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Plot 7-321. Lower Extended Band Edge Plot (Band 25/2- 10.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA
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Plot 7-323. Upper Extended Band Edge Plot (Band 2 - 10.0MHz QPSK - Full RB Configuration)

MEASUREMENT REPORT

FCC ID: ABLSMG977T (CERTIFICATION)

Approved by:
Quality Manager

Test Report S/N: Test Dates:
1M1903060032-03.A3L 01/22 - 05/08/2019

EUT Type:
Portable Handset

Page 188 of 348

© 2019 PCTEST Engineering Laboratory, Inc.

V 9.0 02/01/2019

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional

rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




o[- e

Trace/Detector

' Keysight Spectrum Analyzer - Swept SA
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Plot 7-325. Upper Extended Band Edge Plot (Band 25 - 10.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA
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Plot 7-327. Lower Extended Band Edge Plot (Band 25/2- 15.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA
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Plot 7-329. Upper Extended Band Edge Plot (Band 2 - 15.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA
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Plot 7-331. Upper Extended Band Edge Plot (Band 25 - 15.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA
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Plot 7-333. Lower Extended Band Edge Plot (Band 25/2- 20.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA
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Plot 7-335. Upper Extended Band Edge Plot (Band 2 - 20.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Swept SA
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Plot 7-337. Upper Extended Band Edge Plot (Band 25 - 20.0MHz QPSK - Full RB Configuration)
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Band 7

' Keysight Spectrum Analyzer - Spurious Emissions
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Plot 7-338. Lower ACP Plot (Band 7 - 5.0MHz QPSK - Full RB Configuration)
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Plot 7-339. Upper ACP Plot (Band 7 - 5.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Spurious Emissions
CORREC [ SENSE:INT] [ ALIGN AUTO  [09:54:46 PMFeb 19, 2019
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Plot 7-340. Lower ACP Plot (Band 7 - 10.0MHz QPSK - Full RB Configuration)
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Plot 7-341. Upper ACP Plot (Band 7 - 10.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Spurious Emissions
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Plot 7-342. Lower ACP Plot (Band 7 - 15.0MHz QPSK - Full RB Configuration)
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Plot 7-343. Upper ACP Plot (Band 7 - 15.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Spurious Emissions
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Plot 7-344. Lower ACP Plot (Band 7 - 20.0MHz QPSK - Full RB Configuration)
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Plot 7-345. Upper ACP Plot (Band 7 - 20.0MHz QPSK - Full RB Configuration)

FCC ID: ABLSMG977T

MEASUREMENT REPORT
(CERTIFICATION)

Approved by:
Quality Manager

Test Report S/N: Test Dates: EUT Type:
1M1903060032-03.A3L 01/22 - 05/08/2019 Portable Handset

Page 199 of 348

© 2019 PCTEST Engineering Laboratory, Inc.

V 9.0 02/01/2019

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional

rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




Band 41 (PC3)

' Keysight Spectrum Analyzer - Spurious Emissions

[ sEnsE:INT] [ ALIGN AUTO  [08:57:40 PMFeb 18,2019
Center Freq: 2.498500000 GHz Radio Std: None Frequency
] Trig: Free Run
IFGain:Low #Atten: 26 dB Radio Device: BTS

-‘ lll
et TR

pur | Range | StartFreq | StopFreq | RBW | Frequency
4750 25 400 00 AG

305 Gz 96067 Oz

Plot 7-346. Lower ACP Plot (Band 41 PC3 - 5.0MHz QPSK - Full RB Configuration)

. Keysight Spectrum Analyzer - Spurious Emissions
CORREC [ SENSE:INT] | ALIGN AUTO  [08:58:04 PMFeb 18, 2019

Center Freq: 2.687500000 GHz Radio Std: None Frequency
Gate: LO ] Trig: Free Run
IFGain:Low #Atten: 26 dB

Radio Device: BTS

CenterFreq
2687500000 GHz

CF Step
5.000000 MHz
Auto Man

L — 0 Freq Offset
_ - 0Hz

-37.87 dBm

MSG STATUS

Plot 7-347. Upper ACP Plot (Band 41 PC3 - 5.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Spurious Emissions

[ SENSE:INT] [ ALIGN AUTO  [09:03:26 PMFeb 18, 2019
Center Freq: 2.501000000 GHz Radio Std: None Frequency

[ Trig: Free Run
IFGain:Low #Atten: 26 dB Radio Device: BTS

CF Step
5.000000 MHz

[ sensE:INT] [ ALIGN AUTO  [09:03:46 PMFeb 19, 2019
Center Freq: 2.685000000 GHz Radio Std: None Frequency
) Trig: Free Run
IFGain:Low #Atten: 26 dB Radio Device: BTS

