. Please see notes below for RBW and VBW settings.

. For plots showing conducted spurious emissions from 9 kiz to 26 (liz, all path loss of wide frequency
range was investigated and compensated to spectrum analyzer as correction factor.

~NOo o~ wWDN PR

Directional Mobile
EUT Coupler Test Unit

Spectrum

Analyzer

Note;

Compliance with the applicable limits is based on the use of measurement instrumentation employing a
resolution bandwidth of 100 kiz or greater for frequencies less than 1 (ifz and frequencies greater than 1 (.
However, in the 1 Mz 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. The emission bandwidth is defined as the width of the signal between two point, one below the

carrier center frequency and one above the carrier center frequency, outside of which all emission are
attenuated at least 26 dB below the transmitter power.
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6.3. Test Results

. o
Ambient temperature (23 £ 1) C
Relative humidity 47 % R.H.
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High Channel
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LTE band 2 (3 Mz — QPSK)
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High Channel

Spectrum 2
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LTE band 2 (5 Mz — QPSK)

Low Channel
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LTE band 2 (10 Mz — QPSK)
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LTE band 26/5 (1.4 Mt — QPSK)
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LTE band 26/5 (5 Mz — QPSK)
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LTE band 26 (15 Mk — QPSK)
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7. Band Edge
7.1. Limit

FCC
- 822.917(a), 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 + 10log(P) dB.

- 824.238(a), 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.

- 827.53(qg), the power of any emission outside a licensee's frequency band(s) of operation shall be
attenuated below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at
least 43 + 10 log (P) dB.

- §27.53(h)(1), for operations in the 1 695-1 710 M, 1 710-1 755 M, 1 755-1 780 M, 1 915-1 920 Mz,

1 995-2 000 Mz, 2 000-2 020 Mz, 2 110-2 155 Mz, 2 155-2 180 Mz, and 2 180-2 200 bands, the power of any
emission outside a licensee's frequency block shall be attenuated below the transmitter power (P) in watts by
at least 43 + 10 logyo (P) dB.

- §27.53(m)(4), For mobile digital stations, the attenuation factor shall be not less than 40 + 10 logyo (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 logy, (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log,o (P) dB
on all frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or
the actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation
factor shall not be less that 43 + 10 logyo (P) dB on all frequencies between 2490.5 M and 2496 M and 55
+ 10 logyo (P) dB at or below 2490.5 M. Mobile Satellite Service licensees operating on frequencies below
2495 Mz may also submit a documented interference complaint against BRS licensees operating on channel
BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS licensees.

IC

- RSS-130 Issue 2

4.7.1, the unwanted emissions in any 100 kiz bandwidth on any frequency the low frequency edge and the
high frequency edge of each frequency block range(s), shall be attenuated below the transmitter power, P
(dB W), by at least 43 + 10 log,o p (watts), dB. However, in the 100 kilz band immediately outside of the
equipment’s frequency block range, a resolution bandwidth of 30 kilz may be employed.

- RSS-132 Issue 3

5.5, Mobile and base station equipment shall comply with the limits in (i) and (ii) below.

() In the first 1.0 Ml band immediately outside and adjacent to each of the sub-bands specified in Section
5.1, the power of emissions per any 1 % of the occupied bandwidth shall be attenuated (in dB) below the
transmitter output power P (dB W) by at least 43 + 10 logo p (watts).

(ii) After the first 1.0 Miz immediately outside and adjacent to each of the sub-bands, the power of emissions
in any 100 Kz bandwidth shall be attenuated (in dB) below the transmitter output power P (dB W) by at least
43 + 10 log;g p (watts). If the measurement is performed using 1 % of the occupied bandwidth, power
integration over 100 kifz is required.
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- RSS-133 Issue 6

6.5, Equipment shall comply with the limits in (i) and (ii) below.

() In the 1.0 Mk bands immediately outside and adjacent to the equipment’s operating frequency block, the
emission power per any 1 % of the emission bandwidth shall be attenuated (in dB) below the transmitter
output power P (dB W) by at least 43 + 10 log,, p(watts).

(i) After the first 1.0 M, the emission power in any 1 M bandwidth shall be attenuated (in dB) below the
transmitter output power P (dB W) by at least 43 + 10 log;, p(watts). If the measurement is performed using
1 % of the emission bandwidth, power integration over 1.0 M is required.

- RSS-139 Issue 3

6.6, (i) In the first 1.0 Ml bands immediately outside and adjacent to the equipment’s smallest operating
frequency block, which can contain the equipment’s occupied bandwidth, the emission power per any 1 % of
the emission bandwidth shall be attenuated below the transmitter output power P (in dB W) by at least 43 +
10 logyp p (watts) dB.

(ii) After the first 1.0 Mk outside the equipment’s smallest operating frequency block, which can contain the
equipment’s occupied bandwidth, the emission power in any 1 Mz bandwidth shall be attenuated below the
transmitter output power P (in dB W) by at least 43 + 10 log;q p (watts) dB.

- RSS-199 Issue 3

4.5, In the 1 Mz band immediately outside and adjacent to the channel edge, the unwanted emission power
shall be measured with a resolution bandwidth of at least 1% of the occupied bandwidth for base station and
fixed subscriber equipment, and 2% for mobile subscriber equipment. Beyond the 1 M band, a resolution
bandwidth of 1 Mz shall be used. A narrower resolution bandwidth can be used, provided that the measured
power is integrated over the full required measurement bandwidth of 1 M, or 1% or 2% of the occupied
bandwidth, as applicable.

Equipment shall comply with the following unwanted emission limits:

a. for base station and fixed subscriber equipment, the power of any unwanted emissions measured as
above shall be attenuated (in dB) below the transmitter power, P (dBW), by at least 43 + 10 logo p

b. for mobile subscriber equipment, the power of any unwanted emissions measured as above shall be
attenuated (in dB) below the transmitter power, P (dBW), by at least:

i. 40 + 10 logyo p from the channel edges to 5 Mz away
ii. 43 + 10 logyo p between 5 Miz and X Mz from the channel edges, and
iii. 55 + 10 logyo p at X Mz and beyond from the channel edges

In addition, the attenuation shall not be less than 43 + 10 logy p on all frequencies between 2490.5
Mz and 2496 M, and 55 + 10 logy, p at or below 2490.5 M.

In (a) and (b), p is the transmitter power measured in watts and X is 6 Mk or the equipment occupied
bandwidth, whichever is greater.
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7.2. Test Procedure

The test follows section 5.7.2 of ANSI C63.26-2015.

a. Span was set large enough so as to capture all out of band emissions near the band edge.

b. RBW =1 % of OBW

c. VBW = 3 x RBW.

d. Detector = RMS.

e. Trace mode = Average.

f. Sweep time = Auto.

g. The trace was allowed to stabilize.

h. All path loss of frequency range was investigated and compensated to spectrum analyzer as TDF

function.

Directional

EUT Coupler

Mobile
Test Unit

Spectrum
Analyzer
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7.3. Test Results

Ambient temperature (23t 1) TC
Relative humidity © 47 % R.H.
- Test plots

LTE band 2 (1.4 Mz — QPSK_Full RB)
Low Channel

Spectrum né?

Ref Level 28.00 dBm @ RBW 30 kHz

l& Att 40dB  SWT 1,1ms @ VBW 100 kHz Mode Swesp

SGL Count 1004100 TOF

@ 1Rm svgPwr

Mi[1] -27.54 dBm|
50 dBm 1.84998260 GHz|
10 dBm
ﬁwww
0 dBri / \
-10 dBrmn T T
D1 -13.000 dBm

/ \
-20 dBm
M
-30 dBm P \"

hemmmp—"""
ﬂwﬁ?:.‘"
-50 dBm
-60 dBm
-70 dBm
CF 1.85 GHz 691 pts Span 3.0 MHz
]_[ J Ready ARRRREERE 4

LTE band 2 (1.4 Mz — QPSK_1 RB)

Low Channel
Spectrum [%]

Ref Level 28.00 dbm @ RBW 30 kHz

o Att 40dE  SWT 1.1ms @ VBW 100 kHz Mode Sweep
SGL Count 1004100 TDF
@ 1Rm AvgPwr
M1[1] -21.20 dBm|
20 dBm 1.85000000 GHz|

10 dBm /V‘

|
AN

D1 -13.000 dBm !

