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99% Occupied Bandwidth

Test mode: LTE Band 5/26

1.4M BW / QPSK / Low ch.

Ref Level 30.00 dem  Offset 0.23 dB @ RBW 30 kHz

1.4M BW / 16QAM / Low ch.

Ref Level 30.00 dBm  Offset 0.23 db @ RBW 30 kHz
fo att 40de  SWT 63.3 ps @ VBW 100 kHz Mode Auto FFT fo att 40d8  SWT 63.3ps @ VBW 100kHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
M1[1] -25.63 dBm| M1[1] -28.61 dBm|
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1.4M BW / QPSK / Mid ch.

Ref Level 30.00 dem  Offset 0.23 dB @ RBW 30 kHz

1.4M BW / 16QAM / Mid ch.

Ref Level 30.00 dBm  Offset 0.23 db @ RBW 30 kHz
fo att 40de  SWT 63.3 ps @ VBW 100 kHz Mode Auto FFT f» At 40d8  SWT 63.3ps @ VBW 100kHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
M1[1] -26.81 dBm| M1[1] -26.72 dBm|
834.75000 MHZ| 834.75000 MHz|
20d —Ree8 1.097902098 MHz| 20d Oce B 1.097902098 MHz|
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1.4M BW / QPSK / High ch.

Ref Level 30.00 dem  Offset 0.23 dB @ RBW 30 kHz

1.4M BW / 16QAM / High ch.

Ref Level 30.00 dém  Offset 0.23 dB @ RBW 30 kHz
o att 40dB  SWT 63.3ps @ VBW 100kHz Mode Auto FFT o att 40ds  SWT 63.3us @ VBW 100kHz Mode Auto FFT
TOF TOF
(@ 1Fk View (@ 1Fk View
M1[1] -23.64 dBm| M1[1] -23.13 dBm|
846.55000 MHz| 846.55000 MHz|
20 di Occ Bw 1.004405594 MHz| 20 di Occ Bw 1.004405594 MHz|
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3M BW/ QPSK/ Low ch.

3M BW / 16QAM / Low ch.

Spectrum

(=)

Ref Level 30.00 dem  Offset 0.23 dB @ RBW 50 kHz

Spectrum :Z"

MV\;\N\(\;Y

Ref Level 30.00 dem Offset 0.23 dé @ RBW 50 kHz
fo att 40de  SWT 37.9 ps @ VBW 200 kHz Mode Auto FFT fo att 40d8  SWT 37.9ps @ VBW 200 kHz  Mode Auto FFT
TOF TOF

[@ 1Pk View [@ 1Pk View

M1[1] -22.18 dBm| M1[1] -22.31 dBm|

827.25000 MHz| 827.25000 MHz|
20 di Occ Bw 2.704795205 MHZ| 20 di Occ Bw
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CF 825.5 MHz

1001 pts

Span 7.5 MHz

CF 825.5 MHz

1001 pts Span 7.5 MHz

3M BW / QPSK/ Mid ch.

3M BW / 16QAM / Mid ch.

Spectrum

:Z" Spectrum :Z"
Ref Level 30.00 dBm  Offset 0.23 db @ RBW 50 kHz Ref Level 30.00 dBm  Offset 0.23 db @ RBW 50 kHz
fo att 40de  SWT 37.9 ps @ VBW 200 kHz Mode Auto FFT fo att 40d8  SWT 37.9ps @ VBW 200 kHz  Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
M1[1] -25.03 dBm| M1[1] -26.95 dBm|
832.75000 MHz| 832.75000 MHz|
20d Oce B 2.704795205 MHZ| 20d Oce B 2.704795205 MHZ|
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3M BW / QPSK / High ch.

3M BW / 16QAM / High ch.

Spectrum

(=)

Ref Level 30.00 dem  Offset 0.23 dB @ RBW 50 kHz

Spectrum :Z"

Ref Level 30.00 dém  Offset 0.23 dB @ RBW 50 kHz
| Att 40 dB  SWT 37.9 ps @ VBW 200 kHz Mode Auto FFT | Att 40 dB  SWT 37.9 ps @ VBW 200 kHz Mode Auto FFT
TOF TOF

@ 1Pk view @ 1Pk view

M1[1] -24.87 dBm) M1[1] -23.10 dBm)
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5M BW / QPSK / Low ch.

5M BW /16QAM / Low ch.