Center Freq
2.685000000 GHz

AT
1
II\HIIIHHIHIIIIIIIIIIIIII|IIIIIIIIIIIIIIIII|||||

CF Step
5.000000 MHz

Spur | Range | StartFreq | Stop Freq | RBW | Frequency

Plot 7-349. Upper ACP Plot (Band 41 PC3 - 10.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Spurious Emissions

[ SENSE:INT|

| ALIGN AUTO [09:05:49 PMFeb 19, 2019

Center Freq: 2.503500000 GHz
.1 Trig: Free Run

IFGain:Low  #Atten: 26 dB

Frequency

|RBW | Frequency

1.000 MHz

Center Freq
2503500000 GHz

CF Step
5.000000 MHz
Auto Man

Freq Offset
0Hz

[ SENSE:INT]

| ALIGN AUTO [09:06:13 PMFeb 19, 2019

Center Freq: 2.682500000 GHz
) Trig: Free Run

IFGain:Low _ #Atten: 26 dB

AT T

| RBW

i i
CH A

Frequency

2.682500000 GHz

CF Step
6.000000 MHz

Plot 7-351. Upper ACP Plot (Band 41 PC3 - 15.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Spurious Emissions

[ SENSE:INT] [ ALIGN AUTO  [09:10:09 PMFeb 18, 2019
Center Freq: 2.506000000 GHz Radio Std: None Frequency
] Trig: Free Run
IFGain:Low #Atten: 26 dB Radio Device: BTS

Center Freq
2506000000 GHz

CF Step
5.000000 MHz

|RBW | Frequency i

1.000 MHz

[ SENSE:INT] [ ALIGN AUTO  [09:12:05 PMFeb 19, 2019
Center Freq: 2.680000000 GHz Radio Std: None Frequency
) Trig: Free Run
IFGain:Low #Atten: 26 dB Radic Device: BTS

Center Freq
2.680000000 GHz

CF Step
5.000000 MHz
Auto Man

Freq Offset
0Hz

Freq |RBW | Frequency
0 GHz < %

MSG STATUS

Plot 7-353. Upper ACP Plot (Band 41 PC3 - 20.0MHz QPSK - Full RB Configuration)
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Band 38

am Keysight Spectrum Analyzer - Swept SA

RL 500 DC CORREC SENSE:INT] ALIGN AUTO | 09:28:24 PMFeb 18, 2019
Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low #Atten: 26 dB

Mkr1 2.443 2 GHz
1o gB!div Ref 25.00 dBm -43.321 dBm

2.496000000 GHz

StartFreq
2.396000000 GHz

Stop Freq

2.696000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0Hz
|EE——||
Scale Type

Center 2.4960 GHz Span 200.0 MHz |5 Lin

#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.000 ms (1001 pts)
= |

Plot 7-354. Lower ACP Plot (Band 38 - 5.0MHz QPSK - Full RB Configuration)

e Keysight Spectrum Analyzer - Swept SA =0 =
RL RF |50 DC CORREC | JINT] ALIGN AUTO
Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low #Atten: 26 dB

Mkr1 2.710 2 GHz
1o gsmw Ref 25.00 dBm -44.303 dBm

CenterFreq
2,690000000 GHz

- StartFreq
2.590000000 GHz

Stop Freq
2.790000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0Hz
|||
Scale Type

Center 2.6900 GHz Span 200.0 MHz |5 Lin

#Res BW 1.0 MHz #V/BW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-355. Upper ACP Plot (Band 38 - 5.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA

RL

10 dBldiv
Log

RF | 50Q DC

Ref 25.00 dBm

Center 2.4960 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG

CORREC SENSE:INT| ALIGN AUTO

[09:29:50 PMFeb 19, 2019

Avg Type: RMS
Trig: Free Run Avg|Held: 100/100

#Atten: 26 dB

PNO: Fast -+~
IFGain:Low

Mkr1 2.493 0 GHz
-45.709 dBm

Sweep 1.

4

Span 200.0 MHz

Center Freq
2.496000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.596000000 GHz

CF Step
20.000000 MHz
Auto Man

|
Freq Offset

0Hz
| |
Scale Type

Log Lin

000 ms (1001 pts) |

Plot 7-356. Lower ACP Plot (Band 38 - 10.0MHz QPSK - Full RB Configuration)

=

' Keysight Spectrum Analyzer - Swept SA

RL

RF 10 DC

Center 2.6900 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG

CORREC

SENSE:INT| ALIGN AUTO

Avg Type: RMS
Trig: Free Run Avg|Held: 100/100

#Atten: 26 dB

PNO: Fast -+~
IFGain:Low

Mkr1 2.728 4 GHz

Sweep 1.

