REPORT NO: 11981177-E1V6
FCC ID: A3LSOL230-48D

DATE: 3/25/2019

Antenna Port B 20MHz

L 3 por=my v 0735 0PEM Oct 24,201 L 3 G por=my SLUTIA0 0725 496M Ot 24, 2017
| Avg Type: RMS TRALE Frequency | Jvg Type: RMS ace] < 55| Frequency
BHiG: Fast e Trig: Free Run AvglHold: 10110 TP BHiG: Fast e Trig: Free Run AvglHold: 10110 Treefs
IF Gain:High n: 0 dB tETA IFGain-High n: 0 dB CETA
] Auto Tune| = Auto Tune|
ot Ofset217 48 MKr1 3.618 3 GHZ ot Ofset217 48 MKr1 3.615 5 GHZ
|9 geicly_Ref 1.70 dBm -27.743 dBm) |9 geicly_Ref 1.70 dBm -26.810 dBm)
Center Freq| Center Freq|
’ 15.000000000 GHz| ‘ 15.000000000 GHz|
StartFreq| StartFreq|
ﬂ'} f,:/ [$) 1.000000000 GHz| 4 (> ,C} 1.000000000 GHz|
Stop Freq Stop Freq
29 000000000 GHz| 29 000000000 GHz|
Start 1.00 GHz Stop 29.00 GHz CF Step Start 1.00 GHz Stop 29.00 GHz CF Step
HRes BW 1.0 MHz #VBW 3.0 MHz* Sweep 47.33 ms (10000 pts) [ 2ao0000000 GHz HRes BW 1.0 MHz #VBW 3.0 MHz* Sweep 47.33 ms (10000 pts) | 2800000000 GHz,
Ol I G S e - [ Man Ol I G S e - [ Man
H i 361B3GHz  27.743 dBm H i 36185CHz 26910 dBm
2 N r 7Z30ECHz 67600 dBm 2 N r 72334GHz 67495 dBm
3N f 215457 GHz £9.387 dBm Freq Offset| 3N f 215345 GHz £9.353 dBm Freq Offset|
an f 259613GHz 67745 dBm ok an f 259785GHz  60.364 dBm ok
3 3
7 7
g g
9 9
0 0
1" - 1" -
< > < >
wsa stams, wsa stams,
LTE B48 20MHz QPSK Middle Channel LTE B48 20MHz 16QAM Middle Channel
L T e BLIZIATE 077 20PM Cetah, 2017
I - TRACE Frequency
iH0: Fast —s= Trig: Fres Run AvglHold: 10110 VREla
1FGain:High 3 peria 1 AutoT
- 0 Tune|
et Omaet217 a8 Mkr1 3.618 3 GH3Z
10 sy Ref 1.70 dBm -26.980 dBm
og
Center Freq|
. 15.000000000 GHz|
StartFreq
O ‘:\: {‘-' 1.000000000 GHz|
Stop Freq|
29.000000000 GHz|
Start 1.00 GHz Stop 29.00 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 47.33 ms (10000 pts) [ 2800000000 GHz
| NI AT - |24 Van
f 36183GHz  26960d
2 Nt 72334GHz 68318 dBm
3N f 20025 1 GHz 60.139 dBm Freq Offset|
gNf 259728GHz 57763 dBm oMz
3
7
g
9
0
1" -
< >
wsa stams,
LTE B48 20MHz 64QAM Middle Channel

Page 199 of 222

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11981177-E1V6
FCC ID: A3LSOL230-48D