Spectrum :Z" Spectrum :Z"
Ref Level 30.00 dBm  Offset 0.23 db @ RBW 100 kHz Ref Level 30.00 dBm  Offset 0.23 db @ RBW 100 kHz
fo att 40de  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT fo att 40de SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
M1[1] -24.31 dBm| M1[1] -21.96 dBm|
830.2500 MHZ| 830.2500 MHZ
20d Oce B 4.545454545 MHZ 20d oce B 4.520479520 MHZ
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Span 12.5 MHz

5M BW / QPSK/ Mid ch.

5M BW / 16QAM / Mid ch.

Spectrum :Z" Spectrum :Z"
Ref Level 30.00 dBm  Offset 0.23 db @ RBW 100 kHz Ref Level 30.00 dBm  Offset 0.23 db @ RBW 100 kHz
fo att 40de  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT fo att 40de SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
TOF TOF
(@ 1Pk View (@ 1Pk View
M1[1] -24.58 dBm| M1[1] -24.13 dBm|
830.2500 MHz 830.2500 MHZ
20d Oce B 4.520479520 MHZ 20d Oce B 4.532067033 MHZ
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CF 836.5 MHz 1001 pts Span 12.5 MHz CF 836.5 MHz 1001 pts Span 12.5 MHz
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5M BW / QPSK / High ch.

5M BW / 16QAM / High ch.

Span 12.5 MHz

Spectrum :Z" Spectrum :Z"
Ref Level 30.00 dBm  Offset 0.23 db @ RBW 100 kHz Ref Level 30.00 dBm  Offset 0.23 db @ RBW 100 kHz
fo att 40de  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT fo att 40de SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
TOF TOF
(@ 1Pk View (@ 1Pk View
M1[1] -23.87 dBm| M1[1] -24.41 dBm|
840.2500 MHz 840.2500 MHZ
20d oce D‘;WJE 4.532967003 Mz 20d oce B 4.520479520 Mz
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1001 pts Span 12.5 MHz
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10M BW / QPSK / Low ch.

10M BW /16QAM / Low ch.

Spectrum :Z"

Ref Level 30.00 dem  Offset 0.23 dB @ RBW 200 kHz

Spectrum :Z"

Ref Level 30.00 dBm  Offset 0.23 db @ RBW 200 kHz
fo att 40ds SWT 18.9ps @ VBW 1MHz Mode Auto FFT fo att 40d8  SWT 18.9ps @ VBW 1MHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
M1[1] -21.59 dBm| M1[1] -23.99 dBm|
835.2500 MHZ| 835.2500 MHz
20d Oce B 8.991008991 MHzZ 20d Oce B 9.040959041 MHZ
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10M BW / QPSK / Mid ch.

10M BW / 16QAM / Mid ch.

Spectrum :Z"

Ref Level 30.00 dem  Offset 0.23 dB @ RBW 200 kHz

Spectrum :Z"

Ref Level 30.00 dBm  Offset 0.23 db @ RBW 200 kHz
fo att 40ds SWT 18.9ps @ VBW 1MHz Mode Auto FFT fo att 40d8  SWT 18.9ps @ VBW 1MHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
M1[1] 15.58 dBm)| M1[1] 13.82 dBm)|
835.2500 MHZ| 835.2500 MHz
20d T Oce B 8.966033066 MHZ 20d o Oce B 8.991008991 MHzZ
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10M BW / QPSK / High ch.

10M BW / 16QAM / High ch.

Spectrum :Z"

Ref Level 30.00 dem  Offset 0.23 dB @ RBW 200 kHz

Spectrum :Z"

. TW,VJ,\JM\/\,\ JY

Ref Level 30.00 dBm  Offset 0.23 dB @ RBW 200 kHz
| Att 40 dB  SWT 18.9 ps @ VBW 1 MHz Mode Auto FFT | Att 40 dB  SWT 18.9 ps @ VBW 1 MHz Mode Auto FFT
TOF TOF
@ 1Pk view @ 1Pk view
M1[1] -23.76 dBm| M1[1] -22.80 dBm|
835.2500 MHz| 835.2500 MHz|
20 di Occ Bw 9.015904016 Miiz| 20 d Occ Bw
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Test mode: LTE Band 26

15M BW / QPSK / Low ch.

Ref Level 30.00 dm  Offset 0.23 dB @ RBW 300 kHz

15M BW / 16QAM / Low ch.