-43.923 dBm

Span 200.0 MHz

Center Freq
2.690000000 GHz

StartFreq
2590000000 GHz

Stop Freq
2.790000000 GHz

CF Step
20.000000 MHz

Auto Man

Freq Offset
0Hz

||
Scale Type

Lin

Log

000 ms (1001 pts) |

Plot 7-357. Upper ACP Plot (Band 38 - 10.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA
RL RF |s0a ocC

CORREC | :INT] ALIGN AUTO [09:30:33 PMFeb 19, 2019
Avg Type: RMS 4
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low #Atten: 26 dB

Mkr1 2.493 0 GHz
-44.822 dBm

Center Freq
2.496000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.596000000 GHz

CF Step
20.000000 MHz
Auto Man

|
Freq Offset

0Hz
| |
Scale Type

Center 2.4960 GHz Span 200.0 MHz |5

#Res BW 1.0 MHz #V/BW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-358. Lower ACP Plot (Band 38 - 15.0MHz QPSK - Full RB Configuration)

' Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0q DC CORREC | SENSE:INT| ALIGN AUTO
Avg Type: RMS
PNO: Fast =—»— Trig: Free Run Avg|Held: 100/100
IFGain:Low #Atten: 26 dB

Mkr1 2.697 6 GHz
10 dBidiv Ref 25.00 dBm -43.419 dBm

g
Center Fre
e | :

2.690000000 GHz

StartFreq
2590000000 GHz

Stop Freq
2.790000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0Hz
| |
Scale Type

Center 2.6900 GHz Span 200.0 MHz |55 Lin

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-359. Upper ACP Plot (Band 38 - 15.0MHz QPSK - Full RB Configuration)
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. Keysight Spectrum Analyzer - Swept SA
RL RF |s0a ocC

CORREC | :INT] ALIGN AUTO [09:31:17 PMFeb 19, 2019
Avg Type: RMS 4
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low #Atten: 26 dB

Mkr1 2.466 2 GHz
1o gsmw Ref 25.00 dBm -44.617 dBm

2.496000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.596000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0Hz
| |
Scale Type

Center 2.4960 GHz Span 200.0 MHz |5

#Res BW 1.0 MHz #V/BW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-360. Lower ACP Plot (Band 38 - 20.0MHz QPSK - Full RB Configuration)

' Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0q DC CORREC | SENSE:INT| ALIGN AUTO
Avg Type: RMS
PNO: Fast =—»— Trig: Free Run Avg|Held: 100/100
IFGain:Low #Atten: 26 dB

Mkr1 2.747 0 GHz
-44.058 dBm

Center Freq
2.690000000 GHz

StartFreq
2590000000 GHz

Stop Freq
2.790000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0Hz
| |
Scale Type

Center 2.6900 GHz Span 200.0 MHz |55 Lin

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-361. Upper ACP Plot (Band 38 - 20.0MHz QPSK - Full RB Configuration)
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Band 41 PC2

s Keysight Spectrum Analyzer - Spurious Emissions

CORREC [ SENSE:INT] | [02:00:02 AM Apr27, 2019
Center Freq: 2.498500000 GHz Radio Std: None Frequency
Gate: LO wp Trig: RF Burst

IFGain:Low #Atten: 32 dB

Radio Device: BTS

Ref 40.00 dBm

Center Freq
2.498500000 GHz

Stop 2.517 GHz CF Step

Spur | Range | StartFreq | StopFreq | RBW | Amplitude

dBm -_
-24.10 dBm 11des

MSG

STATUS

Plot 7-362. Lower ACP Plot (Band 41 PC2 - 5.0MHz QPSK - Full RB Configuration)

' Keysight Spectrum Analyzer - Spurious Emissions

CORREC [ SENSE:INT] | |01:55:13 AM Apr27, 2019

Center Freq: 2.687500000 GHz Radic Std: None Frequency

Gate: LO —— Trig: Free Run
IFGain:Low #Atten: 32 dB

Radio Device: BTS

Ref 40.00 dBm

Center Freq
2.687500000 GHz

Start 2.663 GHz

S ur |Ran e | Start Freq |Sto Freq |RBW

STATUS

Plot 7-363. Upper ACP Plot (Band 41 PC2 - 5.0MHz QPSK - Full RB Configuration)

ECC ID: A3LSMGO77T MEASUREMENT REPORT

Approved by:
(CERTIFICATION)

Quality Manager
Test Report S/N: Test Dates: EUT Type:
Page 208 of 348
1M1903060032-03.A3L 01/22 - 05/08/2019 Portable Handset
© 2019 PCTEST Engineering Laboratory, Inc.