DATE: 3/25/2019

Antenna Port C 10MHz
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Antenna Port D 10MHz
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Antenna Port A 20MHz
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Antenna Port B 10MHz
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Antenna Port B 20MHz
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. 7 'S
O \) [#) i 1.000000000 GHz| ‘.) O 4:} - 1.000000000 GHz|
Stop Freq Stop Freq
29.000000000 GHz| 29.000000000 GHz|
Start 1.00 GHz Stop 29.00 GHz. CF Step Start 1.00 GHz Stop 29.00 GHz. CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 47.33 ms (10000 pts) | 2800000000 GHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 47.33 ms (10000 pts) | 2800000000 GHz|
Ol I G S e - [ Man Ol I G S e - [ Man
H 36211GHz 29651 dBm H T 36185GHz  30.192 dBm
2 N r 72306GHZ  57.455 dBm 2 N r 72306GHz 56731 dBm
3N f 216045 GHz £0.534 dBm Freq Offset| 3N f 208120 GHz £0.501 dBm Freq Offset|
an f 260205GHz 67261 dBm oHz] an f 262137GHz  &7643 dBm oHz]
6 6
7 7
g g
9 9
10 10
11 - 1" -
‘ » ‘ »
s p— s p—
LTE B48 20MHz QPSK Middle Channel LTE B48 20MHz 16QAM Middle Channel
L o o B ALIUALITO | 11,34 5P Octat, 007
| Avg Type: RMS TRACE] Frequency
PNO: Fast —»— 1rigi Frea Run Avg|Hold: 1010 TVRE[A
IF Gain:High 3 peria 1 AutoT
- 0 Tune|
et Omaet217 a8 Mkr1 3.612 7 GH3
10 sy Ref 1.70 dBm -29.247 dBm)
og
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. 16.000000000 GHz|
StartFreq
a% n 0y 1.000000000 GHz|
{ \J
Stop Freq|
29.000000000 GHz|
Start 1.00 GHz Stop 29.00 GHz. CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 47.33 ms (10000 pts) | 2.800000000 GHz|
| NI AT - |24 Van
f 36127GHz 29247 dBm
2 N 1 72306 GHz 68681 dBm
3N f 20,800 8 GHz £0.132 dBm Freq Offset|
an f 254912GHz  £9.112dBm oHz]
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g
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LTE B48 20MHz 64QAM Middle Channel
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REPORT NO: 11981177-E1V6
FCC ID: A3LSOL230-48D

DATE: 3/25/2019

Antenna Port C 10MHz

L0056 PM Dot 24, 2017

T E— T EEa ALl 050 (EEM Ot 24,2017 T 3 Wt EEa ALl
| Avg Type: RMS ACE] 23456 Frequency | Avg Type: RMS wACE Frequency
PG Fast e Trig Free Run AvglHold: 10110 TP PG Fast e Trig Free Run AvglHold: 10110 Treefs
IFGain-High n: 0 dB BETA IFGain-High n: 0 dB BETA
] Auto Tune| = Auto Tune|
ot Ofset217 48 MKr1 3.623 9 GHZ ot Ofset217 48 MKr1 3.623 9 GHZ
|9 geicly_Ref 1.70 dBm -29.735 dBm) |9 geicly_Ref 1.70 dBm -30.817 dBm)
Center Freq| Center Freq|
* 15000000000 GHz| . 15000000000 GHz|
StartFreq| StartFreq|
0 0 0" 1.000000000 GHz| 0 o G || eccooonco iz
Stop Freq Stop Freq
29.000000000 GHz| 29.000000000 GHz|
Start 1.00 GHz Stop 29.00 GHz. CF Step Start 1.00 GHz Stop 29.00 GHz. CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 47.33 ms (10000 pts) | 2800000000 GHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 47.33 ms (10000 pts) | 2800000000 GHz|
Ol I G S e - [ Man Ol I G S e - [ Man
N T 36239GHz 29735 dBm N T 36239GHz 30817 dBm
2 N r 72602GHz 58,601 dBm 2 N r 72602GHz  57.740 dBm
3N f 215457 GHz £0.246 dBm Freq Offset| 3N f 20,036 3 GHz £0.539 dBm Freq Offset|
4N f 260037GHz  &7514 dBm oHz] 4N f 260205GHz  &7674 dBm oHz]
5 5
6 6
7 7
8 8
9 9
10 10
11 - 1" -
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LTE B48 10MHz QPSK Middle Channel

LTE B48 10MHz 16QAM Middle Channel

T T EEa AL 20474450 et 2017
| Avg Type: RMS AcE[ - 358 Freguency
PG Fast —== Trig: Free Run AvglHold: 10110 TVREA e
IFGain:High n: 0 dB Lolel
n Auto Tune|
et Offeet 217 dB MKr1 3.626 7 GHZ
10 gBid Ref 1.70 dBm -30.315 dBm|
Center Freq|
Iy 15000000000 GHz|
StartFreq
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K¢ 3l G
Stop Freq
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3N f 20.030 7 GHz 50444 dBm Freq Offset|
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REPORT NO: 11981177-E1V6