Ref Level 30.00 dBm  Offset 0.23 db @ RBW 300 kHz
fo att 40ds SWT 18.9ps @ VBW 1MHz Mode Auto FFT fo att 40d8  SWT 18.9ps @ VBW 1MHz Mode Auto FFT
TOF TOF
(@ 1Pk View (@ 1Pk View
M1[1] 15.80 dBm)| M1[1] 14.21 dBm)|
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15M BW / QPSK / Mid ch.

Ref Level 30.00 dm  Offset 0.23 dB @ RBW 300 kHz

15M BW / 16QAM / Mid ch.

Ref Level 30.00 dBm  Offset 0.23 db @ RBW 300 kHz
fo att 40ds SWT 18.9ps @ VBW 1MHz Mode Auto FFT fo att 40d8  SWT 18.9ps @ VBW 1MHz Mode Auto FFT
TOF TOF
(@ 1Pk View (@ 1Pk View
M1[1] 15.20 dBm)| M1[1] 16.24 dBm)|
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15M BW / 16QAM / High ch.

15M BW / QPSK / High ch.

Ref Level 30.00 dm  Offset 0.23 dB @ RBW 300 kHz

Ref Level 30.00 dem Offset 0.23 dé @ RBW 300 kHz
fo att 40ds SWT 18.9ps @ VBW 1MHz Mode Auto FFT fo att 40d8  SWT 18.9ps @ VBW 1MHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
M1[1] 13.52 dBm)| M1[1] 11.53 dBm)|
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7.3. Spurious Emissions at Antenna Terminal

Test setup
. Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to §22.917(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(Pwatts))
dB.

Test procedure
971168 D01 v03r01 - Section 6
ANSI 63.26-2015 — Section 5.7

Test settings
1)  Start frequency was set to 30 M and stop frequency was set to at least 10" the

fundamental frequency.
2)  Detector = RMS
3)  Sweep time = auto couple.
4)  Trace mode = trace average
5)  Allow trace to fully stabilize.
6) Please see test notes below RBW and VBW settings.

Notes:

1. Compliance with these provisions is based on the use of measurement instrumentation employing
a resolution bandwidth of 100 kilz or greater for frequencies less than 1 (lz and 1 Mk or greater for
frequencies greater than 1 Glkz.

The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all emissions
are attenuated at least 26 dB below the transmitter power.
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Test results

Test mode: LTE Band 5/26

1.4M BW / QPSK / Low ch.

1.4M BW / 16QAM / Low ch.

Spectrum nz“ Spectrum nz“
Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz
fo att 40de  SWT 32.1ms @ VBW 3 MHz Mode Auto Sweep o Att 40de  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@ 1Rm AvgPwr [@ 1Rm AvgPwr
M1 M1[1] 24.45 dBm)| M1 M1[1] 23.51 dBm)|
824.300 MHZ 824.300 MHZ
20 di mM2[1] -33.71 dBm)| 20d mM2[1] -34.17 dBm)|
6.988690 GHz| 6.998340 GHz|
10 di 10 di
od od
-10 df -10 df
D1 -13.000 dBrm D1 -13.000 dBrm
-20 di -20 di
-30 df 3 -30d a3
. o~
-40 s -40
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_60 df -60 df
Start 30.0 MHz 32001 pts Stop 10.0 GHz Start 30.0 MHz 32001 pts Stop 10.0 GHz
J{ (] Jj (]

1.4M BW / QPSK / Mid ch.

1.4M BW / 16QAM / Mid ch.

Spectrum nz“ Spectrum nz“
Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz
fo att 40de  SWT 32.1ms @ VBW 3 MHz Mode Auto Sweep fo Att 40d8  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@ 1Rm AvgPwr [@ 1Rm AvgPwr
M1 M1[1] 23.79 dBm)| M1 M1[1] 23.20 dBm)|
836.450 MHZ 836.450 MHZ
20 di mM2[1] -33.80 dBm)| 20d mM2[1] -33.90 dBm)|
6.994290 GHz| 6.992430 GHz|
10 di 10 di
od od
-10 df -10 df
D1 -13.000 dBrm D1 -13.000 dBm:
-20 di -20 di
-30 df 3 -30d 3
g Py P
-40 -40 =
it
50 di -50 df
-60 df -60 df
Start 30.0 MHz 32001 pts Stop 10.0 GHz Start 30.0 MHz 32001 pts Stop 10.0 GHz
J{ (] Jj (]

1.4M BW / QPSK / High ch.

