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9.4. FREQUENCY STABILITY

RULE PART(S)
FCC: §2.1055, §22.355, §24.235, and §27.54

LIMITS

FCC: 822.355
The carrier frequency shall not depart from the reference frequency in excess of £2.5 ppm for mobile stations.

FCC: 824.235 & §27.54
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.

TEST PROCEDURE

Use CMW 500 with Frequency Error measurement capability.
e Temp.=-30°C to +50°C

e Voltage = (85% - 115%)

Low voltage, 3.3VDC, Normal, 3.85VDC and High voltage, 4.43VDC.
End Voltage, 3.2VDC.

Frequency Stability vs Temperature:

The EUT is place inside a temperature chamber. The temperature is set to 20°C and allowed to stabilize.
After sufficient soak time, the transmitting frequency error is measured. The temperature is increased by 10
degrees, allowed to stabilize and soak, and then the measurement is repeated. This is repeated until +50°C is
reached.

Frequency Stability vs Voltage:
The peak frequency error is recorded (worst-case).

MODES TESTED
+ GSM850
+  GSM 1900

« WCDMA Band 5
« WCDMA Band 2
« WCDMA Band 4

+ LTEZ2
- LTE4
« LTES
+ LTE12
« LTE13
+ LTE41
+ LTEGG6
RESULTS

See the following pages.
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9.4.1. GSM

| D | 43575 | Date: | 2/20/19
GPRS 850MHz

Limit 824 849
- F low F high Frequenc
Condition —13ng _BanC?D I(lelzt)a Stgbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 824.0149 848.9743
Extreme (50C) 824.0148 848.9743 -12.3 -0.015
Extreme (40C) 824.0148 848.9743 -12.3 -0.015
Extreme (30C) 824.0148 848.9743 9.9 -0.012
Extreme (10C) Normal 824.0148 848.9743 -10.3 -0.012
Extreme (0C) 824.0149 848.9743 8.5 0.010
Extreme (-10C) 824.0148 848.9743 -8.7 -0.010
Extreme (-20C) 824.0149 848.9743 8.4 0.010
Extreme (-30C) 824.0149 848.9743 8.3 0.010
15% 824.0148 848.9743 -8.9 -0.011
20C -15% 824.0148 848.9743 -8.6 -0.010
End Point 824.0148 848.9743 -14.0 -0.017
GPRS 1900MHz
Limit 1850 1910
L i Frequenc
Condition o 2B '(DS'Zt)a Stgbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 1850.0279 1909.9763
Extreme (50C) 1850.0280 1909.9763 40.1 0.021
Extreme (40C) 1850.0279 1909.9763 17.1 0.009
Extreme (30C) 1850.0279 1909.9763 16.5 0.009
Extreme (10C) Normal 1850.0279 1909.9763 21.6 0.011
Extreme (0C) 1850.0279 1909.9763 23.8 0.013
Extreme (-10C) 1850.0279 1909.9763 25.5 0.014
Extreme (-20C) 1850.0279 1909.9763 24.2 0.013
Extreme (-30C) 1850.0279 1909.9763 22.9 0.012
15% 1850.0279 1909.9763 30.8 0.016
20C -15% 1850.0279 1909.9763 25.2 0.013
End Point 1850.0279 1909.9763 23.0 0.012
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9.4.2. WCDMA
| D | 43575 | Date: | 2/20/19
UMTS REL99 BAND 5
Limit 824 849
" Flow @ F high @ Frequency
Delta .
Condition -13dBm -13dBm (H2) Stability
Temperature Voltage (MH2) (MHz) (ppm)
Normal (20C) 824.1653 848.8477
Extreme (50C) 824.1653 848.8477 -1.7 -0.0020
Extreme (40C) 824.1653 848.8477 -2.0 -0.0023
Extreme (30C) 824.1653 848.8477 -1.8 -0.0022
Extreme (10C) Normal 824.1653 848.8477 -1.8 -0.0021
Extreme (0C) 824.1653 848.8477 25 -0.0030
Extreme (-10C) 824.1653 848.8477 -1.7 -0.0020
Extreme (-20C) 824.1653 848.8477 -1.9 -0.0023
Extreme (-30C) 824.1653 848.8477 -2.9 -0.0035
15% 824.1653 848.8477 -1.8 -0.0021
20C -15% 824.1653 848.8477 -2.3 -0.0027
End Point 824.1653 848.8477 1.7 0.0020
UMTS REL99 BAND 2
Limit 1850 1910
» Flow @ F high @ Frequency
C t Delta .
ondition -13dBm -13dBm (H2) Stability
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 1850.1371 1909.8379
Extreme (50C) 1850.1371 1909.8379 13.4 0.0071
Extreme (40C) 1850.1371 1909.8379 13.5 0.0072
Extreme (30C) 1850.1371 1909.8379 13.2 0.0070
Extreme (10C) Normal 1850.1371 1909.8379 12.6 0.0067
Extreme (0C) 1850.1371 1909.8379 12.7 0.0067
Extreme (-10C) 1850.1371 1909.8379 12.1 0.0064
Extreme (-20C) 1850.1371 1909.8379 14.1 0.0075
Extreme (-30C) 1850.1371 1909.8379 17.8 0.0095
15% 1850.1371 1909.8379 12.7 0.0067
20C -15% 1850.1371 1909.8379 13.4 0.0071
End Point 1850.1371 1909.8379 13.6 0.0072
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WCDMA REL99 BAND 4

Limit 1710 1755
" F low F high Frequency
Condition -13d8% -13gBm@ ?:Izt)a Stability
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 1710.0960 1754.9280
Extreme (50C) 1710.0960 1754.9280 28.1 0.0162
Extreme (40C) 1710.0960 1754.9280 16.6 0.0096
Extreme (30C) 1710.0960 1754.9280 40.1 0.0231
Extreme (10C) Normal 1710.0960 1754.9280 -13.5 -0.0078
Extreme (0C) 1710.0960 1754.9280 211 -0.0122
Extreme (-10C) 1710.0960 1754.9280 225 -0.0130
Extreme (-20C) 1710.0960 1754.9280 23.9 0.0138
Extreme (-30C) 1710.0960 1754.9280 32.7 0.0189
15% 1710.0960 1754.9280 3.9 0.0023
20C -15% 1710.0960 1754.9280 2.2 0.0013
End Point 1710.0960 1754.9280 2.0 0.0012
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9.4.3. LTEBAND 2

| 1D: |16069 0G| Date: | 3/12/19
QPSK, (20MHz BANDWIDTH)
Limit 1850 1910
. Flow @ F high @ Frequency
t Delta .
Condition -13dBm -13dBm e Stability
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 1851.0890 1908.9120
Extreme (50C) 1851.0890 1908.9120 20.6 0.011
Extreme (40C) 1851.0890 1908.9120 15.3 0.008
Extreme (30C) 1851.0890 1908.9120 20.7 0.011
Extreme (10C) Normal 1851.0890 1908.9120 18.2 0.010
Extreme (0C) 1851.0890 1908.9120 16.8 0.009
Extreme (-10C) 1851.0890 1908.9120 16.8 0.009
Extreme (-20C) 1851.0890 1908.9120 215 0.011
Extreme (-30C) 1851.0890 1908.9120 18.8 0.010
15% 1851.0890 1908.9120 17.3 0.009
20C -15% 1851.0890 1908.9120 -4.8 -0.003
End Point 1851.0890 1908.9120 17.4 0.009
9.4.4. LTE BAND 4
| D | 39005 | pate: | 3/25/19
QPSK, (20MHz BANDWIDTH)
Limit 1710 1755
- Flow @ F high @ Frequency
Delta .
Condition -13dBm -13dBm e Stability
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 1711.0783 1753.9131
Extreme (50C) 1711.0783 1753.9131 12.0 0.007
Extreme (40C) 1711.0783 1753.9131 9.0 0.005
Extreme (30C) 1711.0783 1753.9131 12.0 0.007
Extreme (10C) Normal 1711.0783 1753.9131 13.0 0.008
Extreme (OC) 1711.0783 1753.9131 11.0 0.006
Extreme (-10C) 1711.0783 1753.9131 10.6 0.006
Extreme (-20C) 1711.0783 1753.9131 11.5 0.007
Extreme (-30C) 1711.0783 1753.9131 12.0 0.007
15% 1711.0783 1753.9131 11.0 0.006
20C -15% 1711.0783 1753.9131 11.6 0.007
End Point 1711.0783 1753.9131 13.3 0.008
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9.4.5. LTEBANDS