V 9.0 02/01/2019
All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and

microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




. Keysight Spectrum Analyzer - Spurious Emissions

[ SENSE:INT] | |01:47:24 AM Apr27, 2019
Center Freq: 2.501000000 GHz Radio Std: None
Gate: LO —»— Trig: FreeRun
IFGain:Low #Atten: 26 dB Radio Device: BTS

Frequency

Ref 40.00 dBm

Center Freq
2.501000000 GHz

Start 2.473 GHz Stop 2.317 GHz

CF Step
5.000000 MHz
Man

G 0 (
24950 G 0G Hz [2. 000G 162748

MSG STATUS

Plot 7-364. Lower ACP Plot (Band 41 PC2 - 10.0MHz QPSK - Full RB Configuration)

. Keysight Spectrum Analyzer - Spurious Emissions
CORREC [ SENSE:INT] | [01:48:04 AM Apr27, 2019
Center Freq: 2.685000000 GHz Radio Std: None Frequency
Gate: LO ( Trig: Free Run
IFGain:Low #Atten: 26 dB Radio Device: BTS

Ref 40.00 dBm

Center Freq
2.685000000 GHz

Start 2.665 GHz

Spur | Range | StartFreq | StopFreq | RBW | Frequency

000 Mz 2 GHz| 2041 dBm | | 104148 Freq Offset
650000 Gtiz| 28.46dBm | | 154608 | Otz
27010 GHz_|2.7150GHz_[1.000 iz 2. Gz | 3601 dbm | [-11.01.dB

MSG STATUS

Plot 7-365. Upper ACP Plot (Band 41 PC2 - 10.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Spurious Emissions

Gate: LO

IFGain:Low

[ SENSE:INT] |

[01:49:52 AM Apr27, 2019

Center Freq: 2.503500000 GHz
—— Trig: Free Run
#Atten: 26 dB

Radio Std: None

Radio Device: BTS

Ref 40.00 dBm

Start 2.473 GHz

Spur | Range | Start Freq

4750 GHz

| Stop Freq

| Amplitude

Stop 2.317 GHz

| A Limit

[-3201dBm | [-7015dB

STATUS

Frequency

Center Freq
2.503500000 GHz

CF Step
5.000000 MHz
Man

Plot 7-366. Lower ACP Plot (Band 41 PC2 - 15.0MHz QPSK - Full RB Configuration)

. Keysight Spectrum Analyzer - Spurious Emissions

RL

RF 500 AC

Gate: LO

Ref 40.00 dBm

IFGain:Low

Start 2.665 GHz

[ SENSE:INT] |

[01:51:23 AM Apr27, 2019

Center Freq: 2.682500000 GHz
wp Trig: RF Burst
#Atten: 26 dB

Radio Std: None

Radio Device: BTS

Frequency

Center Freq

2682500000 GHz

Stop 2.715 GHz

| Amplitude
7671¢Bm | [17.3308 |

Auto

| A Limit

dB
32 dB

MSG

STATUS

Freq Offset

0Hz

Plot 7-367. Upper ACP Plot (Band 41 PC2 - 15.0MHz QPSK - Full RB Configuration)
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' Keysight Spectrum Analyzer - Spurious Emissions

Gate: LO

IFGain:Low

[ SENSE:INT] | |01:04:17 AM Apr27, 2019

Center Freq: 2.506000000 GHz
—— T1rig: RF Burst
#Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref 26.00 dBm

Start 2.473 GHz

Spur | Range | Start Freq
4750 GHz

317 GHz

| Stop Freq

STATUS

Frequency

Center Freq
2.506000000 GHz

CF Step
5.000000 MHz
Man

Plot 7-368. Lower ACP Plot (Band 41 PC2 - 20.0MHz QPSK - Full RB Configuration)

. Keysight Spectrum Analyzer - Spurious Emissions

RL RF 500 AC CORREC

Gate: LO

IFGain:Low

Ref 45.00 dBm

Start 2.665 GHz

6950 GHz
1

[ SENSE:INT] |
Center Freq: 2.680000000 GHz
wp Trig: RF Burst
#Atten: 26 dB

[01:06:34 AM Apr27, 2019
Radio Std: None

Radio Device: BTS

Stop 2.715 GHz

|RBW | Frequency

90.0 kHz |2

| Amplitude
8611dBm | [1630dB |
-2784dBm | [1784dB |
-2574dBm | [1574dB |
-2784dBm | [1484dB |
-3591dBm | [1091dB |

| A Limit

MSG

STATUS

Frequency

Center Freq

2.680000000 GHz

Auto

Freq Offset
0Hz

Plot 7-369. Upper ACP Plot (Band 41 PC2 - 20.0MHz QPSK - Full RB Configuration)
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7.5 Peak-Average Ratio

Test Overview

A peak to average ratio measurement is performed at the conducted port of the EUT. The spectrum analyzers
Complementary Cumulative Distribution Function (CCDF) measurement profile is used to determine the largest
deviation between the average and the peak power of the EUT in a given bandwidth. The CCDF curve shows how
much time the peak waveform spends at or above a given average power level. The percent of time the signal

spends at or above the level defines the probability for that particular power level.