FCC ID: A3LSOL230-48D

DATE: 3/25/2019

Antenna Port C 20MHz

LTE B48 20MHz 64QAM Middle Channel

L W lww o B AL, LA SAPM Ot 24,2017 L 3 x B AL, 1642006 0t 24,2017
| Avg Type: RMS ACE] 23456 Frequency | Avg Type: RMS ACE[ 3158 Frequency
PG Fast e Trig Free Run AvglHold: 10110 TP PG Fast e Trig Free Run AvglHold: 10110 Treefs
IFGain-High n: 0 dB BETA IFGain-High n: 0 dB BETA
] Auto Tune| = Auto Tune|
ot Ofset217 48 MKr1 3.635 1 GHZ ot Ofset217 48 MKr1 3.643 5 GHZ
|9 geicly_Ref 1.70 dBm -29.347 dBm) |9 geicly_Ref 1.70 dBm -29.400 dBm)
Center Freq| Center Freq|
y 15000000000 GHz| y 15000000000 GHz|
StartFreq| i StartFreq|
Q 0 % 1.000000000 GHz| b } ",.\ C ) 1.000000000 GHz|
Stop Freq Stop Freq
29.000000000 GHz| 29.000000000 GHz|
Start 1.00 GHz Stop 29.00 GHz CF Step, Start 1.00 GHz Stop 29.00 GHz CF Step,
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 47.33 ms (10000 pts) | 2800000000 GHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 47.33 ms (10000 pts) | 2800000000 GHz|
Ol I G S e - [ Man Ol I G S e - [ Man
H 38351GHz 29347 dBm H T 38435GHz  -29.400 dBm
2 N r 72698GHz 65709 dBm 2 N r 72698GHz 65013 dBm
3N f 215765 GHz £9.691 dBm Freq Offset| 3N f 222697 GHz £0.351 dBm Freq Offset|
N f 259941GHz 57625 dBm oMz N f 260905GHz 56971 dBm oMz
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LTE B48 20MHz QPSK Middle Channel LTE B48 20MHz 16QAM Middle Channel
L B o eI ALIGLANTO | 1138:52PM Oct24, 2017
] Ava Type: RMS ThAE| Frequency
BG: Fasi —— Trig: Frea Run AvglHold: 1010 TRl
IF Gain:High 3 peria 1 AutoT
= 0 Tune|
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StartFreq
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Stop Freq|
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REPORT NO: 11981177-E1V6

FCC ID: A3LSOL230-48D

DATE: 3/25/2019

Antenna Port D 10MHz

LTE B48 10MHz 64QAM Middle Channel

L T por=my AL 0482160 et 24, 2017 L 3 G por=my AL 011 6M et 24, 2017
| Avg Type: RMS ACE] 23456 Frequency | Avg Type: RMS ACE[ 3158 Frequency
PG Fast e Trig Free Run Avg|Hold: 1010 TP PG Fast e Trig Free Run Avg|Hold: 1010 TreEla
IF Gain:High n: 0 dB tETA IFGain-High n: 0 dB CETA
] Auto Tune| = Auto Tune|
ot Ofset217 48 MKr1 3.623 9 GHZ ot Ofset217 48 MKr1 3.626 7 GHZ
|9 geicly_Ref 1.70 dBm -31.127 dBm) |9 geicly_Ref 1.70 dBm -30.582 dBm)
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REPORT NO: 11981177-E1V6 DATE: 3/25/2019
FCC ID: A3LSOL230-48D

Antenna Port D 20MHz

L W lww o B SLICHATO 149408 00t 24, 2017 L W lww o B SLICHATO 1411390 00t 24, 2007
| Avg Type: RMS =558 Frequency | Avg Type: RMS ACE] 23456 Frequency
PG Fast e Trig Free Run AvglHold: 10110 TIPELS i PG Fast e Trig Free Run AvglHold: 10110 TYPE[R,
IF Gain:High n:0 48 bl ¥ Gai:High n:0 4B ceTth
] Auto Tune| = Auto Tune|
ot Ofset217 48 MKr1 3.635 1 GHZ ot Ofset217 48 MKr1 3.635 1 GHZ
|9 geicly_Ref 1.70 dBm -29.895 dBm) |9 geicly_Ref 1.70 dBm -29.443 dBm)
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REPORT NO: 11981177-E1V6 DATE: 3/25/2019
FCC ID: ASLSOL230-48D

1.7. FREQUENCY STABILITY

RULE PART(S)

FCC: §90.213

FCC LIMITS

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

TEST PROCEDURE

Frequency must be maintained from -20 C to +55 C. The EUT is monitored at each 10 degree increment. At each
temperature, the device is checked after a stabilization period required for the device to reach the temperature.