1.4M BW / 16QAM / High ch.

Spectrum nz“ Spectrum nz“
Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz
fo att 40de  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep o Att 40de  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(@ 1Rm AvgPwr (@ 1Rm AvgPwr
M1 M1[1] 23.87 dBm) i M1[1] 23.08 dBm)
847.980 MHZ 847.980 MHZ
20 di mM2[1] -33.88 dBm)| 20d mM2[1] -33.83 dBm)|
6.998340 GHz| 6.994920 GHz|
10 di 10 di
od od
-10 df -10 df
D1 -13.000 dBrm D1 -13.000 dBrm
-20 di -20 di
-30 df 3 -30d 3
o oy oy
40 oy e -40 PR
50 di -50 df
-60 df -60 df
Start 30.0 MHz 32001 pts Stop 10.0 GHz Start 30.0 MHz 32001 pts Stop 10.0 GHz
J{ (] Jj (]
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3M BW / QPSK/ Low ch.

3M BW /16QAM / Low ch.

Spectrum :Z" Spectrum :Z"
Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz
fo att 40de  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep o Att 40de  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(@ 1Rm AvgPwr (@ 1Rm AvgPwr
M1 M1[1] 24.00 dBm)| M1 M1[1] 23.53 dBm)|
824.300 MHZ 824.300 MHZ
20 di mM2[1] -33.98 dBm)| 20d mM2[1] -33.84 dBm)|
6.980590 GHz| 6.979650 GHz|
10 di 10 di
od od
-10 df -10 df
D1 -13.000 dBrm D1 -13.000 dBrm
-20 di -20 di
-30 df e -30 df i
o~ o~
40 PR <od — "
Lotsagmert®
-50 df -50 df
_60 df -60 df
Start 30.0 MHz 32001 pts Stop 10.0 GHz Start 30.0 MHz 32001 pts Stop 10.0 GHz
— —
*a 24
3M BW / QPSK / Mid ch. 3M BW / 16QAM / Mid ch.
Spectrum :Z" Spectrum :Z"
Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz
fo att 40de  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep o Att 40de  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(@ 1Rm AvgPwr (@ 1Rm AvgPwr
M1 M1[1] 24.46 dBm| M1 Mi[1] 22.99 dBm|
835.210 MHz 835.520 MHZ
20 di mM2[1] -34.09 dBm)| 20d mM2[1] -33.75 dBm)|
6.993360 GHz| 6.998970 GHz|
10 di 10 di
od od
-10 df -10 df
D1 -13.000 dBrm D1 -13.000 dBrm
-20 di -20 di
-30d i -30d 3
S e g e L
-40 df 2 -40 df
A
Jemammanast
50 di -50 df
-60 df -60 df
Start 30.0 MHz 32001 pts Stop 10.0 GHz Start 30.0 MHz 32001 pts Stop 10.0 GHz
— —
24 24
3M BW / QPSK / High ch. 3M BW / 16QAM / High ch.
Spectrum :Z" Spectrum :Z"
Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz Ref Level 30.00 dBm Offset 0.23 db @ RBW 1 MHz
fo att 40de  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep o Att 40de  SWT 32.1ms @ VBW 3MHz Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(@ 1Rm AvgPwr (@ 1Rm AvgPwr
M1 M1[1] 24.10 dBm)| M1 M1[1] 22.97 dBm)|
846.420 MHZ 846.420 MHZ
20 di m2[1] 94.01 dBm)| 20d m2[1] 99.95 dBm)|
6.995230 GHz| 6.993050 GHz|
10 di 10 di
od od
-10 df -10 df
D1 -13.000 dBrm D1 -13.000 dBrm
-20 di -20 di
-30 df i -30 df 3
oy o~
40 — P <od AR
[ompns®
-50 df -50 df
-60 df -60 df
Start 30.0 MHz 32001 pts Stop 10.0 GHz Start 30.0 MHz 32001 pts Stop 10.0 GHz
— —

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2




TEL:

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Page (30) of (55)

Report No.:
KR20-SRF0019

KCTL

5M BW / QPSK / Low ch.

5M BW / 16QAM / Low ch.
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5M BW / QPSK / Mid ch. 5M BW /16QAM / Mid ch.
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5M BW / QPSK / High ch. 5M BW / 16QAM / High ch.
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