Test Procedure Used

KDB 971168 D01 v03r01 — Section 5.7.1

Test Settings

a r 0w e

The signal analyzer's CCDF measurement profile is enabled
Frequency = carrier center frequency
Measurement BW = OBW or specified reference bandwidth

The signal analyzer was set to collect one million samples to generate the CCDF curve

duty cycle), the measurement interval was set to 1ms.

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Test Notes

None.

Figure 7-4. Test Instrument & Measurement Setup

The measurement interval was set depending on the type of signal analyzed. For continuous signals (>98%
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Band 66/4

Plot 7-370. PAR Plot (Band 66/4 - 1.4AMHz QPSK - Full RB Configuration)

Plot 7-371. PAR Plot (Band 66/4 - 1.4MHz 16-QAM - Full RB Configuration)
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Plot 7-372. PAR Plot (Band 66/4 - 1.4MHz 64-QAM - Full RB Configuration)

Plot 7-373. PAR Plot (Band 66/4 - 1.4AMHz 256-QAM - Full RB Configuration)
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Plot 7-374. PAR Plot (Band 66/4 - 3.0MHz QPSK - Full RB Configuration)

Plot 7-375. PAR Plot (Band 66/4 - 3.0MHz 16-QAM - Full RB Configuration)

ECC ID: A3LSMGO77T MEASUREMENT REPORT

Approved by:
(CERTIFICATION)

Quality Manager
Test Report S/N: Test Dates: EUT Type:
Page 215 of 348
1M1903060032-03.A3L 01/22 - 05/08/2019 Portable Handset
© 2019 PCTEST Engineering Laboratory, Inc.

V 9.0 02/01/2019
All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and

microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




Plot 7-376. PAR Plot (Band 66/4 - 3.0MHz 64-QAM - Full RB Configuration)

Plot 7-377. PAR Plot (Band 66/4 - 3.0MHz 256-QAM - Full RB Configuration)
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Plot 7-378. PAR Plot (Band 66/4 - 5.0MHz QPSK - Full RB Configuration)

Plot 7-379. PAR Plot (Band 66/4 - 5.0MHz 16-QAM - Full RB Configuration)
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Plot 7-380. PAR Plot (Band 66/4 - 5.0MHz 64-QAM - Full RB Configuration)

Plot 7-381. PAR Plot (Band 66/4 - 5.0MHz 256-QAM - Full RB Configuration)
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Plot 7-382. PAR Plot (Band 66/4 - 10.0MHz QPSK - Full RB Configuration)

Plot 7-383. PAR Plot (Band 66/4 - 10.0MHz 16-QAM - Full RB Configuration)

FCC ID: ABLSMG977T

MEASUREMENT REPORT
(CERTIFICATION)

Approved by:

Quality Manager
Test Report S/N: Test Dates: EUT Type:
Page 219 of 348
1M1903060032-03.A3L 01/22 - 05/08/2019 Portable Handset
© 2019 PCTEST Engineering Laboratory, Inc.

V 9.0 02/01/2019

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and

microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




Plot 7-384. PAR Plot (Band 66/4 - 10.0MHz 64-QAM - Full RB Configuration)

Plot 7-385. PAR Plot (Band 66/4 - 10.0MHz 256-QAM - Full RB Configuration)
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Plot 7-386. PAR Plot (Band 66/4 - 15.0MHz QPSK - Full RB Configuration)

Plot 7-387. PAR Plot (Band 66/4 - 15.0MHz 16-QAM - Full RB Configuration)
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Plot 7-388. PAR Plot (Band 66/4 - 15.0MHz 64-QAM - Full RB Configuration)

Plot 7-389. PAR Plot (Band 66/4 - 15.0MHz 256-QAM - Full RB Configuration)
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Plot 7-390. PAR Plot (Band 66/4 - 20.0MHz QPSK - Full RB Configuration)

Plot 7-391. PAR Plot (Band 66/4 - 20.0MHz 16-QAM - Full RB Configuration)
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Plot 7-392. PAR Plot (Band 66/4 - 20.0MHz 64-QAM - Full RB Configuration)

Plot 7-393. PAR Plot (Band 66/4 - 20.0MHz 256-QAM - Full RB Configuration)
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Band 25/2

Plot 7-394. PAR Plot (Band 25/2 - 1.4MHz QPSK - Full RB Configuration)

Plot 7-395. PAR Plot (Band 25/2 - 1.4MHz 16-QAM - Full RB Configuration)
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Plot 7-396. PAR Plot (Band 25/2 - 1.4MHz 64-QAM - Full RB Configuration)