| ID: | 435750s | Date: | 2/19/19
QPSK, (10MHz BANDWIDTH)
Limit 824 849
" Flow @ F high @ Frequency
Condit Delta .
ondition -13dBm -13dBm (H2) Stability
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 824.3000 848.4767
Extreme (50C) 824.3000 848.4767 9.2 -0.011
Extreme (40C) 824.3000 848.4767 -8.0 -0.010
Extreme (30C) 824.3000 848.4767 -8.3 -0.010
Extreme (10C) Normal 824.3000 848.4767 7.7 -0.009
Extreme (0C) 824.3000 848.4767 -7.9 -0.009
Extreme (-10C) 824.3000 848.4767 -8.9 -0.011
Extreme (-20C) 824.3000 848.4767 -75 -0.009
Extreme (-30C) 824.3000 848.4767 9.7 -0.012
15% 824.3000 848.4767 -9.4 -0.011
20C -15% 824.3000 848.4767 -85 -0.010
End Point 824.3000 848.4767 -7.7 -0.009
9.4.6. LTE BAND 12
| 1D: |16069 0G| Date: | 3/12/19
QPSK, (10MHz BANDWIDTH)
Limit 699 716
. Flow @ F high @ Frequency
t Delta .
Condition -13dBm -13dBm r Stability
Temperature Voltage (MHz) (MHz2) (ppm)
Normal (20C) 699.5400 715.4620
Extreme (50C) 699.5400 715.4620 -8.5 -0.012
Extreme (40C) 699.5400 715.4620 -7.6 -0.011
Extreme (30C) 699.5400 715.4620 -9.0 -0.013
Extreme (10C) Normal 699.5400 715.4620 -8.8 -0.012
Extreme (0C) 699.5400 715.4620 8.5 0.012
Extreme (-10C) 699.5400 715.4620 -9.6 -0.014
Extreme (-20C) 699.5400 715.4620 7.8 0.011
Extreme (-30C) 699.5400 715.4620 9.1 -0.013
15% 699.5400 715.4620 -8.0 -0.011
20C -15% 699.5400 715.4620 -9.0 -0.013
End Point 699.5400 715.4620 9.3 -0.013
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9.4.7. LTE BAND 13
| 1D: |16069 0G| Date: | 3/12/19

QPSK, (10MHz BANDWIDTH)

Limit 777 787
¥ Flow @ F high @ Frequency
Delta .
Condition -13dBm -13dBm e Stability
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 777.5240 786.4630
Extreme (50C) 777.5240 786.4630 9.8 -0.013
Extreme (40C) 777.5240 786.4630 -8.0 -0.010
Extreme (30C) 777.5240 786.4630 -7.6 -0.010
Extreme (10C) Normal 777.5240 786.4630 9.4 0.012
Extreme (0C) 777.5240 786.4630 -8.0 -0.010
Extreme (-10C) 777.5240 786.4630 9.6 -0.012
Extreme (-20C) 777.5240 786.4630 -8.8 -0.011
Extreme (-30C) 777.5240 786.4630 -11.3 -0.014
15% 777.5240 786.4630 9.8 -0.013
20C -15% 777.5240 786.4630 9.2 -0.012
End Point 777.5240 786.4630 -10.4 -0.013
9.4.8. LTE BAND 41
| ID: |435750s | Date: | 2/19/19
QPSK, (20MHz BANDWIDTH)
Limit 2496 2690
.. Flow @ F high @ Frequency
Condit Delta .
ondition -13dBm -13dBm H2) Stability
Temperature Voltage (MHz) (MH2) (ppm)
Normal (20C) 2497.1363 2688.8794
Extreme (50C) 2497.1363 2688.8794 12.9 0.005
Extreme (40C) 2497.1363 2688.8794 15.3 0.006
Extreme (30C) 2497.1363 2688.8794 15.3 0.006
Extreme (10C) Normal 2497.1363 2688.8794 16.3 0.006
Extreme (0C) 2497.1363 2688.8794 17.7 0.007
Extreme (-10C) 2497.1363 2688.8794 15.2 0.006
Extreme (-20C) 2497.1363 2688.8794 14.0 0.005
Extreme (-30C) 2497.1363 2688.8794 13.7 0.005
15% 2497.1363 2688.8794 19.0 0.007
20C -15% 2497.1363 2688.8794 14.5 0.006
End Point 2497.1363 2688.8794 17.2 0.007
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9.4.9. LTE BAND 66

| 1D: |16069 0G| Date: | 3/12/19
QPSK, (20MHz BANDWIDTH)
Limit 1710 1780
- F low F high Frequenc
Condition _13dBf _133,3,“@ ?:'Zt)a Stgbilityy
Temperature Voltage (MHz) (MH2) (ppm)
Normal (20C) 1711.1020 1778.9090
Extreme (50C) 1711.1020 1778.9090 12.8 0.007
Extreme (40C) 1711.1020 1778.9090 -13.9 -0.008
Extreme (30C) 1711.1020 1778.9090 11.2 0.006
Extreme (10C) Normal 1711.1020 1778.9090 13.3 0.008
Extreme (0C) 1711.1020 1778.9090 11.0 0.006
Extreme (-10C) 1711.1020 1778.9090 13.7 0.008
Extreme (-20C) 1711.1020 1778.9090 12.3 0.007
Extreme (-30C) 1711.1020 1778.9090 -16.5 -0.009
15% 1711.1020 1778.9090 11.9 0.007
20C -15% 1711.1020 1778.9090 10.5 0.006
End Point 1711.1020 1778.9090 12.3 0.007
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9.5. PEAK TO AVERAGE RATIO

LIMITS

In addition, the peak to average power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than
0.1% of the time and shall use a signal corresponding to the highest PAPR during periods of continuous
transmission.

RESULT
LAT 1 antenna was used to measure as the worst case. The results from all CCDF plots are passed with 13dB
peak-to-average power ratio criteria.
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9.5.1. GSM
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9.5.2. WCDMA

2/20/2019, 6:08 PM Agilent Technologies, N19114,MY55196011, N1921 A, MY55200005 2/20/2019, 6:14 PM Agilent Technologies,N1911A MY55196011, N19214, MY55200005
uL 100~ uL 100
[ [~
10 10
1 1
xl\dar erl Markel 1
ES 01 Ed 01
Marker 2 \
001 001 “\ arker 2
0.001 0.001
000011\, vviet oo Cbe e e e g 0.0001-},, . P R T e P S
0o 1 2 7 & 9 10 11 12 13 14 15 0 3 4 5 9 10 11 12 13 14 15
dB dB
Marker1 Power: 285 dB Delta Power: 0.22 dB Marker 1 Power: 3.37 dB Delta Power 0.22 dB
Marker 1 Probability: 0.1879% Delta Probability: 0.1763% Marker 1 Probability: 0.1203% Delta Probability: 0.1113%
Awvg (A): 24.28 dBm HAog (A): 2312 dBm
Marker 2 Power: 3.08 dB Pk(A): 27.54dBm Marker 2 Power: 3.60 dB Pk{A): 27.33dBm
Marker 2 Probability: 0.0116% Pk-Avg(A): 3.27dB Marker 2 Probability: 0.0090% Pk-Avg(A): 4.21dB
WCDMA BANDS5 Rel99 MID Channel WCDMA BANDS5 HSDPA MID Channel
2/20/2019, 5:56 PM Agilent Technologies, N19114, MY55196011, N1921A, MY55200005 2/20/2019, 5:59 PM Agilent Technologies, N1911A MY55196011, N19214,MY55200005
uL 100~ uL 100
[ [~
10 10 \
1 1
1 arket 1 EME kerd
# 0l Srier # 0l
* k Marker 2
001 0.01 \
0.001 0.001 \
OL000L = v v pwvv e L e e S N R e o N R P S S R R ATt
o 1 2 3 4 5 7 8 9 10 11 12 13 14 15 0 1 2 3 14 5 ® 7 8 9 10 11 12 13 14 15
dB dB
Marker 1 Power: 240 dB Delta Power: 0,08 dB Marker 1 Power: 3.08 dB Delta Power 0.15 dB
Marker 1 Probability: 01373% Delta Probability: 0.1072% Marker 1 Probability: 0.1898% Delta Probability: 0.1638%
Awvg (A): 23.86 dBm HAovg (A): 2268 dBm
Marker 2 Power: 2.48 dB Pk(A): 26.45dBm Marker 2 Power: 3.23 dB Pk{A): 26.36dBm
Marker 2 Probability: 0.0302% Pk-Avg(A): 2.59dB Marker 2 Probability: 0.0260% Pk-Avg(A): 2.68dB
WCDMA BAND2 Rel99 MID Channel WCDMA BAND2 HSDPA MID Channel
3/26/2019, 1:13 AM Agilent Technologies, N1911 A MY55196011, N1921 A MY55200005 3/26/2019, 1:09 AM Agilent Technologies, N1911A, MY55196011, N1921 A MY55200005
uL 100- uL 100-
[ [
10 10
1 1
\, arbler 1 Mafiker 1
£ 01 £ o1 §
Maftker 2
L Marken 2
0.01 001 l
0.001 0.001 ]
L R R T T T T T T T e R N N
o 1 2 3 4 5 7 & 9 10 11 12 13 14 15 0 1z 3 4 5 6 7 8 9 10 11 12 13 14 15
dB dB
Marker 1 Power: 277 dB Delta Power: 0.15 dB Marker 1 Power: 3.08 dB Delta Power: 0.15 dB
Marker 1 Probability: 0.1436% Delta Probability: 0.1210% Marker 1 Probability: 0.1358% Delta Probability: 0.1177%
Avg (A): 2367 dBm Awvg [A): 2265 dBm
Marker 2 Power: 292 dB PL(A): 26.80dBm Marker 2 Power: 3.73 dB PI(A): 2613dBm
Marker 2 Probability: 0.0226% Pk-Avg(4): 3.13dB Marker 2 Probability: 0.0182% Pk-Avg(A): 348dB
WCDMA BAND4 Rel99 MID Channel WCDMA BAND4 HSDPA MID Channel