Results

Testing were performed on 20MHz 64QAM mode to represent the worst case mode.
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REPORT NO: 11981177-E1V6

FCC ID: ASLSOL230-48D

DATE: 3/25/2019

Tested By

Gerardo Abrego

Date

10/25/2017

FREQUENCY STABILITY RESULTS

Omni 20MHz Port AB 3615MHz Mid Channel

Reference Frequency: 48 Mid Channel

3615

20 MHz @ 20°C

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
48.00 55 3615.045000 -4.149 N/A
48.00 40 3615.030000 0.000 N/A
48.00 30 3615.030000 0.000 N/A
48.00 20 3615.030000 0 N/A
48.00 10 3615.045000 -4.149 N/A
48.00 0 3615.030000 0.000 N/A
48.00 -10 3615.015000 4.149 N/A
48.00 -20 3615.045000 -4.149 N/A

Omni 20MHz Port CD 3635 MHz Mid Channel
Reference Frequency: 48 Mid Channel 3635 20 MHz @ 20°C

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
48.00 55 3635.050000 -4.127 N/A
48.00 40 3635.050000 -4.127 N/A
48.00 30 3635.050000 -4.127 N/A
48.00 20 3635.035000 0 N/A
48.00 10 3635.065000 -8.253 N/A
48.00 0 3635.095000 -16.506 N/A
48.00 -10 3635.080000 -12.380 N/A
48.00 -20 3635.080000 -12.380 N/A
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REPORT NO: 11981177-E1V6 DATE: 3/25/2019
FCC ID: ASLSOL230-48D

9. RADIATED TEST RESULTS
9.1. FIELD STRENGTH OF SPURIOUS RADIATION

RULE PART(S)

FCC: §96.41
FCC LIMITS

Additional protection levels. Notwithstanding paragraph (d)(1) of this section, the conducted power of
any emissions below 3530 MHz or above 3720 MHz shall not exceed -40dBm/MHz.

TEST PROCEDURE

Measurement procedure. (i) Compliance with this provision is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 megahertz or greater. However, in the 1
megahertz bands immediately outside and adjacent to the licensee's authorized frequency channel, a
resolution bandwidth of no less than one percent of the fundamental emission bandwidth may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy
provided the measured power is integrated over the full reference bandwidth (i.e., 1 MHz or 1 percent of
emission bandwidth, as specified). 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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REPORT NO: 11981177-E1V6 DATE: 3/25/2019
FCC ID: A3LSOL230-48D