Plot 7-397. PAR Plot (Band 25/2 - 1.4MHz 256-QAM - Full RB Configuration)
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Plot 7-398. PAR Plot (Band 25/2 - 3.0MHz QPSK - Full RB Configuration)

Plot 7-399. PAR Plot (Band 25/2 - 3.0MHz 16-QAM - Full RB Configuration)
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Plot 7-400. PAR Plot (Band 25/2 - 3.0MHz 64-QAM - Full RB Configuration)

Plot 7-401. PAR Plot (Band 25/2 - 3.0MHz 256-QAM - Full RB Configuration)
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Plot 7-402. PAR Plot (Band 25/2 - 5.0MHz QPSK - Full RB Configuration)

Plot 7-403. PAR Plot (Band 25/2 - 5.0MHz 16-QAM - Full RB Configuration)
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Plot 7-404. PAR Plot (Band 25/2 - 5.0MHz 64-QAM - Full RB Configuration)

Plot 7-405. PAR Plot (Band 25/2 - 5.0MHz 256-QAM - Full RB Configuration)
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Plot 7-406. PAR Plot (Band 25/2 - 10.0MHz QPSK - Full RB Configuration)

Plot 7-407. PAR Plot (Band 25/2 - 10.0MHz 16-QAM - Full RB Configuration)
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Plot 7-408. PAR Plot (Band 25/2 - 10.0MHz 64-QAM - Full RB Configuration)

Plot 7-409. PAR Plot (Band 25/2 - 10.0MHz 256-QAM - Full RB Configuration)
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Plot 7-410. PAR Plot (Band 25/2 - 15.0MHz QPSK - Full RB Configuration)

Plot 7-411. PAR Plot (Band 25/2 - 15.0MHz 16-QAM - Full RB Configuration)
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Plot 7-412. PAR Plot (Band 25/2 - 15.0MHz 64-QAM - Full RB Configuration)

Plot 7-413. PAR Plot (Band 25/2 - 15.0MHz 256-QAM - Full RB Configuration)
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Plot 7-414. PAR Plot (Band 25/2 - 20.0MHz QPSK - Full RB Configuration)

Plot 7-415. PAR Plot (Band 25/2 - 20.0MHz 16-QAM - Full RB Configuration)
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Plot 7-416. PAR Plot (Band 25/2 - 20.0MHz 64-QAM - Full RB Configuration)

Plot 7-417. PAR Plot (Band 25/2 - 20.0MHz 256-QAM - Full RB Configuration)
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7.6 Additional Maximum Power Reduction (A-MPR)
§2.1046

Test Overview

A-MPR is implemented in this device when operating at Power Class 2 in LTE Band 41 per the A-MPR specification
in 3GPP TS 36.101. The conducted powers are shown herein to cover the different A-MPR levels specified in the
standard. Measurement equipment was set up with triggering/gating on the spectrum analyzer such that powers
were measured only during the on-time of the signal.

Test Procedure Used

KDB 971168 D01 v03r01 — Section 5.2.2

Test Settings

Span =2 x OBW to 3 x OBW

RBW = 1% to 5% of the OBW

Number of measurement points in sweep > 2 x span / RBW

Sweep = auto-couple (less than transmission burst duration)

Detector = RMS (power)

Trigger was set to enable power measurements only on full power bursts

Trace was allowed to stabilize

© N o ok~ w P

Spectrum analyzer’s “Channel Power” function was used to compute the power by integrating the spectrum

across the OBW of the signal

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Figure 7-5. Test Instrument & Measurement Setup
Test Notes