Page 202 of 294

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4031B

TEL:(510) 771-1000

FAX:(510) 661-0888



REPORT NO: 12726919-E1V1 DATE: APRIL 03, 2019

FCC ID: ABLSMA705MN
9.5.3. LTE BAND 2
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9.5.4. LTEBAND 4

3/26/2018, :34 PM Agilent Technologies, M19114 MY55196011,M19214,MY55200005 3/26/2019, 9:36 PM Agilent Technologies, N1911A,MY55196011, M1921 A, MY55200005
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Marker 1 Power: 4.58 dB Delta Power: 0.30 dB Marker 1 Power: 5.70 dB Delta Power: 0.37 dB
Marker 1 Probability: 01332% Delta Probability: 0.1182% Marker 1 Probability: 0.1497% Delta Probability: 0.1339%
Awg (A): 21.95 dBm Avg (A) 21.04 dBm
Marker 2 Power: 487 dB Pk(&): 27.21dBm Marker 2 Power: 6.08 dB Pk(A): 27 36dBm
Marker 2 Probability: 0.0150% Pl-Avg(A): 52508 Marker 2 Probability: 0.0158% Plc-fvg(A): 6.33dB
LTE B4 1.4MHz QPSK Mid Channel LTE B4 1.4MHz 16QAM Mid Channel
3/26/2018, 9:37 PM Agilent Technologies, M1911A, MY55196011,N1921A MY55200005 3/26/2019, 9:39 PM Agilent Technologies, N1911A, MY55196011, N19214 MY55200005
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Marker 1 Power: 4.50 dB Delta Power: 0.30 dB Marker 1 Power. 5.78 dB Delta Power: 0.37 dB
Marker 1 Probability: 0.1352% Delta Probability: 0.1177% Marker 1 Probability: 0.1252% Delta Probability: 0.1155%
Avg (A): 22.00 dBm Avg (A): 2110 dBm
Marker 2 Power: 4.80 dB Pk(A): 27.22dBm Marker 2 Power: 6.15 dB Pk(A): 27 44dBm
Marker 2 Probability: 0.0175% Pk-Avg(4): 5.21dB Marker 2 Probability: 0.0097 % Pk-4vg(A): 6.35dB
3/26/2019, 9:40 PM Agilent Technologies, M1911A MY55196011,M1921 A, MY55200005 3/26/2019, :42 PM Agilent Technologies, N1911A,MY55196011, M1921 4, MY55200005
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Marker 1 Power: 4.65 dB Delta Power: 0.30 dB Marker 1 Power: 5.70 dB Delta Power: 0.45 dB
Marker 1 Probability: 0.1134% Delta Probability: 0.0979% Marker 1 Probability: 01325% Delta Probability: 0.1243%
Avg (A): 22.04 dBm Avg (A) 2111 dBm
Marker 2 Power: 4.95 dB PK(A): 27.30dBm Marker 2 Power: 6.15 dB PL(A): 27.58dBm
Marker 2 Probability: 0.0155% Phk-Avg(4): 5.26dB Marker 2 Probability: 0.0082% Pk-Avg(A): 6.46dB
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uL 100 uL 100+
‘““n—,\_\ s
10 10
1 1
arkerl \QM rker 1
Ed 01 Ed 0.1
Marker \ arker 2
0.01 001 X
0.001 0.001 \
BB001 =TT e T e 0.0001 ~ | e e
o 1 2 3 4 5 3 7 & 9 10 11 12 13 14 15 0 1 2 E 4 5 &6 7 B 9 10 11 12 13 14 15
dB dB
Marker 1 Power: 4,58 dB Delta Power: 0.37 dB Marker 1 Power: 5.25 dB Delta Power: 0.30 dB
Marker 1 Probability: 0.1300% Delta Probability: 0.1200% Marker 1 Probability: 015643 Delta Probability: 0.1465%
Avg (A): 22.04 dBm Avg [(A): 21.95 dBm
Marker 2 Power: 495 dB Pk(A): 27.30dBm Marker 2 Power: 5.55 dB Pk(A): 27 67dBm
Marker 2 Probability: 0.0100% Pk-Avg(A): 5.26dB Marker 2 Probability: 0.0099% Pk-Avg(A): 5.72dB
LTE B4 10MHz QPSK Mid Channel LTE B4 10MHz 16QAM Mid Channel
3/26/2019, 9:47 PM Agilent Technologies, M1911A MY55196011,M1921 A, MY55200005 3/26/2019, 9:48 PM Agilent Technologies, N1911A,MY55196011, M1921 4, MY55200005
uL 100 uL 100
[ F——
e T
10 10 s
1 1
\ arker 1 \ arker 1
8 01 £ 0.1 -\
Marker Marker 2
0.01 001 \
0.001 \ 0.001 \
00001 | ooy T T e e [ N N
o 1 2 3 4 5 3 7 8 9 10 11 12 13 14 15 0 1 2 3 4 3 6 7 8 9 10 11 12 13 14 15
dB dB
Marker1 Power: 4.72 dB Delta Power: 0.22 dB Marker 1 Power: 5.78 dB Delta Power: 0.30 dB
Marker 1 Probability: 0.1157% Delta Probability: 0.1010% Marker 1 Probability: 0.1132% Delta Probability: 0.0989%
Awvg (A): 22.01 dBm Avg (A) 2118 dBm
Marker 2 Power: 4.95 dB PK(A): 27.32dBm Marker 2 Power: 6.08 dB PI(A): 27.56dBm
Marker 2 Probability: 0.0147% Pl-Avg(A): 5.31dB Marker 2 Probability: 0.0143% Pl-fvq(A): 6.38dB
3/26/2018, 9:50 PM Agilent Technologies, M1911A MY55196011,N1921A MY55200005 3/26/2019, 9:51 PM Agilent Technologies, N1911A,MY55196011, M19214 MY55200005
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Marker 1 Power: 4.50 dB Delta Power: 0.23 dB Marker 1 Power: 5.62 dB Delta Power: 0.37 dB
Marker 1 Probability: 0.1158% Delta Probability: 0.0976% Marker 1 Probability: 0.1246% Delta Probability: 0.1136%
Awg (A): 22.06 dBm Awg (A): 2114 dBm
Marker 2 Power: 472 dB Pk(A): 27.11dBm Marker 2 Power: 6.00 dB Pk(A): 27.50dBm
Marker 2 Probability: 0.0182% Pk-Avg(4): 5.05dB Marker 2 Probability: 0.0111% Pk-Avg(A): 6.36dB
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9.5.5. LTEBANDS5