W I/ \'\
-20 dBm
-30 dBm \N\

-40 dBm \‘\'\
L
-50 defn
-60 dBm
=70 dBm
CF 1.85 GHz 691 pts Span 3.0 MHz
il ] TReady  QRRRRNNRD e 4

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807  http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

A4(210 mm x 297 mm)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370



Report Number:

F690501/RF-RTL013908

Page: 247

of

302

LTE band 2 (1.4 Mz — QPSK_Full RB)

High Channel

| Att
SGL Count 1004100
@ 1Rm AvgPwr

Spectrum

Ref Level 28.00 dbm

(=]

40 dB

@ RBW 20 kHz
SWT 1.1ms @ YBW 100 kHz
TDF

Mode Sweep

20 dBm

10 dBrn

0 dBr /
-10 demf

M1[1]

1.91000000 GHz|

-25.72 dBm)|

-70de

=

-30 dBm
-40 dBm
-50 dBm

-60 dBrm

D1 -12.000 dem

i

CF 1.91 GHz

691 pts

Span 3.0 MHz

il

Ready

V|

LTE band 2 (1.4 Mz — QPSK_1 RB)

High Channel

l& Att

Spectrum

Ref Level 28.00 dBm

&)

40 dB
SGL Count 1004100 T

SWT 1.1 ms & YBW 100 kHz

@ RBW 30 kHz

DF

Mode Sweep

@1Rm AvgPwr

20 dBm

10 dBm

M1[1]

-20.02 dBm|
1.91000000 GHz|

0 dBri

-10 dBm

-20 dBm

D1 -12.000 dBm

-30 dBmn

I

-50 dBm

oy

-60 dBm

-70 dBrmn

CF 1.91

GHz

691 pts

Span 3.0 MHz

il

Ready

y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr

A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 248 of

302

LTE band 2 (3 Mz — QPSK_Full RB)
Low Channel

Spectrum

oo
v
Ref Level 28.00 dbm @ RBW 30 kHz

lo Att 40d8 SWT 1.1ms @ VBW 100 kHz
SGL Count 100/100 TOF

@ 1Rm AvgPwr

Mode Sweep

M1[1] -26.09 dBm|
20 dBm

1.85000000 GHz|

10 dBrn

o dim MWWW

| |

D1 -12.000 dem f

] ‘\

-30 dBm W/
40,050

-50 dBm

-60 dBrm

-70 dBmn
CF 1.85 GHz 691 pts Span 6.0 MHz

Ready CTTTTEN ) y
7

LTE band 2 (3 Mz — QPSK_1 RB)
Low Channel

Spectrum

o
v
Ref Level 28.00 dBm @ RBW 30 kHz

l& Att 40de SWT 1.1ms @ VBW 100 kHz  Mode Sweep
SGL Count 1004100 TDF

@1Rm AvgPwr

M1[1] -17.35dBm|
20 dBm

1.85000000 GHz|
10 dBm m

i
[

D1 -12.000 dBm T f’ !
-20 dBm }

-30 dBmn /

) s
I SUNIRPVNTIY

-60 dBm

70 dBm

GF 1.85 GHz 691 pts Span 6.0 MHz
il ] Ready BERNRREN g

y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 249 of 302

LTE band 2 (3 Mz — QPSK_Full RB)

High Channel
Spectrum [@

Ref Level 28.00 dbm @ RBW 30 kHz

lo Att 40d8 SWT 1.1ms @ VBW 100 kHz
SGL Count 100/100 TOF

@ 1Rm AvgPwr

Mode Sweep

M1[1] -26.28 dBm|

20 dBm 1.91000000 GHz|

10 dBrn

R P e vt
0 dem Mﬂ\\

-1o dem \
D1 -12.000 dem \
}éu dem

-30 dBm

40 dbm WWW

-50 dBm

-60 dBrm

-70 dBmn
CF 1.91 GHz

691 pts Span 6.0 MHz

] [ } Ready SREERE R e y

LTE band 2 (3 Mz — QPSK_1 RB)
High Channel

Spectrum ] nv:'
Ref Level 28.00 dBm @ RBW 30 kHz

l& att 40dB SWT 1.1ms @ VBW 100 kHz
SGL Count 100/100 TDF

@1Rm AvgPwr

Mode Sweep

M1[1] -17.13 dBm|

20 dBm 1.91000000 GHz|

10 dBm ﬂ

R
/|

D1 -12.000 dBm i

4
-20 dBm / b

-40 dBm

e e

[ d T
-50 dBm
-60 dBm
70 dBm
GF 1.91 GHz 691 pts Span 6.0 MHz
Read
][ ] eady SRR y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 250 of 302

LTE band 2 (5 Mz — QPSK_Full RB)

Low Channel
Spectrum :%:
Ref Level 28.00 dBm @ RBW 100 kHz
l# Att 40dB  SWT 1ms @ VBW 300 kHz

Mode Sweep
SGL Count 1004100 TDF

@ 1Rm AvgPwr

M1[1] -26.47 dBm|

20 dBm 1.8500000 GHz

10 dBrn
MWWW\W\
0 dBr

| \

D1 -12.000 dem I }

/ \

-30 dBm N
W\M}—W—MW
-40dBm
-50 dBmn
-60 dBrm
-70 dBmn
CF 1.85 GHz 691 pts Span 10.0 MHz
] [ } Ready SREERE R e y
LTE band 2 (5 Mz — QPSK_1 RB)
Low Channel
Spectrum ] nv:'
Ref Level 28.00 dBm @ RBW 100 kHz
|& Att 40 dB SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 1004100 TDF
@1Rm AvgPwr
M1[1] -16.34 dBm|

20 dBm

i )
i
|

D1 -13.000 dBm “}
[
-20 dBm

-30 dBm /
. N N

1.8500000 GHz

LA
S VPN SR bl e
-50 dBm
-60 dBm
70 dBm
GF 1.85 GHz 691 pts Span 10.0 MHz
il ] Ready BERNRREN g y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

A4(210 mm x 297 mm)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370



Report Number: F690501/RF-RTL013908

Page: 251 of 302

LTE band 2 (5 Mz — QPSK_Full RB)

High Channel
Spectrum

(=]

Ref Level 28.00 dbm
|= Att 40 dB
SGL Count 1004100

@ RBW 100 kHz
SWT 1ms @ VBW 300 kHz
TDF

Mode Sweep

@ 1Rm AvgPwr

M1[1]
20 dBm

10 dBrn

-25.04 dBm|
1.9100000 GHz

odem

-L0 dem

D1 -12.000 dem

JZU dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70dem

CF 1.91 GHz 691 pts

Span 10.0 MHz

il

Ready CTTTTEN )

V|

LTE band 2 (5 Mz — QPSK_1 RB)
High Channel

Spectrum

&)

Ref Level 28.00 dBm
|& Att 40 dB
SGL Count 1004100

@ RBW 100 kHz
SWT 1ms @ VBW 300 kHz

Mode Sweep
TDF

@1Rm AvgPwr

M1[1]
20 dBm

10 dBm

-15.89 dBm|
1.9100000 GHz

0 dBri

-10 dBm

D1 -12.000 dBm

-20 dBm

-30 dBmn

-50 dBm

-60 dBm

-70 dBrmn

CF 1.91 GHz 691 pts

Span 10.0 MHz

il

Ready

T ") %

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

RTT5041-19(2019.04.24)(1) Tel. +82 31 428 5700 / Fax.

http://www.sgsgroup.kr
A4(210 mm x 297 mm)

+82 31 427 2370



Report Number:

F690501/RF-RTL013908

Page: 252 of 302

LTE band 2 (10 Mz — QPSK_Fu
Low Channel

Il RB)

Spectrum

Ref Level 28.00 dbm

(=]

| Att 40 dB
SGL Count 1004100
@ 1Rm AvgPwr

@ RBW 100 kHz

SWT 1ms @ VBW 300 kHz

TDF

Mode Sweep

20 dBm

M1[1]

10 dBrn

-33.28 dBm|
1.8500000 GHz

0 dBr

-10 dBm

-20 dém

D1 -12.000 dem

-30 dBm

| 40 cew

-50 dBm

-60 dBrm

-70dem

CF 1.85 GHz

691 pts

Span 20.0 MHz

il

] Ready

V|

LTE band 2 (10 Mz — QPSK_1 RB)

Low Channel
Spectrum nv:'
Ref Level 23.00 dBm @ RBW 100 kHz
o Att 40dB  SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 100/100 TOF
@1Rm AvgPwr
M1[1] -29.55 dBm
20 dam [\ 1.8500000 GHz
10 dem J \
o dem } k
-10 dBrmn 1 !
D1 -12.000 dBm / \
-20 dBm ‘1 \
-0 dBm - f\
-40 dBm A /\
-50 dBm
-60 dem
-70 dem
GF 1.85 GHz 691 pts Span 20.0 MHz
Read
][ ] eady SRR y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr

A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 253 of 302

LTE band 2 (10 Mz — QPSK_Full RB)

High Channel
Spectrum :%:
Ref Level 28.00 dBm @ RBW 100 kHz

= Att 40dE SWT 1ms @ VBW 300 kHz Mode Sweep

SGL Count 100/100 TOF

@ 1Rm AvgPwr

M1[1] -33.38 dBm|

20 dBm

1.9100000 GHz|
10 dBm
Y el e WP
o fem —
-10 dem
D1 -13.000 dBm

l
\

-30 dBm

WW
-40 dBm

-50 dBm

-60 dBrm

-70 dBmn
CF 1.91 GHz 691 pts Span 20.0 MHz

Ready CTTTTEN ) y
7

LTE band 2 (10 Mz — QPSK_1 RB)
High Channel

Spectrum

o
v
Ref Level 28.00 dBm @ RBW 100 kHz

@ Att 40dB SWT 1ms @ VBW 300 kHz
SGL Count 100/100 TOF

@1Rm AvgPwr

Mode Sweep

M1[1] -28.89 dBm|
20 dBm

1.9100000 GHz

0 dBri

/A

D1 -12.000 dBm /’ l\
-20 dBm

| !
| )

|

-50 dBm

-60 dBm

-70 dBrmn
GF 1.91 GHz 691 pts Span 20.0 MHz

Ready CEEEEEEN "] y
Z

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)



Report Number:

F690501/RF-RTL013908

Page: 254 of 302

LTE band 2 (15 Mz — QPSK_Full RB)

Low Channel

Spectrum

(=]

Ref Level 28.00 dbm
|= Att 40 dB
SGL Count 1004100

SWT 1ms @ VBW

@ RBW 300 kHz
1 MHz
TDF

Mode Sweep

@ 1Rm AvgPwr

20 dBm

M1[1]

10 dBrn

-25.99 dBm|
1.8500000 GHz

0 dBr

WWWMM»\

-10 dBm

|

D1 -12.000 dem

-20 dém

-30 dBm

dm

-50 dBm

-60 dBrm

-70dem

CF 1.85 GHz

691 pts

Span 30.0 MHz

il

] Ready

ST ] y

LTE band 2 (15 Mz — QPSK_1 RB)
Low Channel

Spectrum

&)

Ref Level 28.00 dBm
|& Att 40 dB
SGL Count 1004100

SWT 1ms & VBW

@ RBW 300 kHz

1 MHz
TDF

Mode Sweep

@1Rm AvgPwr

20 dBm

M1[1]

10 dBm

-23.88 dBm|
1.8500000 GHz

0 dBri

-10 dBm

D1 -12.000 dBm

-20 dBm

-30 dBmn

40-cpm

et A,

i

il

-50 dBm

-60 dBm

-70 dBrmn

CF 1.85 GHz

691 pts

Span 30.0 MHz

il

] Ready

TN ] %

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr
A4(210 mm x 297 mm)




Report Number:

F690501/RF-RTL013908

Page: 255 of

302

LTE band 2 (15 Mz — QPSK_Full
High Channel

RB)

Spectrum

Ref Level 28.00 dbm

(=]

l& Att 40 dB
SGL Count 1004100

@ RBW 300 kHz
SWT 1ms @ VBW 1 MHz

Mode Sweep
TDF

@ 1Rm AvgPwr

20 dBm

M1[1]

10 dBrn

-27.38 dBm|
1.9100000 GHz

odem

-i0dem

D1 -12.000 dem

]LD dem

-30 dBm

-40 dBm

v

-50 dBm

-60 dBrm

-70dem

CF 1.91 GHz

691 pts

Span 30.0 MHz

il

] Ready

ST ] y

LTE band 2 (15 Mz — QPSK_1 RB)
High Channel

Spectrum
Ref Level 23.00 dBm

&)

|& Att 40 dB
SGL Count 1004100
@1Rm AvgPwr

SWT 1ms & VBW
TDF

@ RBW 300 kHz

1MHz Mode Sweep

20 dBm

M1[1]

10 dBm

-20.70 dBm|
1.9100000 GHz

0 dBri

-10 dBm

D1 -12.000 dBm

-20 dBm

-30 dBmn

I"\u/\n

wﬁ‘am*“ 4

e

al,

-50 dBm

-60 dBm

-70 dBrmn

CF 1.91 GHz

691 pts

Span 30.0 MHz

il

] Ready

T ") %

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr

A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 256 of 302

LTE band 2 (20 Mz — QPSK_Full RB)

Low Channel
Spectrum [@

Ref Level 28.00 dbm @ RBW 300 kHz

l& Att 40dB  SWT 1ms @ VBW 1 MHz
SGL Count 1004100 TDF

@ 1Rm AvgPwr

Mode Sweep

M1[1] -28.24 dBm|
20 dBm

1.8499420 GHz

10 dBrn
O R i e IR PR RPN
. r}w\lM W

|

-10 dBm

D1 -12.000 dem

|

-20 dém

-30 dBm

AGectB nM
+

ot

=

-50 dBm

-60 dBrm

-70 dBmn
CF 1.85 GHz 691 pts Span 40.0 MHz

Ready CTTTTEN ) y
7

LTE band 2 (20 Mz — QPSK_1 RB)
Low Channel

Spectrum

o
v
Ref Level 28.00 dBm @ RBW 300 kHz

l& Att 40dB SWT 1ms @ VBW  1MMHz
SGL Count 1004100 TDF

@1Rm AvgPwr

Mode Sweep

M1[1] -25.69 dBm|
20 dBm

1.8500000 GHz

10 dBm

0 dBri

I ——
[

-10 dBm

D1 -12.000 dBm

-20 dBm

——
]
I

-30 dBmn

e LA -

-50 dBm

-60 dBm

-70 dBrmn
GF 1.85 GHz 691 pts Span 40.0 MHz

Ready CEEEEEEN "] y
Z

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)



Report Number:

F690501/RF-RTL013908

Page: 257

of

302

LTE band 2 (20 Mz — QPSK_Full RB)

High Channel

Spectrum

(=]

Ref Level 28.00 dbm @ RBW 300 kHz

l& Att 40dB  SWT 1ms @ VBW 1 MHz

Mode Sweep
SGL Count 1004100 TDF

@ 1Rm AvgPwr

M1[1]
20 dBm

10 dBrn

-28.49 dBm|
1.9100000 GHz

-10 dem

0 dem M\
|

D1 -12.000 dem
-20 dBm
W:
-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70dem

CF 1.91 GHz 691 pts

Span 40.0 MHz

il J

Ready

ST ] y

LTE band 2 (20 Mz — QPSK_1 RB)