None.
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Channel Channel Lenes!
Test NS MCC MNG BW Channel Frequency | Modulation R_B RB MPR | A-MPR | Measured Typical
Case Number Size | Offset [dB] [dB] [Power [dBm] Power
[MHz] [MHz]
[dBm]
QPSK 1 0 0 23.83 23.3
16-QAM 1 0 <1 23.06 22.3
1 7 2498. <
5 39675 98.5 64-QAM 1 0 <2 8 21.98 21.3
256-QAM 1 0 <4 19.35 19.3
QPSK 1 9 0 26.98 26.3
16-QAM 1 9 <1 26.16 25.3
2 5 39675 24985 64-QAM 1 9 <2 0 24.96 24.3
256-QAM 1 9 <4 22.31 22.3
QPSK 1 0 0 26.86 21.3
16-QAM 1 0 <1 < 26.13 20.3
s 10 39700 2501 64-QAM 1 0 <2 <5 25.03 19.3
256-QAM 1 0 <4 21.77 17.3
QPSK 20 0 0 24.03 23.3
16-QAM 20 0 1 < 23.01 22.3
4 10 89700 2501 64-QAM 20 0 <2 =2 22.09 21.3
256-QAM 20 0 <4 19.82 19.3
QPSK 50 0 0 22.95 22.3
16-QAM 50 0 <1 22.09 21.3
5 10| 39700 2501 64-QAM |50 0 <2 <3 21.99 20.3
256-QAM 50 0 <4 18.86 18.3
QPSK 25 20 0 24.93 24.3
16-QAM 25 20 1 < 23.94 23.3
6 10 39700 2501 64-QAM 25 20 <2 <1 23.09 22.3
256-QAM 25 20 <4 20.76 20.3
QPSK 1 36 0 26.77 26.3
16-QAM 1 36 <1 25.97 25.3
7 10 39700 2501 0
64-QAM 1 36 <2 24.95 24.3
256-QAM 1 36 <4 22.39 22.3
QPSK 1 0 0 26.85 21.3
16-QAM 1 0 <1 < 26.13 20.3
8 15 39725 2503.5 64-0AM 1 o = <5 5499 153
256-QAM 1 0 <4 21.59 17.3
QPSK 20 0 0 24.11 23.3
16-QAM 20 0 <1 23.09 22.3
9 01 312 530 15 39725 2503.5 <2
64-QAM 20 0 <2 22.23 21.3
256-QAM 20 0 <4 19.76 19.3
QPSK 75 0 0 22.09 21.3
16-QAM 75 0 <1 < 21.12 20.3
10 15 89725 25035 64-QAM 75 0 <2 s4 20.14 19.3
256-QAM 75 0 <4 17.67 17.3
QPSK 50 15 0 23.12 22.3
16-QAM 50 15 <1 < 22.18 21.3
<3
1 15 89725 25085 64-QAM 50 15 <2 21.18 20.3
256-QAM 50 15 <4 18.98 18.3
QPSK 1 60 0 26.90 26.3
16-QAM 1 60 1 26.18 25.3
12 1 72! 2503.
5 89725 5035 64-QAM 1 60 <2 0 25.05 24.3
256-QAM 1 60 <4 22.35 22.3
QPSK 1 0 0 26.92 21.3
16-QAM 1 0 <1 < 26.11 20.3
13 20 39750 2506 64-QAM 1 0 <2 <5 25.00 19.3
256-QAM 1 0 <4 21.77 17.3
QPSK 20 0 0 24.19 23.3
16-QAM 20 0 <1 23.21 22.3
14 20 39750 2506 <2
64-QAM 20 0 <2 22.20 21.3
256-QAM 20 0 <4 19.67 19.3
QPSK 100 0 0 22.17 21.3
16-QAM 100 0 <1 < 21.08 20.3
5 20 39750 2506 64-QAM 100 0 < <4 20.16 19.3
256-QAM 75 21 17.87 17.3
QPSK 75 24 0 23.04 22.3
16-QAM 75 24 <1 < 22.08 21.3
<3
16 20 39750 2506 64-QAM 75 24 <2 21.07 20.3
256-QAM 75 24 <4 18.85 18.3
QPSK 1 77 0 26.95 26.3
16-QAM 1 77 <1 26.17 25.3
e 20 39750 2506 64-QAM 1 77 < 0 24.94 24.3
256-QAM 1 77 <4 22.31 22.3
QPSK 0 26.51 26.3
16-QAM <1 25.77 25.3
19 01 001 01 5 39675 2498.5 64-0AM 1 0 = 0 5062 203
256-QAM <4 23.01 22.3
Table 7-3. A-MPR Conducted Power Measurements
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7.7 Uplink Carrier Aggregation
§22.917(a) §27.53(h)

Test Overview

The EUT is set up to transmit two contiguous LTE channels. The power level of both carriers and the various
conducted spurious and harmonic frequencies is measured by means of a calibrated spectrum analyzer. The
spectrum is scanned from the lowest frequency generated in the equipment up to a frequency including its 10™
harmonic. All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of
the EUT while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate
frequencies. All data rates were investigated to determine the worst case configuration. All modes of operation were
investigated and the worst case configuration results are reported in this section.

For Band 38/41, the minimum permissible attenuation level of any spurious emission is 55 + 10log1o(Pwatts]).

Test Procedure Used

KDB 971168 D01 v03r01 — Section 6.0

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to at least 10 * the fundamental frequency
(separated into at least two plots per channel)

2. Detector = RMS
3. Trace mode = trace average for continuous emissions, max hold for pulse emissions
4. Sweep time = auto couple
5. The trace was allowed to stabilize
6. Please see test notes below for RBW and VBW settings
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Figure 7-6. Test Instrument & Measurement Setup
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Test Notes
1. Uplink carrier aggregation is only supported in this EUT for LTE Band 5 and Band 66.