SPURIOUS RADIATION PLOTS FOR OMNI ANTENNA
LTE Band 48 Antenna AB

UL Verification Services, Inc. UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement Above 1GHz High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project & 198177 Project & 198177
Date: 101972017 Date: 101972017
Test Engineer: 43575 08 Test Engineer: 43575 08
Configuration: EUT + DC pawer supply Configuration: EUT + DC pawer supply
Location: Chamber C Location: Chamber C
Mode: LTE_QPSK Band 48 Hamonics, 10MHz Bandwidth Mode: LTE_16QAM Band 43 Harmonics, 10MHz Bandwidth
5Greading | Ant.Pol. | Distance | Preamp | Filter | EIRP Delta Hotes 5Greading | An.Pol. | Distance | Preamp | Filter Hotes
m) (dB) 8) H m) (dB) 8)
30 %7 10 502 | 400 | A02 v 30 %7 10 504 | 400 | A04
30 357 1.0 £04 400 | 204 v 30 357 1.0 £04 | 400 | 204
30 M2 1.0 52400 24 v 30 M2 1.0 523 400 423
30 B 1.0 46.2 40.0 842 H 30 B 1.0 466 40.0 46
30 3.1 1.0 505 | 400 | 205 H 30 3.1 1.0 506 | 400 | 206
1) uz 10 527 | 400 | A2 ] 1) uz 10 519 | 400 | 19
30 337 10 509 | 400 | A0 v 30 337
30 3556 1.0 544 400 | 44 v 30 3556
30 %] 1.0 536 | 400 | 436 v 30 %]
30 3.1 1.0 500400 AT (] 30 3.1
30 358 10 592 | 400|192 i 30 358
3.0 M 1.0 54.2 40.0 14.2 H 3.0 M
3.0 35.7 v 35.7
30T VT 5
30 340 v 340
30 3.1 H 3.1
30 3.5 H 3.5
30 uo H uo
LTE B48 10MHz QPSK LTE B48 10MHz 16QAM
UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project & 198177
Date: 101972017
Test Engineer: 4357508
Configuration: EUT + DC pawer supply
Location: Chamber C
Mode: LTE_640AN Band 43 Harmonics, 10MHz Bandwidth
5Greading | Ant.Pol. | Distance | Preamp | Filter | EIRP | Limit | Delta Hotes
(dBm H m) (dB) 8) dBm) | (dBm) | (dBy
H
v 30 37 10 14 400 | A4
v 30 351 1.0 §04 | 400 [ 204
v 30 M2 1.0 530 400 | A3
H 30 i1 1.0 46.3 40.0 43
H 30 3.1 10 506 | 400 | 206
] 30 uz 1.0 523 | 400 | 423
v 30 1 10 ETE)
v 30 356 1.0 EI)
v 30 A 1.0 EEY]
1] 30 3.1 1.0 1.2
] 30 3556 1.0 193
H 3.0 3 1.0 139
v 3.0 35.7 1.0
v 30 355 10
v 30 349 10
H 3.0 3.1 10
H 30 3.5 10 | 59 | 400 | a9 |
] 30 uo 1.0 411
LTE B48 10MHz 64QAM
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REPORT NO: 11981177-E1V6
FCC ID: A3LSOL230-48D

DATE: 3/25/2019

LTE Band 48 Antenna CD

UL Verification Services, Inc.

Above 1GHz High Freq Y

UL Verification Services, Inc.
Above 1GHz High Freq Y

Company: Samsung Company: Samsung
Project # 1981177 Project # 1981177
Date: 1011972017 Date: 1011972017
Test Engineer: 43575 08 Test Engineer: 43575 08
Configuration: EUT + 0 power supply Configuration: EUT + 0 power supply
Location: Chamber C Location: Chamber C
Mode: LTE_QPSK Band 48 Harmonics, 10MHz Bandwidth Mode: LTE_16QAM Band 48 Harmonics, 10MHz Bandwidth
f 5G reading Ant. Pol. Distance Preamp Filter Hotes f 5G reading Ant. Pol. Distance Preamp Filter EIRP Hotes
WHz (dBm (1Y) m) (4B} 4B) WHz (dBm (1Y) m) (4B} 4B) dBm) )
Low Ch, 3555MHz. Low Ch, 3555MHz.
v 30 5.7 1.0 488 -40.0 EX] v 30 5.7 1.0 49.3 -40.0 43
v 30 B7 10 598 | 400 | 98 v 205
v 30 n2 10 500 | 400 | 100 v 100
W 30 51 10 541A00 | A W 456
H 30 31 10 w02 | 400 | 202 H 200
H 30 M2 1.0 486 40.0 46 H 48
v A0.0 v 109
v 22 v 23
v 57 v 59
[ ] [ 12
. L — . ¥ U W ——
H 0.1 H 45
v 5.2 v 5.1
v 24 v g
v 55 v &7
H 56 H 52
H 188 H 83
H 138 H 138

LTE B48 10MHz QPSK

LTE B48 10MHz 16QAM

Company:
Project &
Date:

Test Engineer:
Configuration:
Location:
Mode:

UL Verification Services, Inc.
Above 1GHz High Freq Y

Samsung
1981177

1011972017

43575 08

EUT +DC pawer supply

Chamber C

LTE_64QAM Band 48 Harmonics, 10MHz Bandwidth

5G reading

Ant. Pol.