High Channel

Spectrum

&)

Ref Level 28.00 dBm @ RBW 300 kHz

l& Att 40dB SWT 1ms @ VBW  1MMHz

Mode Sweep
SGL Count 1004100 TDF

@1Rm AvgPwr

M1[1]
20 dBm it

i I

-24.90 dBm|
1.9100000 GHz

i

D1 -12.000 dBm J

-10 dBm J ]II
|

-20 dBm }{

-30 dBm
«flaaw TIPSR /\ e et M

-50 dBm

<t

-60 dBm

-70 dBrmn

CF 1.91 GHz 691 pts

Span 40.0 MHz

] [ ] Ready

T ") %

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr

A4(210 mm x 297 mm)



Report Number:

F690501/RF-RTL013908

Page: 258 of 302

LTE band 4 (1.4 Mz — QPSK_Full RB)

Low Channel

Spectrum

(=]

Ref Level 28.00 dbm
|= Att 40 dB

SGL Count 1004100 TDF

SWT 1.1ms @ YBW 100 kHz

@ RBW 20 kHz
Mode Sweep

@ 1Rm AvgPwr

20 dBm

M1[1]

10 dBrn

-27.10 dBm|
1.71000000 GHz|

0 dBr

-10 dBm

D1 -12.000 dem

-20 dém

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70dem

CF 1.71 GHz

691 pts

Span 3.0 MHz

il

] Ready

#

LTE band 4 (1.4 Mz — QPSK_1 RB)
Low Channel

Spectrum

&)

Ref Level 28.00 dBm
|& Att 40 dB

SGL Count 1004100 TDF

SWT 1.1 ms & YBW 100 kHz

@ RBW 30 kHz

Mode Sweep

@1Rm AvgPwr

20 dBm

M1[1]

10 dBm

-22.42 dBm|
1.71000000 GHz|

0 dBri

-10 dBm

D1 -12.000 dBm

-20 dBm

-30 dBmn

-40 dBm

-60 dBm

-70 dBrmn

CF 1.71 GHz

691 pts

Span 3.0 MHz

il

] Ready

y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr
A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL013908 Page: 259 of 302

LTE band 4 (1.4 Mz — QPSK_Full RB)

High Channel
Spectrum [@

Ref Level 28.00 dbm @ RBW 30 kHz

lo Att 40d8 SWT 1.1ms @ VBW 100 kHz
SGL Count 100/100 TOF

@ 1Rm AvgPwr

Mode Sweep

M1[1] -26.05 dBm|
20 dBm

1.75500000 GHz|

10 dem
[WMW—\
0 dBr

-10 dBm/ \
D1 -12.000 dBm \
M1

-30 dBm

m\f\w
-40 dBm

-50 dBm

-60 dBrm

-70 dBmn
CF 1.755 GHz

691 pts

Span 3.0 MHz

] [ } Ready SREERE R e y

LTE band 4 (1.4 Mz — QPSK_1 RB)
High Channel

Spectrum ] nv:'
Ref Level 28.00 dBm @ RBW 30 kHz

l& att 40dB SWT 1.1ms @ VBW 100 kHz
SGL Count 100/100 TDF

@1Rm AvgPwr

Mode Sweep

M1[1] -21.06 dBm|
20 dBm

1.75500000 GHz|
10 dBm /_N—\/\

I
ST\

D1 -12.000 dBm 3
W
-20 dBm

- M

iR =,
|

e —
-50 dBm

[
-60 dBm
-70 dBrmn
GF 1.755 GHz 691 pts Span 3.0 MHz
Read SREREEEEN
][ ] eady A %

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807  http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

A4(210 mm x 297 mm)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370



Report Number: F690501/RF-RTL013908 Page: 260 of 302

LTE band 4 (3 Mz — QPSK_Full RB)
Low Channel

Spectrum :%:
Ref Level 28.00 dbm @ RBW 30 kHz

lo Att 40d8 SWT 1.1ms @ VBW 100 kHz
SGL Count 100/100 TOF

@ 1Rm AvgPwr

Mode Sweep

M1[1] -27.60 dBm|
20 dBm

1.71000000 GHz|

10 dBrn

o b WW—WW

-10 dBm

D1 -12.000 dem / I\
-20 dém

j
-30 dBm

-40 dbm,

-50 dBm

-60 dBrm

-70 dBmn
CF 1.71 GHz 691 pts Span 6.0 MHz

Ready CTTTTEN ) y
7

LTE band 4 (3 Mz — QPSK_1 RB)
Low Channel

Spectrum

o
v
Ref Level 28.00 dBm @ RBW 30 kHz

l& att 40dB SWT 1.1ms @ VBW 100 kHz
SGL Count 100/100 TDF

@1Rm AvgPwr

Mode Sweep

M1[1] -18.40 dBm|
20 dBm

1.71000000 GHz|
10 dBm m

H
[\

D1 -12.000 dBm / !

2N
-20 dBm

-30 dBmn /

AN LNseE

-60 dBm

-70 dBrmn
GF 1.71 GHz 691 pts Span 6.0 MHz

Ready CEEEEEEN "] y
Z

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 261 of 302

LTE band 4 (3 Mz — QPSK_Full RB)

High Channel
Spectrum :%:
Ref Level 28.00 dBm & RBW 30 kHz

= Att 40dB SWT 1.1ms @ VBW 100 kHz  Mode Sweep

SGL Count 100/100 TOF

@ 1Rm AvgPwr

M1[1] -27.07 dBm|

20 dBm 1.75500000 GHz|

10 dBrn
e T WA S R N o PNy

ol M]

-10 dem T

D1 -12.000 dem \
0 dBm
i

-30 dBm \\m’
-40 dBm £l o]
-50 dBmn
-60 dBrm
-70 dBmn
CF 1.755 GHz 691 pts Span 6.0 MHz
] [ } Ready SREERE R e y
4
LTE band 4 (3 Mz — QPSK_1 RB)
High Channel
Spectrum ] nv:'
Ref Level 28.00 dBm @ RBW 30 kHz
|& Att 40 dB SWT 1.1 ms & YBW 100 kHz Mode Sweep
SGL Count 1004100 TDF
@1Rm AvgPwr
M1[1] -17.98 dBm|
20 dBm 1.75500000 GHz|

10 dBm m

A
[

D1 -12.000 dBm ! )

/ {
r
-20 dBm

-0 dBm f\ [/I/
dBm
-50 dBm
60 dEm
70 dBm
GF 1.755 GHz 691 pts Span 6.0 MHz
il ] Ready BERNRREN g y
;

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL013908 Page: 262 of 302

LTE band 4 (5 Mz — QPSK_Full RB)

Low Channel
Spectrum :%:
Ref Level 28.00 dbm @ RBW 100 kHz

|= Att 40 dB SWT 1ms @ VBW 300 kHz Mode Sweep

SGL Count 1004100 TDF

@ 1Rm AvgPwr

M1[1] -25.35 dBm|

20 dBm

1.7100000 GHz

10 dBrn
/M/\—/WW\/-—VVM—\M\,N’MW\
0dem

| |

D1 -12.000 dem }J \
-20 dém

-30 dBm

MWW aacatetl

-50 dBm

-60 dBrm

-70 dBmn
CF 1.71 GHz 691 pts Span 10.0 MHz

Ready CTTTTEN ) y
7

LTE band 4 (5 Mz — QPSK_1 RB)
Low Channel

Spectrum

o
v
Ref Level 28.00 dBm @ RBW 100 kHz

@ Att 40dB SWT 1ms @ VBW 300 kHz
SGL Count 100/100 TOF

@1Rm AvgPwr

Mode Sweep

M1[1] -17.07 dBm|
20 dBm

1.7100000 GHz
10 dBm [( \\
0 dBri / \
-10 dBrmn

D1 -12.000 dBm

4
-20 dBm ] \

/ N .