2. Conducted power and spurious emissions measurements were evaluated for the two contiguous channels
using various combinations of RB size, RB offset, modulation, and channel bandwidth. Channel bandwidth
data is shown in the tables below based only on the channel bandwidths that were supported in this device.
The worst case (highest) powers were found while operating with QPSK modulation, as shown in Table 7-
3,7-4,7-5. 7-6, 7-7 and 7-8 below, with both carriers set to transmit using 1RB.

3. Compliance with the applicable limits is based on the use of measurement instrumentation employing a
resolution bandwidth of 100 kHz or greater for frequencies less than 1 GHz and 1 MHz or greater for
frequencies greater than 1 GHz. However, in the 1 MHz bands immediately outside and adjacent to the
frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental
emission of the transmitter may be employed.
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Uplink CA Configuration 41C PC3

PCC SCC Power
PccC PCC (UL Sscc SCC (UL, ULCA
Power State " PCC (UL) (uo .| pccuLs| pccuL ; scc (UL) (ut) . |PccuLs | pccuL

PCC Band | Bandwidth Channel Frequency | Modulation o RB Offset SCC Band | Bandwidth Channel Frequency | Modulation o RB Offset Tx.Power

[MHz] [MHz] [MHz] [MHz] (dBm)

Max LTE B41 20 39750 2506 QPSK 1 99 LTE B41 20 39948 2525.8 QPSK 1 0 24.52

Max LTE B41 20 40620 2593 QPSK 1 99 LTE B41 20 40818 2612.8 QPSK 1 0 24.64

Max LTE B41 20 41490 2680 QPSK 1 0 LTE B41 20 41292 2660.2 QPSK 1 99 24.60

Table 7-4. Conducted Powers (41C PC3 — 20MHz + 20MHz - RB Size 1 - Offset 0/99)

PCC SCC Power
P! P L] L, LCA
Power State cc. PCC (UL) ey . |PccuLs | pccuL scc. Scc (UL) SEs( . |PccuLs | pccuL AL

PCCBand | Bandwidth Channel Frequency | Modulation RB RB Offset SCC Band | Bandwidth Channel Frequency | Modulation RB RB Offset Tx.Power

[MHz] [MHz] [MHz] [MHz] (dBm)

Max LTE B41 20 40620 2593 QPSK 100 0 LTE B41 20 40818 2612.8 QPSK 100 0 22.31

Max LTE B41 20 40620 2593 16-QAM 100 0 LTE B41 20 40818 2612.8 16-QAM 100 0 21.35

Max LTE B41 20 40620 2593 64-QAM 100 0 LTE B41 20 40818 2612.8 64-QAM 100 0 21.38

Max LTE B41 20 40620 2593 256-QAM 100 0 LTE B41 20 40818 2612.8 256-QAM 100 0 19.38

Table 7-5. Conducted Powers (41C PC3 20MHz + 20MHz Bandwdith - Additional Modulations)

[E=R =R

CORREC [ SENSE:INT] I BIE
#Avg Type: RM$S y Frequency

PNO: Fast ~—»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

s Keysight Spectrum Analyzer - Swept SA

Mkr1 2.482 0 GHz Auto Tune
Ref 20.00 dBm 42,896 dBm I

Center Freq
1.263000000 GHz

StartFreq
30.000000 MHz

Stop Freq
2.496000000 GHz
[

CF Step
246.600000 MHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Start 0.030 GHz Stop 2.496 GHz | Lin

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 3.288 ms (4933 pts) |
E STATUS

Plot 7-418. Conducted Spurious Plot (Band 41C — 20.0MHz QPSK — PCC 1/99 SCC 1/0 — Mid Channel)
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o[- e

' Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] | |12:17:08 AM Apr25, 2019
#Avg Type: RMS Frequency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Mkr1 2.602 90 GHz Auto Tune
15.733 dBm e |

Center Freq
2.590000000 GHz

StartFreq
2.490000000 GHz

Stop Freq
2.690000000 GHz
JE—

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz
[
Scale Type

0 RN TR T LY T T T ey | T T

A R T R
PP PP I )1 LTI RTR
R

Start 2.4900 GHz Stop 2.6900 GHz ||

#Res BW 1.0 MHz Sweep 1.315 ms (4933 pts) |
=

== =
CORREC [ SENSE:INT] |

#Avg Type:RMS . Frequency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Mkr1 14.822 0 GHz Auto Tune
-45.810 dBm |
e

Center Freq
8.845000000 GHz

StartFreq
2.690000000 GHz

Stop Freq
15.000000000 GHz
[

CF Step
1.231000000 GHz
Auto Man

JE—
Freq Offset
0Hz
JE—
Scale Type

Start 2.690 GHz Stop 15.000 GHz |5 Lin

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 24.69 ms (24693 pts) |
M STATUS

Plot 7-420. Conducted Spurious Plot (Band 41C — 20.0MHz QPSK — PCC 1/99 SCC 1/0 — Mid Channel)
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