2/20/2018, 6:47 PM Agilent Technologies, N19114 MY55196011, N1921 A MY55200005 2/20/2019, 6:48 PM Agilent Technologies N1911A MY55196011, M1921.4, MY55200005
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Marker1 Power: 435 dB Delta Power: 0.22 dB Marker 1 Power: 5.47 dB Delta Power: 0.30 dB
Marker 1 Probability: 0.1472% Delta Probability: 0.1256% Marker 1 Probability: 0.1359% Delta Probability: 0.1188%
Avg (A): 22.84 dBm Avg (A): 21,89 dBm
Marker 2 Power: 4.58 dB Pk(A): 27.57dBm Marker 2 Power: 5.78 dB Pk(A): 27 88dBm
Marker 2 Probability: 0.0216% Pk-Avg(A): 4.73dB Marker 2 Probability: 0.0171% Pk-Avg(A): 5.99dB
LTE B5 1.4MHz QPSK Mid Channel LTE B5 1.4MHz 16QAM Mid Channel
2/20/2018, 6:34 PM Agilent Technologies, N19114 MY55196011, N1921 A MY55200005 2/20/2019, 6:42 PM Agilent Technologies N1911A MY55196011, M1921.4, MY55200005
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Marker 1 Probability: 0.1609% Delta Probability: 0.1549% Marker 1 Probability: 0.1341% Delta Probability: 0.1268%
Avg (A): 22.89 dBm Avg (A): 21.94 dBm
Marker 2 Power: 4.65 dB Pk(A): 27.85dBm Marker 2 Power: 592 dB Pk(A): 28.03dBm
Marker 2 Probability: 0.0060% Pk-Avg(A): 49508 Marker 2 Probability: 0.0074% Pk-Avg(A): 6.10dB
LTE B5 3MHz QPSK Mid Channel LTE B5 3MHz 16QAM Mid Channel
2/20/20189, 5:28 PM Agilent Technologies, M1911A MY55196011,N1921 A MY55200005 2/20/2019, 6:30 PM Agilent Technologies,N1911A MY¥55196011, N1921 A4 MY55200005
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Marker 1 Power: 442 dB Delta Power: 0.37 dB Marker 1 Power: 5.47 dB Delta Power: 0.45 dB
Marker 1 Probability: 01492% Delta Probability: 0.1377% Marker 1 Probability: 0.1524% Delta Probability: 0.1454%
Awg (A): 22.80 dBm Avg (A): 2198 dBm
Marker 2 Power: 4.80 dB Pk(A): 27.93dBm Marker 2 Power: 5.92 dB Pk(A): 28.19dBm
Marker 2 Probability: 0.0114% Pk-Avg(4): 5.04B Marker 2 Probability: 0.0070% Pk-Avg(A): 6.21dB
LTE B5 5MHz QPSK Mid Channel LTE B5 5MHz 16QAM Mid Channel

Page 207 of 294

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 771-1000

FORM NO: CCSUP4031B
FAX:(510) 661-0888




REPORT NO: 12726919-E1V1 DATE: APRIL 03, 2019
FCC ID: ASLSMA705MN

2/20/2018, 6:24 PM Agilent Technologies, N19114 MY55196011,N1921A MY55200005 2/20/2019, 6:26 PM Agilent Technologies,N1911A MY55196011, M1921A MY55200005
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Marker 1 Power: 4.50 dB Delta Power: 0.30 dB Marker 1 Power: 5.70 dB Delta Power: 0.53 dB
Marker 1 Probability: 0.0995% Delta Probability: 0.0852% Marker 1 Probability: 0.1206% Delta Probability: 0.1117%
Avg (A): 2291 dBm HAovg (A): 2149 dBm
Marker 2 Power: 4.80 dB Pk(A): 28.06dBm Marker 2 Power: 6.22 dB Pk{A): 28.09dBm
Marker 2 Probability: 0.0143% Pk-Avg(A): 51508 Marker 2 Probability: 0.0089% Pk-Avg(A): 6.50dB
LTE B5 10MHz QPSK Mid Channel LTE B5 10MHz 16QAM Mid Channel
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9.5.6. LTE BAND 12

3/26/2018, 12:50 AM Agilent Technologies, N1911A, MY55196011,N1921 A, MY55200005 3/26/2019, 12:51 AM Agilent Technologies,N1911A4, MY55196011, M1921A, MY55200005
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Marker 1 Power: 4.58 dB Delta Power: 0.30 dB Marker 1 Power: 5.70 dB Delta Power: 0.30 dB
Marker 1 Probability: 0.1363% Delta Probability: 0.1267% Marker 1 Probability: 0.1562% Delta Probability: 0.1426%
Avg (A): 22,35 dBm Avg (A) 21.45 dBm
Marker 2 Power: 487 dB Pk(&): 27.29dBm Marker 2 Power: 8.00 dB Pk(A): 27 59dBm
Marker 2 Probability: 0.0096% Pl-Avg(A): 5.04dB Marker 2 Probability: 0.0136% Plc-fvg(A): 6.14dB
LTE B12 1.4MHz QPSK Mid Channel LTE B12 1.4MHz 16QAM Mid Channel
3/26/2018, 12:52 AM Agilent Technologies, N1911A, MY55196011, N19214, MY55200005 3/26/2019, 12:53 AM Agilent Technologies, N1911A MY55196011, N1921A, MY55200005
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Marker 1 Power: 4.58 dB Delta Power: 0.30 dB Marker 1 Power: 5.85 dB Delta Power: 0.30 dB
Marker 1 Probability: 01207 % Delta Probability: 0.1153% Marker 1 Probability: 01121% Delta Probability: 0.1047%
Avg (A): 22.45 dBm Avg (A): 21.54 dBm
Marker 2 Power: 4.87 dB Pk(A): 27.69dBm Marker 2 Power: 6.15 dB Pk(A): 27.82dBm
Marker 2 Probability: 0.0144% Pk-Avg(a): 5.24dB Marker 2 Probability: 000743 Pk-4vg(A): 6.27dB
3/26/2019, 12:54 AM Agilent Technologies, N1911A,MY55196011,N1921 A MY55200005 3/26/2019, 12:55 AM Agilent Technologies,N1911A, MY55196011, N1921A, MY55200005
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Marker1 Power: 4.72 dB Delta Power: 0.30 dB Marker 1 Power: 5.78 dB Delta Power: 0.37 dB
Marker 1 Probability: 0.1320% Delta Probability: 0.1127% Marker 1 Probability: 01352% Delta Probability: 0.1267%
Avg (A): 22.44 dBm Avg (A): 21.56 dBm
Marker 2 Power: 5.03 dB PK(A): 27.74dBm Marker 2 Power: 6.15 dB PI(A): 27 94dBm
Marker 2 Probability: 0.0192% Plk-Avg(4): 5.20dB Marker 2 Probability: 0.0085% Pk-Avg(A): 6.38dB
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3/26/2019, 12:56 AM Agilent Technologies, N1911A, MY55196011, N1921 A MY55200005 3/26/2019, 12:57 AM Agilent Technologies N1911A4 MY55196011, M1921 A, MY55200005
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dB dB
Marker 1 Power: 4.72 dB Delta Power: 0.37 dB Marker 1 Power: 578 dB Delta Power: 0.37 dB
Marker 1 Probability: 0.1101% Delta Probability: 0.1007% Marker 1 Probability: 0.1235% Delta Probability: 0.1099%
Avg (A): 22.48 dBm Avg (A): 21.55 dBm
Marker 2 Power: 510 dB Pk(A): 27.91dBm Marker 2 Power: 6.15 dB Pk(A): 28.08dBm
Marker 2 Probability: 0.0094% Pk-Avg(A): 543dB Marker 2 Probability: 0.0136% Pk-Avg(A): 6.53dB
LTE B12 10MHz QPSK Mid Channel LTE B12 10MHz 16QAM Mid Channel
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9.5.7. LTE BAND 13

3/23/2018, 12:13 AM Agilent Technologies, N1911A, MY55196011,N1921 A, MY55200005

3/23/2019, 12:14 AM Agilent Technologies,N1911A4, MY55196011, M1921A, MY55200005

dB

Marker 1 Power: 3.67 dB
Marker 1 Probability: 0.1197%

Delta Power: 0.30 dB
Delta Probability: 0.1074%
Avg (A): 22.72 dBm
Pk(A): 27.14dBm
Pk-Avg(4): 442dB

Marker 2 Power: 398 dB
Marker 2 Probability: 0.0123%

LTE B13 10MHz QPSK Mid Channel
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Marker1 Power: 3.30 dB Delta Power: 0.15 dB Marker 1 Power: 4.35 dB Delta Power: 0.22 dB
Marker 1 Probability: 0.1407% Delta Probability: 0.1180% Marker 1 Probability: 0.1764% Delta Probability: 0.1585%
Avg (A): 22,74 dBm Avg (A) 21.72 dBm
Marker 2 Power: 3.45 dB Pk(&): 26.45dBm Marker 2 Power: 4.58 dB Pk(A): 26 56dBm
Marker 2 Probability: 0.0227% Pl-Avg(A): 3.71dB Marker 2 Probability: 0.0179% Plc-fvg(A): 4.850B
3/23/2018,12:15 AM Agilent Technologies, N1911A, MY55196011, N19214, MY55200005 3/23/2019, 12:16 AM Agilent Technologies, N1911A MY55196011, M1921A, MY55200005
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dB