-50 dBm
-60 dBm
-70 dBm
GF 1.71 GHz 691 pts Span 10.0 MHz
Read
][ ] eady SRR y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 263 of 302

LTE band 4 (5 Mz — QPSK_Full RB)

High Channel
Spectrum :%:
Ref Level 28.00 dbm @ RBW 100 kHz
| Att 40dB  SWT 1ms @ VBW 300 kHz

Mode Sweep
SGL Count 1004100 TDF

@ 1Rm AvgPwr

M1[1] -26.23 dBm|
20 dBm 1.7550000 GHz
10 dBrn
W"WW\»—/‘»\
0 Hem

|

D1 -12.000 dem
20 dBm
|

-30 dBm

o R B e il A S
- m

-50 dBm

-60 dBrm

-70 dBmn
CF 1.755 GHz

691 pts Span 10.0 MHz

] [ } Ready SREERE R e y

LTE band 4 (5 Mz — QPSK_1 RB)
High Channel

Spectrum ] nv:'
Ref Level 28.00 dBm @ RBW 100 kHz

@ Att 40dB SWT 1ms @ VBW 300 kHz
SGL Count 100/100 TOF

@1Rm AvgPwr

Mode Sweep

M1[1] -16.38 dBm|
20 dBm

1.7550000 GHz
10 dBm I/ \\
0 dBri / \
-10 dBrmn

D1 -12.000 dBm /n" t "
-20 dBm

I H

-50 dBm

-60 dBm

-70 dBrmn
CF 1.755 GHz 691 pts Span 10.0 MHz

Ready CEEEEEEN "] y
Z

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

A4(210 mm x 297 mm)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370



Report Number: F690501/RF-RTL013908 Page: 264 of 302

LTE band 4 (10 Mz — QPSK_Full RB)
Low Channel

Spectrum

oo
v
Ref Level 28.00 dbm @ RBW 100 kHz

l& Att 40dE SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 1004100 TDF

@ 1Rm AvgPwr

M1[1] -31.43 dBm
20 dBm 1.7100000 GHz|
10 dBm
P e o e e e

o dem [W ‘
-10 dBm: i |

D1 -12.000 dBm J ‘
-20 dem:

-30 dBm \

-50 dBm

-60 dBrm

-70 dBmn
CF 1.71 GHz 691 pts

Span 20.0 MHz
] [ } Ready SREERE R e y
;

LTE band 4 (10 Mz — QPSK_1 RB)
Low Channel

Spectrum

o
v
Ref Level 28.00 dBm @ RBW 100 kHz

l& Att 40de SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 1004100 TDF

@1Rm AvgPwr

M1[1] -30.30 dBm|
20 dBm

1.7100000 GHz

10 dBm

0 dBri

I
I

D1 -12.000 dBm

-20 dBm [ k

30 dBm \\\I\
-40 dBm / !\

]
-50 dBm
-60 dBm
-70 dBm
GF 1.71 GHz 691 pts Span 20.0 MHz
il ] Ready BERNRREN g

y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 265 of 302

LTE band 4 (10 Mz — QPSK_Full RB)

High Channel
Spectrum [@

Ref Level 28.00 dbm @ RBW 100 kHz

l@ Att 40dB  SWT 1ms @ VBW 300 kHz
SGL Count 100/100 TOF

@ 1Rm AvgPwr

Mode Sweep

M1[1] -33.84 dBm|

20 dBm 1.7550000 GHz

10 dBrn

o da MWWW\
-10 dem f

D1 -12.000 dem

-20 dem

30 dem \4
40 dem M‘MM

-50 dBm

-60 dBrm

-70 dBmn
CF 1.755 GHz

691 pts Span 20.0 MHz

] [ } Ready SREERE R e y

LTE band 4 (10 Mz — QPSK_1 RB)
High Channel

Spectrum ] nv:'
Ref Level 28.00 dBm @ RBW 100 kHz

l& Att 40dB  SWT 1ms @ YBW 300 kHz Mode
SGL Count 1004100 TDF

@1Rm AvgPwr

Sweep

M1[1] -30.25 dBm|

20 dBm M 1.7550000 GHz

10 dBm

I
I

D1 -12.000 dBm

-20 dBm } \

don Y

-50 dBm

-60 dBm

-70 dBrmn
CF 1.755 GHz 691 pts Span 20.0 MHz

Ready CEEEEEEN "] y
Z

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

A4(210 mm x 297 mm)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370



Report Number: F690501/RF-RTL013908

Page: 266 of 302

LTE band 4 (15 Mz — QPSK_Full RB)

Low Channel

l& Att

Spectrum

(=]

Ref Level 28.00 dbm

40 dB

SGL Count 1004100

@ RBW 300 kHz

SWT 1ms @ VBW 1MHz Mode Sweep
TDF

@1Rm A

wgPwr

20 dBm

M1[1]

10 dBrn

-24.28 dBm|
1.7077420 GHz

0 dBr

e

Ty

-10 dBm

|

|

-20 dém

D1 -12.000 dem

—1 |

-30 dBm

-40 dBm

[

-50 dBm

-60 dBrm

-70dem

CF 1.71

GHz

691 pts

Span 30.0 MHz

il

} Ready CTTTTEN ) y

LTE band 4 (15 Mz — QPSK_1 RB)

Low Channel

|& Att
SGEL Coul

Spectrum

&)

Ref Level 28.00 dBm

@ RBW 300 kHz

40de SWT 1ms @ VBW 1 MHz Mode Sweep

nt 100/100

TDF

@1Rm AvgPwr

20 dBm

M1[1]

10 dBm

I

-24.84 dBm|
1.7100000 GHz

0 dBri

-10 dBm

-20 dBm

D1 -12.000 dBm

-30 dBmn

=
LT

4E-dR

. Syt dy Bl /\k

-50 dBm

S

4
et

-60 dBm

-70 dBrmn

CF 1.71 GHz

691 pts

Span 30.0 MHz

il

] Ready BERNRREN g y

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

RTT5041-19(2019.04.24)(1)

http://www.sgsgroup.kr

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 267 of 302

LTE band 4 (15 Mz — QPSK_Full RB)

High Channel
Spectrum [@

Ref Level 28.00 dbm @ RBW 300 kHz

l& Att 40dB  SWT 1ms @ VBW 1 MHz
SGL Count 1004100 TDF

@ 1Rm AvgPwr

Mode Sweep

M1[1] -26.97 dBm|

20 dBm 1.7550430 GHz

10 dBrn

0 Hem

-10dem \
D1 -12.000 dem \

II}D dem

|

-30 dBm

Fp...
3

| ERVIS RV
-40 dBm

-50 dBm

-60 dBrm

-70 dBmn
CF 1.755 GHz

691 pts Span 30.0 MHz

] [ } Ready SREERE R e y

LTE band 4 (15 Mz — QPSK_1 RB)
High Channel

Spectrum ] nv:'
Ref Level 28.00 dBm @ RBW 300 kHz

l& Att 40dB SWT 1ms @ VBW  1MMHz
SGL Count 1004100 TDF

@1Rm AvgPwr

Mode Sweep

M1[1] -26.69 dBm|
20 dBm il

1.7550000 GHz

10 dBm

0 dBri [

-10 dBm }

D1 -13.000 dBm ! k
|

-20 dBm }‘r

ne Il "

-50 dBm

-60 dBm

-70 dBrmn
CF 1.755 GHz 691 pts Span 30.0 MHz

Ready CEEEEEEN "] y
Z

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

A4(210 mm x 297 mm)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370



Report Number: F690501/RF-RTL013908 Page: 268 of 302

LTE band 4 (20 Mz — QPSK_Full RB)
Low Channel

Spectrum

oo
v
Ref Level 28.00 dbm @ RBW 300 kHz

l& Att 40dB  SWT 1ms @ VBW 1 MHz
SGL Count 1004100 TDF

@ 1Rm AvgPwr

Mode Sweep

M1[1] -23.82 dBm)|
20 dBm

1.7095950 GHz

10 dBrn

0 dem W - W

-10 dBm f \

D1 -12.000 dem

-20 dém

-0 dBm it
WN’"'N

dbm

-50 dBm

-60 dBrm

-70 dBmn
CF 1.71 GHz 691 pts Span 40.0 MHz

Ready CTTTTEN ) y
7

LTE band 4 (20 Mz — QPSK_1 RB)
Low Channel

Spectrum

o
v
Ref Level 28.00 dBm @ RBW 300 kHz

l& Att 40dB SWT 1ms @ VBW  1MMHz
SGL Count 1004100 TDF

@1Rm AvgPwr

Mode Sweep

M1[1] -26.42 dBm|
20 dBm n

1.7100000 GHz

10 dBm

0 dBri ’