LTE B48 10MHz 64QAM
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REPORT NO: 11981177-E1V6 DATE: 3/25/2019
FCC ID: A3LSOL230-48D

LTE Band 48 Antenna ABCD

UL Verification Services, Inc. UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement Above 1GHz High Frequency Substitution Measurement
Samsung Company: Samsung
1981177 Project #: 19eN77
10192017 Date: 10192017
43575 0 Test Engineer: 4357505
EUT + DC Power Supply Configuration: EUT + DC Power Supply
Chambes C Location: Chamber C
LTE_QPSK Band 48 Hammonics, 20MHz Bandwidth Mode: LTE_160AM Band 48 Harmonics, 20MHz Bandwidth
T SGreading | AnL. Pol. Distance Preamp Filter EIRP | Limit Delta Notes f SG reading | Ant. Pol. Distance Praamp Filter EIRP | Limit Dalta MNotes.
WHz (dBm) (HV) {m) (dB) dB) (dBm} __(dBm) | _(dB) Mz {dBm) (HV) {m) (dB) dB) (dBm) | (dBm) | (dB)
Cow Ch, 3560MHz + J560MHAZ Low Ch, 35600Hz + 3580MHz
v v
v v
v v
] H
" H
H H
v v
v v
v v
H H
H H._
H H
v v
v v
v v
H VH
L] "
H H
v _—
y v
v v
H ]
L H
158 H H
J6T0MHz + 3650MHz
2
ik V v
¥ v
v v
H H
2 H
" H
¥ v
v v
Y v
4 H
H_
-H H
LTE B48 10MHz 16QAM
UL Verification Services, Inc.
Above 1GHz High Frequency
Samsung
NB/NUTT
10192017
43575 08
Configuration: EUT +0C Powsr Supply
Location: Chamber C
LTE_64QAM Band 48 Harmonics, 20MHz Bandwidth
Distance Preamp Filter EIRP | Limit Delta Hotes.
{m) {dB) (d6) (dBm) __ (dBm) Idﬂ

igh Ch, 367
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LTE B48 10MHz 640AM

Page 217 of 222

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11981177-E1V6
FCC ID: A3LSOL230-48D

DATE: 3/25/2019

SPURIOUS RADIATION PLOTS FOR DIRECTIONAL ANTENNA

LTE Band 48 Antenna AB

UL Verification Services, Inc. UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement Above 1GHz High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 18177 Project # 18177
Date: 1012672017 Date: 1012672017
Test Engineer: 43575 08 Test Engineer: 43575 08
Configuration: EUT +DC pawer supply Configuration: EUT +DC pawer supply
Location: Chamber B Location: Chamber B
Mode: LTE_QPSK Band 48 Hamonics, 10MHz Bandwidth Mode: LTE_16QAM Band 48 Harmonics, 10MHz Bandwidth
T 5Greading | Ant. Pol. | Distance | Preamp | Filter ERP | Limit | Delta Hotes T 5Greading | Ant. Pol. | Distance | Preamp | Filter EIRF | Limit | Delta Hotes
Mz (dBm) HV) m} (dB) dB) dBm) | (dBm) | (B Mz (dBm) HV) m} (dB) dB) dBm) | (dBm) | (B
Hz Hz
i v 30 57 10 560 00 | 460 i v 30 57 10 564 00 | 464
v 30 357 1.0 £39 | 400 | A9 v 30 357 1.0 38 | 400 | A8
v 30 M2 10 556 | 400 | A5 v 30 M2 10 553 1400 | 453
H 30 B 1.0 ST 40.0 A7 H 30 B 1.0 538 40.0 138
H 30 3.1 10 £30 | 400 | 20 H 30 3.1 10 3.1 400 | 01
H 30 Uz 10 565 | 00 | A5 H 30 Uz 10 562 | 00 | 82
v 30 BT i0 554 400 | A5 v 30 BT i0 555 | 400 | A5
] 30 5.6 10 £33 | 400 | A3 ] 30 5.6 10 £32 | 400 | A2
v 30 M4 10 ST6 | 00 | ATE v 30 %] 1.0 1300 | Ara
H 30 3.1 10 552 1 A0 | 452 H 30 3.1 10 555 1400 455
1] 30 356 10 624|400 |24 1] 30 356 10 521 400 |0
H 3.0 M 1.0 58.5 40.0 8.5 H 3.0 M 1.0 58.3 40.0 8.3
v 30 37 KEY] v 30 37 535 300 | 135
VT 30 35 21 VT 30 35 520 400 |20
v 30 0 78 v 30 0 SO 00 A
E H 30 .7 410 H 30 .7 508 [ 400 |08
1108 25 H 30 355 195 H 30 355 £02 | 400 | 22
14780.00 A5 H 30 FX] 75 H 30 FX] ST6 | A0 | 76
LTE B48 10MHz QPSK LTE B48 10MHz 16QAM
UL Verification Services, Inc.
Above 1GHz High q Y J
Cnmpan,: Samsung
Project # MWNTT
Date: 102662017
Test Engineer: 43575 08
3 EUT + DC power supply
Location: Chamber B
Mode: LTE_64QAM Band 48 Harmenics, 10MHz Bandwidth
f SG reading Ant. Pol Distance Preamp Filter EIRP Limit | Delta Hotes
MHz (dBm) (m] B} dB) {dBm) dBm) | [dB)
.1 51 ] B
7 6. a0, X
¥] 551 a0, X
7 54 0, 2
7 & a0, X
.2 58 A0
Y 38 o | 1 554
v 30 356 10 &30
v 30 341 10 513
H 30 387 10 555
H 30 356 10 629
H 30 344 10 58.6
. 3. X
. 1.1 40,1
. 7. A
.1 51 A0
. 0. A0
T 7. 0,
LTE B48 10MHz 64QAM