Marker 1 Power: 4.65 dB
Marker 1 Probability: 0.1406%

Delta Power: 0.30 dB
Delta Probability: 0.1267%
Avg (A): 21.74 dBm
Pk(A): 27 26dBm
Pk-Avg(A): 5.52dB

Marker 2 Power: 4.95 dB
Marker 2 Probability: 0.0139%

LTE B13 10MHz 16QAM Mid Channel
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9.5.8. LTE BAND 41
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4/3/2019, 1:44 AM Agilent Technologies, N1911A MY55196011, N1921 A MY55200005
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Marker 1 Power 7.12 dB
Marker 1 Probability: 01213%

Marker 2 Power. 7.65 dB
Marker 2 Probability: 0.0150%

Delta Power: 0.52 dB
Delta Probability: 0.1062%
Avg (4): 20,28 dBm
Pki{A): 28.45dBm
Pk-Avg(4): 817dB

LTE B41 5MHz QPSK Middle Channel

4/3/2019, 1:45 AM Agilent Technologies, N1911A MY55196011, N1921 A MY55200005
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Marker 1 Power: 8.25 dB
Marker 1 Probability: 01035%

Marker 2 Power. 8.93 dB
Marker 2 Probability: 0.0110%

Delta Power: 0.68 dB
Delta Probability: 0,0925%
Avg (4): 1940 dBm
PkiA): 28.98dBm
Plk-Avg(4): 9.58dB

LTE B41 5MHz 16QAM Middle Channel

uL

4/3/2019, 1:49 AM Agilent Technologies, M1911A MY55196011, N1921 A, MY55200005
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Marker 1 Power. 7.05 dB
Marker 1 Probability: 01222%

Marker 2 Power: 7.72 dB
Marker 2 Probability: 0.0102%

Delta Power: 0.68 dB
Delta Probability: 01121%
Awvg (A): 20,23 dBm
Phki#): 28.75dBm
Pk-Avg(A): 852dB

LTE B41 10MHz QPSK Middle Channel

4/3/2019, 1:48 AM Agilent Technologies, M1911A MY55196011, N1921 A, MY55200005

uL 100~

10

Marker 1

Marker 2

0.001

00001,
0 1

10 11 12 13 14 15

dB

Marker 1 Power. 8.18 dB
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Marker 2 Power: 8.85 dB
Marker 2 Probability: 0.0123%
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Plk-Avg(4): 9. 46dB

LTE B41 10MHz 16QAM Middle Channel
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Marker 1 Power. 5.08 dB
Marker 1 Probability: 0.1246%

Marker 2 Power: 6.22 dB
Marker 2 Probability: 0.0159%

Delta Power: 0.15 dB
Delta Probability: 0.1088%
Avg (A): 21.68 dBm
Pk(4): 28.06dBm
Pl-Avg(A): 6.38dB

LTE B41 15MHz QPSK Middle Channel

4/3/2019, 1:51 AM Agilent Technologies, N1911A MY55196011, N1921 A, MY55200005
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Marker 1 Power. 7.05 dB
Marker 1 Probability: 0.1222%

Marker 2 Power: 7.72 dB
Marker 2 Probability: 0.0102%

Delta Power: 0.68 dB
Delta Probability: 01121%
Avg (A): 20.23 dBm
Pk(A): 28.75dBm
Pl-Avg(A): 8.52dB

LTE B41 15MHz 16QAM Middle Channel
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dB dB
Marker 1 Power: .97 dB Delta Power: 0.53 dB Marker 1 Power: 8.10 dB Delta Power: 068 dB
Marker 1 Probability: 0.1145% Delta Probability: 0.1015% Marker 1 Probability: 0.1284% Delta Probability: 0.1150%
Avg (A): 2072 dBm Avg (A): 2002 dBm

Marker 2 Power: 7.50 dB Pk(A): 20.01dBm Marker 2 Power: 8,78 dB Pk(A): 20.58dBm
Marker 2 Probability: 0.0130% Pk-Avg(A): 8.29dB Marker 2 Probability: 0.0134% Pk-Avg(A): 9.56dB
LTE B41 20MHz QPSK Middle Channel LTE B41 20MHz 16QAM Middle Channel
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9.5.9. LTE BAND 66

3/26/2018, 12:43 AM Agilent Technologies, N1911A,MY55196011,N1921 A, MY55200005 3/26/2019, 12:43 AM Agilent Technologies,N1911A4, MY55196011, M1921A, MY55200005
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dB dB
Marker1 Power: 4.20 dB Delta Power: 0.15 dB Marker 1 Power: 5.25 dB Delta Power: 0.30 dB
Marker 1 Probability: 0.1206% Delta Probability: 0.0941% Marker 1 Probability: 0.1643% Delta Probability: 0.1523%
Avg (A): 2192 dBm Avg (A) 2097 dBm
Marker 2 Power: 435 dB Pk(&): 26.58dBm Marker 2 Power: 5.55 dB Pk(A): 26 69dBm
Marker 2 Probability: 0.0265% Pl-Avg(A): 46708 Marker 2 Probability: 0.0120% Plc-fvg(A): 5.72dB
LTE B66 1.4MHz QPSK Mid Channel LTE B66 1.4MHz 16QAM Mid Channel
3/26/2018, 1Z:41 AM Agilent Technologies, N1911A, MY55196011, N19214, MY55200005 3/26/2019, 12:42 AM Agilent Technologies, N1911A MY55196011, M1921A, MY55200005
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dB dB
Marker 1 Power: 412 dB Delta Power: 0.23 dB Marker 1 Power: 533 dB Delta Power: 0.22 dB
Marker 1 Probability: 0.1566% Delta Probability: 0.1377% Marker 1 Probability: 0.1392% Delta Probability: 0.1186%
Avg (A): 21.98 dBm Avg (A): 21.03 dBm
Marker 2 Power: 4.35 dB Pk(A): 26.63dBm Marker 2 Power: 5.55 dB Pk(A): 26.77dBm
Marker 2 Probability: 0.0189% Pk-Avg(a): 4.64dB Marker 2 Probability: 0.0206% Pk-4vg(A): 5.74dB
3/26/2019, 1239 AM Agilent Technologies, N1911A, MY55196011,N1921 A MY55200005 3/26/2019, 12:40 AM Agilent Technologies,N1911A, MY55196011, N1921A, MY55200005
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dB dB
Marker1 Power: 4.28 dB Delta Power: 0.22 dB Marker 1 Power: 5.33 dB Delta Power: 0.22 dB
Marker 1 Probability: 0.1227% Delta Probability: 0.1048% Marker 1 Probability: 0.1190% Delta Probability: 0.0982%
Avg (A): 21.96 dBm Avg (A): 21.04 dBm
Marker 2 Power: 4.50 dB PK(A): 26.68dBm Marker 2 Power: 5.55 dB PI(A): 26.91dBm
Marker 2 Probability: 0.0179% Phk-Avg(4): 4.72dB Marker 2 Probability: 0.0207% Pk-Avg(A): 5.86dB
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3/26/2018, 1237 AM Agilent Technologies, N1911A, MY55196011, N1921 A MY55200005 3/26/2019, 12:38 AM Agilent Technologies N1911A4 MY55196011, M1921 A, MY55200005
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o 1 2 3 4 5 3 7 & 9 10 11 12 13 14 15 0 1 2 E 4 5 &6 7 B 9 10 11 12 13 14 15
dB dB
Marker 1 Power: 4.20 dB Delta Power: 0.30 dB Marker 1 Power: 533 dB Delta Power: 0.22 dB
Marker 1 Probability: 0.1743% Delta Probability: 0.1599% Marker 1 Probability: 0.1200% Delta Probability: 0.0978%
Avg (A): 21.96 dBm Avg (A): 21.03 dBm
Marker 2 Power: 4.50 dB Pk(A): 26.70dBm Marker 2 Power: 5.55 dB Pk(A): 26.90dBm
Marker 2 Probability: 0.0145% Pk-Avg(A): 4.74dB Marker 2 Probability: 0.0222% Pk-Avg(A): 5.87dB
LTE B66 10MHz QPSK Mid Channel LTE B66 10MHz 16QAM Mid Channel
3/26/2019, 1235 AM Agilent Technologies, N1911A,MY55196011,N1921 A MY55200005 3/26/2019, 12:36 AM Agilent Technologies,N1911A MY55196011, N1921A, MY55200005
uL 100 uL 100
‘*--.\\ [t
10 10
1 1
\Marke 1 \aMarkE 1
8 01 £ 0.1
l.. orke 2 j“ arkpr 2
0.01 } 001 \
0.001 \ 0.001 \
00001 ooy T T e e e [ N N
o 1 2 3 4 5 3 7 8 9 10 11 12 13 14 15 0 1 2 3 4 3 6 7 8 9 10 11 12 13 14 15
dB dB
Marker1 Power: 4.35 dB Delta Power: 0.15 dB Marker 1 Power: 5.33 dB Delta Power: 0.22 dB
Marker 1 Probability: 0.1053% Delta Probability: 0.0863% Marker 1 Probability: 0.1521% Delta Probability: 0.1299%
Avg (A): 21.99 dBm Avg (A): 21.09 dBm
Marker 2 Power: 4.50 dB PK(A): 26.79dBm Marker 2 Power: 5.55 dB PI(A): 26.92dBm
Marker 2 Probability: 0.0190% Pl-Avg(A): 480dB Marker 2 Probability: 0.0222% Pl-fvq(A): 5.83dB
LTE B66 15MHz QPSK Mid Channel LTE B66 15MHz 16QAM Mid Channel
3/26/2018, 12:33 AM Agilent Technologies, N1911A, MY55196011, N1921A4, MY55200005 3/26/2019, 12:34 AM Agilent Technologies, N1911A4 MY55196011, M1921A, MY55200005
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dB dB
Marker 1 Power: 4.20 dB Delta Power: 0.22 dB Marker 1 Power: 532 dB Delta Power: 0.30 dB
Marker 1 Probability: 0.1584% Delta Probability: 0.1303% Marker 1 Probability: 01271% Delta Probability: 0.1136%
Awg (A): 21.98 dBm Mg (A): 21.06 dBm
Marker 2 Power: 4.42 dB Pk(A): 26.80dBm Marker 2 Power: 5.62 dB Pk(A): 27.03dBm
Marker 2 Probability: 0.0281% Pk-Avg(4): 4.82dB Marker 2 Probability: 0.0135% Pk-Avg(A): 5.97dB
LTE B66 20MHz QPSK Mid Channel LTE B66 20MHz 16QAM Mid Channel
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10. RADIATED TEST RESULTS