-10 dBm

D1 -12.000 dBm

|
-20 dBm ﬂ| L\
g

-0 dBm L
A fo \Mm g, ﬂ
e

-50 dBm

v

-60 dBm

-70 dBrmn
GF 1.71 GHz 691 pts Span 40.0 MHz

Ready CEEEEEEN "] y
Z

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr
RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)



Report Number:

F690501/RF-RTL013908

Page: 269

of

302

LTE band 4 (20 Mz — QPSK_Full RB)
High Channel

Spectrum

Ref Level 28.00 dbm

@ RBW

(=]

l& Att 40 dB
SGL Count 1004100

SWT 1ms @ VBW
TDF

300 kHz
1 MHz

Mode Sweep

@ 1Rm AvgPwr

20 dBm

M1[1]

10 dBrn

-26.31 dBm|
1.7551160 GHz

o dem

-Jodem

-20 dBem

D1 -12.000 dem

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70dem

CF 1.755 GHz

691 pts

Span 40.0 MHz

il

Ready

ST ] y

LTE band 4 (20 Mz — QPSK_1 RB)

High Channel

Spectrum
Ref Level 23.00 dBm

&)

|& Att 40 dB
SGL Count 1004100
@1Rm AvgPwr

@ RBW 300 kHz

SWT 1ms & VBW
TDF

1MHz Mode

Sweep

20 dBm

M1[1]

10 dBm

-33.00 dBm|
1.7551160 GHz

0 dBri

-10 dBm

o

D1 -12.000 dBm

-20 dBm

L+
—T—

jﬂ\‘fm
0

fol..

-50 dBm

-60 dBm

-70 dBrmn

CF 1.755 GHz

691 pts

Span 40.0 MHz

il

Ready

T ") %

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,

without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

RTT5041-19(2019.04.24)(1)

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr

A4(210 mm x 297 mm)



Report Number: F690501/RF-RTL013908 Page: 270 of 302

LTE band 7 (5 Mz — QPSK_Full RB)

Low Channel
Spectrum [@

Ref Level 30.00 dBm
SGL Count 1004100
@1 AvgPwr
Limit Gheck PABS
20 dblﬁl97 PURIOUS L INE_ABS_| PAES

Mode Sweep

10 dBm

0 dBri

-10 dBrmn \

| \
20 AR

SPURIDUS_LINE_ABS _

-30 dBm \"“-.,\‘
-40 dBm M A«w‘.,‘.‘v‘"J oy
-50 dBm

ohery
-60 dBm
Start 2.47 GHz 4004 pts Stop 2.52 GHz
Spurious Emissions
Rangs Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,470 GHz 2.490 GHz 1,000 MHz 2.48987 GHz -49.97 dBm -24,87 db
2,480 GHz 2.496 GHz 1,000 MHz 2.49592 GHz -30.88 dBm -17.88 dB
2,496 GHz 2.500 GHz 100.000 kHz 2.50000 GHz -27.07 dBm -17.07 dB
2,500 GHz 2.520 GHz 1.000 MHz 2.50181 GHz 15.32 dBm -14.68 dB
Read
][ } eady CTTTTEN ) y
LTE band 7 (5 Mz — QPSK_1 RB)
Low Channel
Spectrum ] nv:'
Ref Level 30.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
Limit Gheck PAEBS
bine _$PURIOUS_J INE_ABS_| PABS
20 dgm

10 dBm \\\
0 dBri

-10 dBm . \
_2N AR \
| SPURIOUS LINE ABS \
-30 dBm .

-40 dBm - \J] \
-50 dBm JA\ ﬂ f’ \Wﬂ‘\
60 dBm - ™ W

Start 2.47 GHz 4004 pts Stop 2.52 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2.470 GHz 2.490 GHz 1.000 MHz 2.48911 GHz -53.39 dBm -28.39 dB
2,480 GHz 2.496 GHz 1,000 MHz 2.49576 GHz -38.50 dBm -25.50 dB
2,486 GHz 2.500 GHz 100.000 kHz 2.50000 GHz -20.21 dBm -10.21 dB
2,500 GHz 2.520 GHz 1.000 MHz 2.50027 GHz 22.54 dBm -7.46 dB
il ] Ready BHREER R y
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LTE band 7 (5 Mz — QPSK_Full RB)

High Channel
Spectrum [@

Ref Level 30.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
| SPURIMIECHEEKABS PARS
20 dblrﬁle* PURIOUS L INE_ABS_| PAES
10 dBmn

0 dBri /

-10 dBrmn f

-20 dBm \—‘

-30 dBm M M
-40 dBm ot MNMW
N, .M Pl
20 il TRV
-60 dBm
Start 2.55 GHz 4004 pts Stop 2.596 GHz
Spurious Emissions
Rangs Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,550 GHz 2.570 GHz 1,000 MHz 2.56763 GHz 15,30 dBm -14.70 dB
2,570 GHz 2.575 GHz 100.000 kHz 2.57000 GHz -26.83 dBm -16.83 dB
2,575 GHz 2.576 GHz 1.000 MHz 2.57506 GHz -32.25 dBm -19.25 dB
2,576 GHz 2.596 GHz 1.000 MHz 2.57609 GHz -36.94 dBm -11.94 dB
] [ } Ready SREERE R e y
LTE band 7 (5 Mz — QPSK_1 RB)
High Channel
Spectrum ] nv:'
Ref Level 30.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
| SPURImIIG CHaEkKABS PAES
20 dbr"‘ﬁ'e_ PURIOUS_LINE_ABS_| P AR S~
10 dBm
0 dBri /
-10 dBrmn / \_‘
-20 dBmn j ‘
-30 dBmn m‘u/ \
-40 dBrn L
4 \ fln
-50 dBmn T \“ L\‘J\
e b
60 dEm -
Start 2.55 GHz 4004 pts Stop 2.596 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,550 GHz 2.570 GHz 1.000 MHz 2.56979 GHz 22.48 dBm -7.52 dB
2,570 GHz 2,575 GHz 100,000 kHz 2.57000 GHz -19.37 dBm -8.37 db
2,575 GHz 2.576 GHz 1,000 MHz 2.57502 GHz -49.29 dBm -36.29 db
2,576 GHz 2.596 GHz 1.000 MHz 2.57841 GHz -52.14 dBm -27.14 dB
il ] Ready BHREER R y
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LTE band 7 (10 Mz — QPSK_Full RB)