Page 218 of 222

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11981177-E1V6
FCC ID: A3LSOL230-48D

DATE: 3/25/2019

LTE Band 48 Antenna CD

UL Verification Services, Inc. UL Verification Services, Inc.
Above 1GHz High Freq Y Above 1GHz High Freq Y

Company: Samsung Company: Samsung

Project # 18177 Project # 18177

Date: 1012672017 Date: 1012672017

Test Engineer: 4357508 Test Engineer: 43575 08

Configuration: EUT + DC power supply Configuration: EUT + DC power supply

Location: Chamber B Location: Chamber B

Mode: LTE_QPSK Band 48 Hamonics, 10MHz Bandwidth Mode: LTE_16QAM Band 43 Harmonics, 10MHz Bandwidth

5G reading | Ant. Pol. Preamp | Filter Hotes T SGreading | An.Pol. | Distance | Preamp | Fiter | EIRP | Limit | Delta Hotes
(dB) 8) Wz (dBm () m) (dB) 8) dBm) | (dBm) | (dBy
57 10 i v 30 57 10 555 00 | 455
BI 10 v 30 357 1.0 £35 | 400
M2 1.0 v 30 M2 1.0 566|400
B 1.0 H 30 B 1.0 534 40.0
3.1 1.0 H 30 3.1 1.0 £33 | 400
uz 10 ] 1) uz 10 ST | 400
337 10 v 30 337 10 55
5.6 10 ] 30 5.6 10 ETX)
%] 1.0 v 30 %] 1.0
35T LN 1 . O | O — A 30 35T 10 | %9 | 400 | 68 &
358 10 i 30 358 10
A 1.0 H 3.0 A 1.0 8.5
35.7 1.0 v 3.0 35.7 1.0 -124
355 10 v 30 355 10
30 1.0 v 30 340 1.0
3.1 10 H 30 3.1 10
3.5 1.0 H 30 3.5 1.0 211
M0 1.0 H 30 M0 1.0 59
LTE B48 10MHz QPSK LTE B48 10MHz 16QAM

Company:
Project #:
Date:

Test Engineer:
Configuration:
Location:
Mode:

UL Verification Services, Inc.