10.1. EFFECTIVE RADIATED POWER ERP/EIRP

RULE PART(S)
FCC: §2.1053, 822.917, §24.238, and §27.50

LIMITS

22.913(a) - The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.

24.232(c) - Mobile/portable stations are limited to 2 watts e.i.r.p. peak power and the equipment must employ means to
limit the power to the minimum necessary for successful communications.

27.50 - (2) Mobile and other user stations. Mobile stations are limited to 2.0 watts EIRP. All user stations are limited to 2.0
watts transmitter output power.

In addition, when the transmitter power is measured in terms of average value, the peak-to-average ratio of the power
shall not exceed 13dB.

TEST PROCEDURE

ANSI / TIA/ EIA 603-E (2016), Clause 2.2.17; PSA setting reference to 971168 D01 v03r01
For peak power measurement with a PSA:

a) Set the RBW = OBW; b) Set VBW = 3 x RBW; c) Set span = 2 x RBW; d) Sweep time = auto couple; e) Detector =
peak; f) Ensure that the number of measurement points = span/RBW; g) Trace mode = max hold;

For average power measurement with a PSA:

a) Set span to at least 1.5 times the OBW; b) Set RBW = 1-5% of the OBW, not to exceed 1 MHz; c) Set VBW = 3 x RBW;
d) Set number of points in sweep = 2 x span / RBW; e) Sweep time = auto-couple; f) Detector = RMS (power averaging);
g) Use free run trigger If burst duty cycle = 98; h) Use trigger to capture bursts If burst duty cycle < 98; i) Trace average at
least 100 traces in power averaging (i.e., RMS) mode. j) Compute the power by integrating the spectrum across the OBW
of the signal using the instrument’s band power measurement function.