Low Channel
Spectrum [@

Ref Level 30.00 dBm
SGL Count 1004100

Mode Sweep

@1 AvgPwr
Limit Gheck PABS
20 dblﬁl97 PURIOUS L INE_ABS_| PAES
10 dBmn -

'\\
0 dBri

-10 dBrmn \

2N ARm \
SPURIOUS_LIME_ARS_

-30 dem \4
-40 dem "’Wﬂ] W

" W
50 dgm -"’MM

-60 dBm
Start 2.47 GHz 4004 pts Stop 2.52 GHz
Spurious Emissions
Rangs Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,470 GHz 2.490 GHz 1,000 MHz 2.48973 GHz -43.02 dBm -18.02 dB
2,480 GHz 2.496 GHz 1,000 MHz 2.49588 GHz -31.35 dBm -18.35 dB
2,496 GHz 2.500 GHz 100.000 kHz 2.50000 GHz -33.69 dBm -23.69 dB
2,500 GHz 2.520 GHz 1.000 MHz 2.50379 GHz 12.35 dBm -17.65 dB
] [ } Ready CTTTTEN ) y
7
LTE band 7 (10 Mz — QPSK_1 RB)
Low Channel
Spectrum ] nv:'
Ref Level 30.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
Limit Gheck PAEBS
20 dbr"‘ﬁ'e_ PURIOUS_LINE_ABS_| PABS \
10 dBm \
0 dBri \
-10 dBm T
\
| SPURICUS_LIME_ABS_ \
-30 dBmn ‘ / ]\
-40 dBm VUU W' \
-50 dém - I AWMW b W“"\,..\,._..Jmm
-60 dBmn
Start 2.47 GHz 4004 pts Stop 2.52 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2.470 GHz 2.490 GHz 1.000 MHz 2.48940 GHz -51.26 dBm -26.26 dB
2,480 GHz 2.496 GHz 1,000 MHz 2.49199 GHz -42,36 dBm -29.36 db
2,486 GHz 2.500 GHz 100.000 kHz 2.50000 GHz -32.45 dBm -22.45 db
2,500 GHz 2.520 GHz 1.000 MHz 2.50067 GHz 22.60 dBm -7.40 dB
il ] Ready BHREER R y
%
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LTE band 7 (10 Mz — QPSK_Full RB)
High Channel

LTE band 7 (10 Mz — QPSK_1 RB)

High Channel

Spectrum :%:
Ref Level 30.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
| SPURIMIECHEEKABS PARS
ine _SPURIOUS_LINE_ABS_| PAES
20 d&m
10 dBmn 5
0 dBri /
-10 dBrmn /
-20 dBm M
-30 ‘%m
%40 dem '*““.‘,N
50 dgm t
T,
-60 dBm
Start 2.55 GHz 4004 pts Stop 2.6 GHz
Spurious Emissions
Rangs Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,550 GHz 2.570 GHz 1,000 MHz 2.56152 GHz 12,63 dBm -17.37 dB
2,570 GHz 2.575 GHz 100.000 kHz 2.57000 GHz -31.71 dBm -21.71 dB
2,575 GHz 2.580 GHz 1.000 MHz 2.57511 GHz -28.21 dBm -15.21 dB
2,580 GHz 2.600 GHz 1.000 MHz 2.58013 GHz -36.78 dBm -11.78 dB
Read SRERRERND
][ ] eady A i
Spectrum ] nv:'
Ref Level 30.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
| SPURImIIG CHaEkKABS PAES
20 dhr‘“ﬁ'e_ PURIOUS_LINE_ABS_| /MSS
10 dBm /
0 dBri f
-10 dBrmn }
-20 dBmn H
-30 dBm \l *\ ‘I
-40 dBm i "Jilr
" ol M
d wl
-60 dBm o
Start 2.55 GHz 4004 pts Stop 2.6 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,550 GHz 2.570 GHz 1.000 MHz 2.56933 GHz 22.42 dBm -7.58 dB
2,570 GHz 2,575 GHz 100,000 kHz 2.57000 GHz -36.36 dBm -26.36 db
2,575 GHz 2.580 GHz 1,000 MHz 2.57830 GHz -43.89 dBm -30.89 dB
2,580 GHz 2.600 GHz 1.000 MHz 2.5B260 GHz -53.32 dBm -28.32 dB
Read SREREEEEN
][ ] eady A y
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LTE band 7 (15 Mz — QPSK_Full RB)

Low Channel
Spectrum :%:
Ref Level 25.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
20 dhirl_:nit heck PARS
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-70 dBrmn
Start 2.47 GHz 4004 pts Stop 2.52 GHz
Spurious Emissions
Rangs Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,470 GHz 2.490 GHz 1,000 MHz 2.48983 GHz -30.68 dBm -5.68 db
2,480 GHz 2.496 GHz 1,000 MHz 2.49597 GHz -25.21 dBm -12.21 dB
2,496 GHz 2.500 GHz 200.000 kHz 2.49993 GHz -26.03 dBm -16.03 dB
2,500 GHz 2.520 GHz 1.000 MHz 2.51106 GHz 12.97 dBm -17.03 dB
Read SRERRERND
][ ] eady A i

LTE band 7 (15 Mz — QPSK_1 RB)

Low Channel
Spectrum ] [%]

Ref Level 25.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
-0 dEinglnit heck paks i
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10 dBrmn

0 dBri \
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-50 dBm

-60 dBm

-70 dBm

Start 2.47 GHz 4004 pts
Spurious Emissions

Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2.470 GHz 2.490 GHz 1.000 MHz 2.48753 GHz -34.92 dBm -8.92 dB
2,480 GHz 2.496 GHz 1,000 MHz 2.49595 GHz -35.32 dBm -22,32 db
2,486 GHz 2.500 GHz 300.000 kHz 2.49999 GHz -21.18 dBm -11i.18 dB
2,500 GHz 2.520 GHz 1.000 MHz 2.50091 GHz 25.23 dBm -4.77 dB

Stop 2.52 GHz

] [ ] Ready CERRRERNE

The results of this test report are effective only to the items tested. The SGS Korea is not responsible for the sampling,
the results of this test report apply to the sample as received. This test report cannot be reproduced, except in full,
without prior written permission of the Company. This test report does not assure KOLAS accreditation.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807  http://www.sgsgroup.kr

RTT5041-19(2019.04.24)(1) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL013908 Page: 275 of 302

LTE band 7 (15 Mz — QPSK_Full RB)

High Channel
Spectrum [@

Ref Level 25.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
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-60 dBrm
-70 dBrmn
Start 2.55 GHz 4004 pts Stop 2.605 GHz
Spurious Emissions
Rangs Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,550 GHz 2.570 GHz 1,000 MHz 2.56683 GHz 13.28 dBm -16.71 dB
2,570 GHz 2.575 GHz 300.000 kHz 2.57001 GHz -27.13 dBm -17.13 dB
2,575 GHz 2,585 GHz 1.000 MHz 2.57516 GHz -27.85 dBm -14.85 dB
2,585 GHz 2.605 GHz 1.000 MHz 2.58505 GHz -35.42 dBm -10.42 dB

] [ ] Ready CTTTTEN )

LTE band 7 (15 Mz — QPSK_1 RB)

High Channel
Spectrum ] [%]

Ref Level 25.00 dBm Mode Sweep
SGL Count 100/100
@1 AvgPwr
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-70 dBm

Start 2.55 GHz 4004 pts Stop 2.605 GHz

Spurious Emissions

Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |

2,550 GHz 2.570 GHz 1.000 MHz 2.56917 GHz 25.10 dBm -4.90 dB
2,570 GHz 2,575 GHz 300.000 kHz 2.57009 GHz -21,23 dBm -11.83 dB
2,575 GHz 2.585 GHz 1,000 MHz 2.58250 GHz -35.44 dBm -22.44 db
2,585 GHz 2.605 GHz 1.000 MHz 2.59976 GHz -36.52 dBm -11.52 dB

] [ ] Ready CERRRERNE
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LTE band 7 (20 Mz — QPSK_Full RB)

Low Channel

Spectrum

Ref Level 25.00 dBm
SGL Count 1004100

Mode Sweep

@1 AvgPwr
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2.49991 GHz
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-30.82 dBm
-27.29 dBm
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-17.69 dB
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LTE band 7 (20 Mz — QPSK_1 RB)
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Spectrum ]
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Mode Sweep
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248747 GHz
2.49221 GHz
2.50000 GHz
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-35.34 dBm
-22.77 dBm
25.54 dBm

-11.38 dB
-22.34 db
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LTE band 7 (20 Mz — QPSK_Full RB)