Above 1GHz High Freg y

Samsung
1984177

1012602017

43575 08

EUT + DC power supply

Chamber B

LTE_64QAM Band 48 Harmonics, 10VHz Bandwicth

SG reading | Ant Pol Distance. Filter EIRF | Limit | Della Hotes
(dBm) ] (dB) [dBm) | _{dBm] dB)
5.0
634
56

X

bl il

LTE B48 10MHz 64QAM
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REPORT NO: 11981177-E1V6
FCC ID: A3LSOL230-48D

DATE: 3/25/2019

LTE Band 48 Antenna ABCD

LTE B48 10MHz 64Q0AM

UL Verification Services, Inc. UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement Above 1GHz High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 198177 Project # 198177
Date: 10262017 Date: 10262017
Test Engineer: 43575 08 Test Engineer: 43575 08
Configuration: EUT + DC Power Supply Configuration: EUT + DC Power Supply
Location: Chamber B Location: Chamber B
Mode: LTE_QPSK Band 48 Hammonics, 20MHz Bandwidth Mode: LTE_16QAM Band 48 Harmonics, 20MHz Bandwidth
T SGreading | Ant Pol. | Distance | Preamp | Filter ERP | Limit | Delta Hotes T SGreading | Ant Pol. | Distance | Preamp | Filter ERP | Limit | Delta Hotes
Whz (dBm) {m) () dB) (dBm) | (dBm) | (dB) Whz (dBm) {m) () dB) (dBm) | (dBm) | (dB)
Low Ch, 3560MHz + 3580MHz Low Ch, 3560MHz + 3580MHz
3560 MHz i 3560 MHz i
7120, v 7 I] 7120, v 7 I]
1 v X X v X X
v 7% v 7%
] X ] X
] X ]
H 4.2 H 4.2
v 30 ».7 1.0 v 30 ».7 1.0
v 30 B.7 10 v 30 B.7 10
v 3.0 .2 1.0 v 3.0 .2 1.0
i 30 357 1.0 i 30 357 1.0
H 3.0 3.7 1.0 H 3.0 3.7 1.0
] 30 u3 10 ] 30 u3 10
v L) BT 0 v L) 0
v 30 358 10 v 30 10
Y 39, 3 A0 | 580 G 00 i 80 & Y 39, 10
H 30 3.7 10 H 30 10
H 3.0 356 10 H 3.0 10
H 30 Ha 10 H 30 10
v .7 v
v ] v
v X] v
H ] H
H 6 H
T H M1 T H
1, 3670MHz + 3690MHz. 1, 3670MHz + 3690MHz.
3670 MHz o 3670 MHz
A0.5
¥)
. KT Y]
. K]
. 7
. ETX]
v 30 35.7 10 553 40.0 153 202 v 30 35.7 10 549 40.0
v 3 35.5 1.0 0.7 A0 2.7 8 v 3 35.5 1.0 $1.3 40.4
v 3 .0 10 578 0.4 78 .1 v 3 .0 10 SI.T 0.4
H 3 5.1 10 554 A0 454 2] H 3 5.1 10 S48 | A0
] 3 155 10 550 | A0 190 = ] 3 155 10 SBT | A0
H 1 U0 10 STA_| A0 A ] H A U0 10 £ A0,
LTE B48 10MHz QPSK LTE B48 10MHz 16QAM
UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project # 1981177
Date: 10262017
Test Engineer: 43575 08
Configuration: EUT + DC Power Supply
Location: Chamber B
Mode: LTE_64QAM Band 48 Harmonics, 20MHz Bandwidth
T SGreading | Ant Pol. | Distance | Preamp | Filter ERP | Limit | Delta Hotes
Whz (dBm) {m) () dB) (dBm) | (dBm) | (dB)
Low Ch, 3560MHz + 3580MHz
3560 MHz
1.7 v .1 .0
. v X .
v 7%
] X
] X
H 4.2
v 10 5.7 10
v 30 B.7 10
v 3.0 .2 1.0
i 30 357 1.0
H 3.0 3.7 1.0
] 30 u3 10
v L) BT 0
v 30 358 10
Y 39, 3 10
H 30 3.7 10
H 3.0 356 10
H 30 Ha 10
v .7
v ]
v X]
H ]
H .6
T H M1
1, 3670MHz + 3690MHz.
3670 MHz
208 v 30 35.7 10 556 40.0 156
0 73 v 3 355 1.0 B18 | 404 28
14760. 4.7 v 3 .0 10 SI.T 0.4 Ar
T 4 H 3 5.1 10 S50 A0 451
4.7 ] 3 155 10 552 | A0 192
L6 H A U0 10 ST6 | A0 &
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