MODES TESTED
+ GSM 850
+  GSM 1900

« WCDMA Band 5
« WCDMA Band 2
« WCDMA Band 4

+ LTEZ2
- LTE4
« LTES
+ LTE12
« LTE13
+ LTE41
+ LTEGG6

TEST RESULTS
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GSM
Band Mode Channel f(MHz) ERP/EIRP
dBm "'}
128 824.2 26.17 0.4140
GPRS 190 836.6 24.85 0.3055
GSM 850 251 848.8 25.87 0.3864
128 824.2 22.27 0.1687
EGPRS 190 836.6 20.41 0.1099
251 848.8 21.90 0.1549
512 1850.2 24.31 0.2698
GPRS 661 1880.0 23.71 0.2350
GSM 1900 810 1909.8 23.50 0.2239
512 1850.2 21.78 0.1507
EGPRS 661 1880.0 21.00 0.1259
810 1909.8 20.73 0.1183
WCDMA
ERP/EIRP
Band Mode Channel f(MHz)
dBm w
9262 1852.4 19.73 0.0940
REL99 9400 1880 18.25 0.0668
Band 2 9538 1907.6 19.35 0.0861
9262 1852.4 18.82 0.0762
HSDPA 9400 1880.0 17.16 0.0520
9538 1907.6 18.31 0.0678
4132 826.4 18.27 0.0671
REL99 4183 836.6 17.78 0.0600
Band 5 4233 846.6 18.33 0.0681
4132 826.4 17.65 0.0582
HSDPA 4183 836.6 17.24 0.0530
4233 846.6 17.45 0.0560
1312 1712.4 20.26 0.1062
RELS9 1413 1732.6 21.33 0.1358
Band 4 1513 1752.6 21.87 0.1538
1312 1712.4 19.18 0.0828
HSDPA 1413 1732.6 20.18 0.1042
1513 1752.6 20.90 0.1230
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LTE Band 2
BW (MHz) Mode RB/RB Size f(MHz) EIRP
dBm W
1/0 1860 23.01 0.2000
Qpsk 1/0 1880 22.39 0.1734
20 1/0 1900 22.03 0.1596
1/0 1860 21.95 0.1567
160AM 1/0 1880 21.62 0.1452
1/0 1900 21.62 0.1452
1/0 1857.5 22.98 0.1986
Qpsk 1/0 1880 22.06 0.1607
is 1/0 1902.5 22.13 0.1633
1/0 1857.5 21.90 0.1549
16QAM 1/0 1880 21.28 0.1343
1/0 1902.5 21.34 0.1361
1/0 1855 23.51 0.2244
Qpsk 1/0 1880 22.46 0.1762
10 1/0 1905 21.84 0.1528
1/0 1855 2231 0.1702
160AM 1/0 1880 21.58 0.1439
1/0 1905 21.05 0.1274
1/0 1852.5 23.24 0.2109
QPsK 1/0 1880 22.11 0.1626
s 1/0 1907.5 21.65 0.1462
1/0 1852.5 22.20 0.1660
160AM 1/0 1880 21.20 0.1318
1/0 1907.5 20.71 0.1178
1/0 1851.5 23.35 0.2163
QPsK 1/0 1880 22.30 0.1698
3 1/0 1908.5 21.61 0.1445
1/0 1851.5 22.17 0.1648
160AM 1/0 1880 21.37 0.1371
1/0 1908.5 20.59 0.1146
1/0 1850.7 23.23 0.2104
QPsK 1/0 1880 22.26 0.1683
14 1/0 1909.3 20.67 0.1167
1/0 1850.7 22.12 0.1629
160AM 1/0 1880 21.22 0.1324
1/0 1909.3 19.65 0.0923
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LTE Band 4
BW (MHz) Mode RB/RB Size f(MHz) EIRP
dBm W
1/0 1720 20.28 0.1067
Qpsk 1/0 17325 20.81 0.1205
20 1/0 1745 20.57 0.1140
1/0 1720 19.40 0.0871
160AM 1/0 17325 20.11 0.1026
1/0 1745 19.72 0.0938
1/0 1717.5 19.26 0.0843
Qpsk 1/0 17325 20.72 0.1180
1s 1/0 1747.5 20.56 0.1138
1/0 1717.5 18.42 0.0695
16QAM 1/0 17325 20.00 0.1000
1/0 1747.5 19.55 0.0902
1/0 1715 20.16 0.1038
Qpsk 1/0 17325 19.73 0.0940
10 1/0 1750 20.88 0.1225
1/0 1715 19.23 0.0838
160AM 1/0 17325 19.04 0.0802
1/0 1750 19.97 0.0993
1/0 1712.5 20.13 0.1030
QPsK 1/0 1732.5 20.79 0.1199
s 1/0 1752.5 20.92 0.1236
1/0 1712.5 19.36 0.0863
160AM 1/0 1732.5 20.08 0.1019
1/0 1752.5 20.13 0.1030
1/0 17115 19.64 0.0920
QPsK 1/0 1732.5 20.65 0.1161
3 1/0 17535 20.81 0.1205
1/0 17115 18.70 0.0741
160AM 1/0 1732.5 19.91 0.0979
1/0 17535 20.07 0.1016
1/0 1710.7 18.96 0.0787
QPsK 1/0 1732.5 20.06 0.1014
14 1/0 1754.3 20.79 0.1199
1/0 1710.7 18.01 0.0632
160AM 1/0 1732.5 19.32 0.0855
1/0 1754.3 20.05 0.1012
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LTEBand 5
BW (MHz) Mode RB/RB Size f(MHz) ERP
dBm W
1/0 829 17.07 0.0509
QPSK 1/0 836.5 16.48 0.0445
1/0 844 16.48 0.0445
10 1/0 829 16.35 0.0432
16QAM 1/0 836.5 15.60 0.0363
1/0 844 15.77 0.0378
1/0 826.5 16.53 0.0450
QPSK 1/0 836.5 16.12 0.0409
1/0 846.5 15.90 0.0389
> 1/0 826.5 15.86 0.0385
16QAM 1/0 836.5 15.23 0.0333
1/0 846.5 15.16 0.0328
1/0 825.5 16.01 0.0399
QPSK 1/0 836.5 15.51 0.0356
1/0 847.5 15.76 0.0377
3 1/0 825.5 15.25 0.0335
16QAM 1/0 836.5 14.57 0.0286
1/0 847.5 14.81 0.0303
1/0 824.7 15.96 0.0394
QPSK 1/0 836.5 15.59 0.0362
1/0 848.3 15.40 0.0347
14 1/0 824.7 15.15 0.0327
16QAM 1/0 836.5 14.70 0.0295
1/0 848.3 14.57 0.0286
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LTE Band 12
BW (MHz) Mode RB/RB Size f(MHz) ERP
dBm w
1/0 704 15.86 0.0385
QPSK 1/0 707.5 15.80 0.0380
10 1/0 711 15.75 0.0376
1/0 704 15.02 0.0318
16QAM 1/0 707.5 14.97 0.0314
1/0 711 14.89 0.0308
1/0 701.5 15.83 0.0383
QPSK 1/0 707.5 16.18 0.0415
s 1/0 713.5 16.09 0.0406
1/0 701.5 15.10 0.0324
16QAM 1/0 707.5 15.46 0.0352
1/0 713.5 15.33 0.0341
1/0 700.5 15.75 0.0376
QPSK 1/0 707.5 16.34 0.0431
3 1/0 714.5 16.32 0.0429
1/0 700.5 14.92 0.0310
16QAM 1/0 707.5 15.50 0.0355
1/0 714.5 15.54 0.0358
1/0 699.7 15.51 0.0356
QPSK 1/0 707.5 16.05 0.0403
14 1/0 715.3 15.84 0.0384
1/0 699.7 14.65 0.0292
16QAM 1/0 707.5 15.20 0.0331
1/0 715.3 15.02 0.0318
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LTE Band 13
ERP
BW (MHz) Mode RB/RB Size f(MHz)
dBm w
QPSK 1/0 782 20.27 0.1064
10
16QAM 1/0 782 19.28 0.0847
1/0 779.5 20.59 0.1146
QPSK 1/0 782 20.23 0.1054
s 1/0 784.5 20.61 0.1151
1/0 779.5 19.65 0.0923
16QAM 1/0 782 19.22 0.0836
1/0 784.5 19.60 0.0912
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LTE Band 41
BW (MHz) Mode RB/RB Size f(MHz) EIRP
dBm w
1/0 2506 16.67 0.0465
QPsK 1/0 2593 17.24 0.0530
2 1/0 2680 15.39 0.0346
1/0 2506 15.83 0.0383
16QAM 1/0 2593 16.35 0.0432
1/0 2680 14.44 0.0278
1/0 2503.5 16.20 0.0417
Qpsk 1/0 2593 16.78 0.0476
1s 1/0 2682.5 15.11 0.0324
1/0 2503.5 15.42 0.0348
16QAM 1/0 2593 15.83 0.0383
1/0 2682.5 14.04 0.0254
1/0 2501 18.84 0.0766
Qpsk 1/0 2593 17.20 0.0525
10 1/0 2685 14.54 0.0284
1/0 2501 18.02 0.0634
160AM 1/0 2593 16.32 0.0429
1/0 2685 13.36 0.0217
1/0 24985 18.76 0.0752
QPsK 1/0 2593 16.82 0.0481
s 1/0 2687.5 14.41 0.0276
1/0 24985 17.86 0.0611
160AM 1/0 2593 16.03 0.0401
1/0 2687.5 13.33 0.0215
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LTE Band 66
BW (MHz) Mode RB/RB Size f(MHz) EIRP
dBm W
1/0 1720 20.95 0.1245
QPsK 1/0 1745 21.83 0.1524
" 1/0 1770 21.89 0.1545
1/0 1720 20.28 0.1067
16QAM 1/0 1745 21.22 0.1324
1/0 1770 21.32 0.1355
1/0 1717.5 20.22 0.1052
Qpsk 1/0 1745 21.34 0.1361
15 1/0 1772.5 21.60 0.1445
1/0 1717.5 19.84 0.0964
16QAM 1/0 1745 20.92 0.1236
1/0 1772.5 21.06 0.1276
1/0 1715 20.37 0.1089
Qpsk 1/0 1745 21.44 0.1393
10 1/0 1775 21.35 0.1365
1/0 1715 19.58 0.0908
160AM 1/0 1745 20.65 0.1161
1/0 1775 20.80 0.1202
1/0 1712.5 20.50 0.1122
QPsK 1/0 1745 21.44 0.1393
s 1/0 1777.5 21.73 0.1489
1/0 1712.5 19.74 0.0942
160AM 1/0 1745 20.72 0.1180
1/0 1777.5 21.18 0.1312
1/0 17115 19.59 0.0910
QPsK 1/0 1745 21.07 0.1279
3 1/0 17785 21.18 0.1312
1/0 17115 18.56 0.0718
160AM 1/0 1745 20.03 0.1007
1/0 17785 20.39 0.1094
1/0 1710.7 20.13 0.1030
QPsK 1/0 1745 21.33 0.1358
14 1/0 1779.3 20.20 0.1047
1/0 1710.7 19.09 0.0811
160AM 1/0 1745 20.27 0.1064
1/0 1779.3 19.00 0.0794
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10.1.1. GSM

GPRS 850

EGPRS 850

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12726800
Date: 22202018
Test Engineer: 19480 BS
Configuration: EUT Only
Location: Charmber J
Mode: GPRS 850 MHz Fundamentals.

Jest Equpment:
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T416, Chamber J Passthrough Cables

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12726800
Date: 22202018
Test Engineer: 19480 BS
Configuration: EUT Only
Location: Chatmber J
Mode: EGPRS 850 MHz Fundamentals

Jest Equpment:
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T416, Chamber J Passthrough Cables

f S$G reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes f S$G reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes
MHz dBm| HV (dB; dBd| dBm dBm MHz dBm| HV (dB; dBd| dBm dBm
Low Ch Low Ch
82420 2250 v EX] [X] 19.50 85 180 82420 1588 v EX] [X] 1290 | 385 255
824.20 29.07 H 31 0.2 2647 | 385 123 824.20 2517 H 31 0.2 2227 | 385 -16.2
Mid Ch Mid Ch
836.60 2079 v X} 04 1772 | 3185 208 836.60 1538 v X} 04 12 185 262
836.60 2182 H X} 0.2 2485 | 385 3.7 836.60 238 H X} 0.2 2041 | 385 -18.4
High Ch | High Ch |
848.80 2141 v 32 0.0 1826 | 385 202 848.80 1550 v 32 0.0 1235 | 385 264
848.80 082 H 32 0.1 2587 | 385 128 848.80 2485 H 32 0.1 290 | 385 168
GPRS 1900 EGPRS 1900
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project #: 12726900 Project #: 12726900
Date: 272202019 Date: 272202019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber J Location: Chamber J
Mode: GPRS 1900 MHz Fundamentals Mode: EGPRS 1900 MHz Fundamentals

Jest Equpment;
Recelving: Horn PRE0101793, and Chamber J SMA Cables
‘Substitution: Horn PRE0181258, Chamber J Passthrough Cables.