High Channel
Spectrum :%:
Ref Level 25.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
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-40 dBrn
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-60 dBrm
-70 dBrmn
Start 2.55 GHz 4004 pts Stop 2.605 GHz
Spurious Emissions
Rangs Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,550 GHz 2.570 GHz 1,000 MHz 2.55207 GHz 12,51 dBm -17.49 dB
2,570 GHz 2.575 GHz 300.000 kHz 2.57002 GHz -29.66 dBm -19.66 dB
2,575 GHz 2,585 GHz 1.000 MHz 2.57502 GHz -28.73 dBm -15.73 dB
2,585 GHz 2.605 GHz 1.000 MHz 2.58501 GHz -33.52 dBm -B.52 dB
Read SRERRERND
][ ] eady A i

LTE band 7 (20 Mz — QPSK_1 RB)

High Channel
Spectrum ] nv:'
Ref Level 25.00 dBm Mode Sweep
SGL Count 1004100
@1 AvgPwr
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-50 dBm
-60 dBm
-70 dBm
Start 2.55 GHz 4004 pts Stop 2.605 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,550 GHz 2.570 GHz 1.000 MHz 2.56880 GHz 25.28 dBm -4.72 dB
2,570 GHz 2,575 GHz 300.000 kHz 2.57003 GHz -26,13 dBm -16.13 dB
2,575 GHz 2.585 GHz 1,000 MHz 2.57789 GHz -36.26 dBm -23.26 db
2,585 GHz 2.605 GHz 1.000 MHz 2.60453 GHz -36.57 dBm -11.57 dB
Read SREREEEEN
][ ] eady A y
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LTE band 12 (1.4 Mz — QPSK_Full RB)

Low Channel
Spectrum [@

Ref Level 28.00 dbm @ RBW 30 kHz

lo Att 40d8 SWT 1.1ms @ VBW 100 kHz
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LTE band 12 (1.4 Mz — QPSK_Full RB)

High Channel
Spectrum
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Ref Level 28.00 dbm
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LTE band 12 (3 Mt — QPSK_Full RB)

Low Channel
Spectrum
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LTE band 26 (15 Mz — QPSK_Full RB)
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8. Frequency Stability
8.1. Limit

FCC
- 8§ 2.1055(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 M band at a power level less than or equal to 3 Watts, the
limit specified in Table C-1 is +/- 2.5 ppm.

- §24.235, 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.

IC

- RSS-Gen Issue 5

6.11, for licensed devices, the following measurement conditions apply:

a. at the temperatures of -30°C (-22°F), +20°C (+68°F) and +50°C (+122°F), and at the manufacturer’s rated
supply voltage

- RSS-130 Issue 2

4.5, for equipment that is capable of transmitting numerous channels simultaneously for different applications
(e.g. LTE and narrowband — internet of things (1oT)), the occupied bandwidth shall be the bandwidth
representing the sum of the occupied bandwidths of these channels.

The frequency stability shall be sufficient to ensure that the occupied bandwidth remains within each
frequency block range when tested at the temperature and supply voltage variations specified in RSS-Gen.

- RSS-132 Issue 3
5.3, the carrier frequency shall not depart from the reference frequency in excess of 2.5 ppm for mobile
stations and £1.5 ppm for base stations.

- RSS-133 Issue 6
6.3, the carrier frequency shall not depart from the reference frequency, in excess of £2.5 ppm for mobile
stations and +1.0 ppm for base stations.

- RSS-139 Issue 3

6.4, the frequency stability shall be sufficient to ensure that the occupied bandwidth stays within the
operating frequency block when tested to the temperature and supply voltage variations specified in
RSS-Gen.
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- RSS-199 Issue 3
4.3, the transmitter frequency stability limit shall be determined as follows:

(a) the frequency offset shall be measured according to the procedure described in RSS-Gen and recorded.

(b) using a resolution bandwidth equal to that permitted within the 1 Mz band immediately outside the
channel edge, as found in section 4.5, reference points will be selected at the unwanted emission limits,
which comply with the attenuation specified in section 4.5 for the type of device under test, on the emission
mask of the lowest and highest channels. The frequency at these points shall be recorded as f_ and f4
respectively.

The applicant shall ensure compliance with frequency stability requirements by showing that f_ minus the
frequency offset and fy plus the frequency offset is within the frequency range in which the equipment is
designed to operate.

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

EUT Test Unit

Temperature Chamber
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8.3. Test Results

Ambient temperature 23+ 1) T
Relative humidity D47 % R.H.

LTE band 2 at middle channel

Reference Frequency: 1 880.0 Mk

Frequency Stability versus Temperature

Environment _ Frequency Measure with Time Elapse
Power Supplied

Temperature (Vao)

(°C) dc Frequency Error o
(Hz)

50 4 0.002 1
40 4 0.002 1
30 -3 -0.001 6
23 5 0.002 7
10 12.0 2 0.0011
0 -4 -0.002 1
-10 -3 -0.001 6
-20 5 0.002 7
-30 -2 -0.0011

Frequency Stability versus Power Supply

Environment Power Supplied Frequency Measure with Time Elapse
Temperature
(°C) (Vac) Frequency Error e
(Hz)
13.8 -3 -0.001 6
23
10.2 4 0.002 1
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LTE band 4 at middle channel

Reference Frequency: 1 732.5 Mk

Frequency Stability versus Temperature

Envitonment _ Frequency Measure with Time Elapse
Power Supplied

Temperature (Vao)

(°C) b Frequency Error opm
(Hz)
50 -1 -0.000 6
40 3 0.001 7
30 2 0.001 2
23 -4 -0.002 3
10 12.0 -4 -0.002 3
0 2 0.001 2

-10 1 0.000 6
-20 1 0.000 6
-30 -5 -0.002 9

Frequency Stability versus Power Supply

Environment Power Supplied Frequency Measure with Time Elapse
Temperature PP
(°C) (Vac) Frequency Error
13.8 -3 -0.001 7
23
10.2 2 0.001 2
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LTE band 7 at middle channel

Reference Frequency: 2 535.0 Mk

Frequency Stability versus Temperature

Environment

Power Supplied

Frequency Measure with Time Elapse

Tempoerature (Vao)
(°C) Frequency Error
(Hz) ppm

50 5 0.0020
40 2 0.000 8
30 -1 -0.000 4
23 3 0.001 2
10 12.0 -1 -0.000 4
0 -2 -0.000 8
-10 -4 -0.001 6
-20 3 0.0012
-30 -4 -0.001 6

Frequency Stability versus Power Supply

Environment

Power Supplied

Frequency Measure with Time Elapse

Temperature
°C) (Va.c) Frequency Error "
(Hz)
13.8 -2 -0.000 8
23
10.2 1 0.000 4
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LTE band 12 at middle channel

Reference Frequency: 707.5 Mi

Frequency Stability versus Temperature

Envitonment _ Frequency Measure with Time Elapse
Power Supplied

Temperature (Vao)

(°C) b Frequency Error opm
(Hz)
50 1 0.001 4
40 -5 -0.007 1
30 2 0.002 8
23 -1 -0.001 4
10 12.0 2 0.002 8
0 -1 -0.001 4

-10 3 0.004 2
-20 1 0.001 4
-30 -2 -0.002 8

Frequency Stability versus Power Supply

i : F M ith Ti El
Environment Power Supplied requency Measure with Time Elapse
Temperature

° (Vac) Frequency Error

(°C)

13.8 3 0.004 2
23
10.2 3 0.004 2
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LTE band 26/5 at middle channel

Reference Frequency: 836.5 Mi

Frequency Stability versus Temperature

Environment

Power Supplied

Frequency Measure with Time Elapse

Tempoerature (Vao)
(°C) Frequency Error
(Hz) ppm

50 3 0.003 6
40 2 0.002 4
30 -1 -0.001 2
23 3 0.003 6
10 12.0 3 0.003 6
0 2 0.002 4
-10 4 0.004 8
-20 -1 -0.001 2
-30 -1 -0.001 2

Frequency Stability versus Power Supply

Environment

Power Supplied

Frequency Measure with Time Elapse

Temperature
°C) (Va.c) Frequency Error "
(Hz)
13.8 -2 -0.002 4
23
10.2 3 0.003 6

- End of the Test Report -
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