Jest Equpment;
Recelving: Horn PRE0101793, and Chamber J SMA Cables
‘Substitution: Horn PRE0181258, Chamber J Passthrough Cables.

f SGreading Ant. Pol. Cable Loss Antenna Gain EIRP  Limit  Delta Notes f SGreading Ant. Pol. Cable Loss Antenna Gain EIRP  Limit  Delta Notes

MHz dBm) HV (dB; dBi dBm dBm dB] MHz dBm) HV (dB; dBi dBm dBm dB]
Low Ch Low Ch
1850.20 1954 v 50 9.8 2431 EED) a7 1850.20 17.04 v 50 9.8 .78 EED) ETF)
185020 | 1580 H 50 9.8 20.67 3.0 123 185020 | 1344 H 50 9.8 17.91 3.0 154
Mid Ch Mid Ch
1880.00 18.83 v 54 100 2.7 3.0 9.3 1880.00 18.42 v 54 100 2.00 3.0 20
1880.00 15.58 H 51 10.0 2046 3.0 -12.5 1880.00 13.38 H 51 10.0 18.26 3.0 4.7
High Ch High Ch
1908.80 18.55 v 52 101 23.50 330 -85 1908.80 15.78 v 52 101 20.73 330 123
190080 | 1158 H 52 1041 16.51 330 185 100080 | 899 H 52 1041 13.94 330 ECE]

Page 225 of 294

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

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

FORM NO: CCSUP4031B

TEL:(510) 771-1000 FAX:(510) 661-0888




REPORT NO: 12726919-E1V1
FCC ID: ASLSMA705MN
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10.1.2. WCDMA

B2 REL99

B2 HSDPA

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12726800
Date: 22372019
Test Engineer: 19480 BS
Configuration: EUT Only
Location: Charmber J
Mode: Rel%? Band 2 Fundamentals

Jest Equpment;
Recelving: Horn PRE0101793, and Chamber J SMA Cables.
‘Substitution: Horn PRE0181258, Chamber J Passthrough Cables

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12726800
Date: 22372019
Test Engineer: 19480 BS
Configuration: EUT Only
Location: Charmber J
Mode: HSDPA Band 2 Fundamentals

Jest Equpment;
Recelving: Horn PRE0101793, and Chamber J SMA Cables.
‘Substitution: Horn PRE0181258, Chamber J Passthrough Cables

f SGreading Ant.Pol. Cable Loss Antenna Gain EIRP  Limit  Delta Notes f SGreading Ant.Pol. Cable Loss Antenna Gain EIRP  Limit  Delta Notes

MHz dBm| HV [dB; dBI dBm dBm dB] MHz dBm| HV [dB; dBI dBm dBm dB]
Low Ch Low Ch
1852.40 14.95 v 50 9.8 19.73 330 133 1852.40 14.04 v 50 9.8 18.82 330 42
185240 13.25 H 5.0 9.8 18.03 33.0 -15.0 185240 1231 H 5.0 9.8 17.09 33.0 -15.9
Mid Ch Mid Ch
1880.00 13.37 v 54 100 1825 | 330 48 1880.00 1228 v 54 100 748 330 158
1860.00 11.38 H 54 100 16.27 330 -16.7 1860.00 10.36 H 54 100 15.24 330 78
High Ch | | High Ch | |
1907.60 14.40 v 52 104 1935 | 330 37 1907.60 13.36 v 52 104 18.31 33.0 147
1907.60 667 H 52 104 11.62 330 24 1907.60 5.6 H 52 104 10.56 330 224

B4 REL99 B4 HSDPA

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12726919
Date: 3/26/2019
Test Engineer: 19480 BS
Configuration: EUT Only
Location: Chamber |
Mode: Rel99 Band 4 Fundamentals

Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12726919
Date: 3/26/2019
Test Engineer: 19450 BS

figuration: EUT Only

Chamber |
HSDPA Band 4 Fundamentals

Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables

f SGreading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit | Delta Notes f SGreading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit | Delta Notes
MHz (dBm) (HV) (dB) (dBi) (dB) MHz (dBm) (HV) (dB) (dBi) (dB)
Low Low
124 1209 v 48 93 16,61 300 34 124 11,09 v x| 93 15,61 300 44
12,4 15.74 [ 43 93 20.36 300 97 12,4 14.66 [ 43 93 19,18 300 108
Mid Cl Mid Cl
1732, 12.78 v 48 93 72t 30.0, A2 1732, 1172 v 43 93 1621 30.0, 138
1732.6/ 16.84 H 48 93 21.33 30.0 8.7 1732.6/ 15.69 H 48 93 20.18 30.0 9.8
High C High C
152,61 1745 Vi if 83 5,93 300 i 152,61 0754 Vi if 83 5,01 300 450
1752.6/ 17.40 H 438 93 21.87 30.0 8.1 1752.6/ 16.43 H 438 93 20.90 30.0 9.1
B5 REL99 B5 HSDPA
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project #: 12726900 Project #: 12726900
Date: 212112019 Date: 212112019
Test Engineer: 18480 BS Test Engineer: 18480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber J Location: Chamber J
Mode: Rel99 Band 5 Fundamentals Mode: HSDPA Band 5 Fundamentals
Test Equpment: Test Equpment:
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T418, Chamber J Passthrough Cables ‘Substitution: Dipole T418, Chamber J Passthrough Cables
f S$G reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes f S$G reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes
MHz (dBm) (HV) (dB) (dBd) (dBm) | (dBm)  (dB) MHz (dBm) (HV) (dB) (dBd) (dBm) | (dBm)  (dB)
Low Ch T Low Ch T
826.40 1412 v 31 0.1 na 385 274 826.40 13.36 v 31 0.1 10.35 385 281
826.40 .48 H EE] 0.2 18.27 85 202 826.40 2056 H EE] 0.2 17.65 85 208
Mid Ch Mid Ch
836,60 1372 v EE] 0.1 1065 | 385 218 836,60 13.04 v EE] 0.1 997 | 385 285
836.60 2075 H 31 0.2 17.78 38.5 -20.7 836.60 2021 H 31 0.2 17.24 38.5 -3
High Ch High Ch
846.60 14.02 v 31 0.0 1088 385 =216 846.60 13.04 v 31 0.0 991 | 385 286
846,60 2136 H 31 0.1 18.33 85 202 846,60 20.48 H 31 0.1 17.45 85 214
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10.1.3. LTEBand 2

20MHz QPSK 20MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/25/2019 Date: 3/25/2019
Test Engineer: 19430 BS Test Engineer: 19430 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 2 Fundamentals, 20MHz Bandwidth Mode: LTE_16QAM Band 2 Fundamentals, 20MHz Bandwidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f S$Greading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes f S$Greading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes
MHz (dBm) (HV) (dB) (dBi) (dBm) ' (dBm) . (dB) MHz (dBm) (HV) (dB) (dBi) (dBm) ' (dBm) . (dB)
Low Ch Low Ch
1860.00 14.65 v 5.0 98 19.46 33.0 135 1860.00 13.69 v 5.0 98 18.50 33.0 145
1860.00 1820 H 5.0 98 20 330, 100 1860.00 714 H 5.0 98 21.95 330, EIN]
Wid C Wid C
1880.0 13.711 v 5.1 10.0 18.59 33.0 144 1880.0 12.94 v 5.1 10.0 17.82 33.0 152
1880.0 A7.51 H 51 100 2239 3.0 106 1880.0 16.74 H 51 100 21.62 3.0 14
High € High €
1900,0 1411 v 51 0.1 19,06 330 39 1900,0 1336 v 51 0.1 18,31 330 A4
1600 A7.08 H 51 0.1 203 330 410 1600 16.31 H 51 0.1 pik 330 AT
15MHz QPSK 15MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/25/2019 Date: 3/25/2019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 2 Fundamentals, 15MHz Bandwidih Mode: LTE_16QAM Band 2 Fundamentals, 15MHz Bandwidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit | Delta Notes f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit | Delta Notes
MHz (dBm) (HV) (dB) (dBi) (dBm) (dBm) . (dB) MHz (dBm) (HV) (dB) (dBi) (dBm) (dBm) . (dB)
Low Ch e Low Ch e
1857.50 14.18 v 5.0 98 18.98 33.0 -14.0 1857.50 13.12 v 5.0 98 17.92 33.0 151
1857.50. 18.18 H 5.0 98 229 3.0, 100 1857.50. 1710 H 5.0 98 21.90 3.0, 11
Mid Cl Mid Cl
1880,01 1365 v 51 10,0 1853 330, 45 1880,01 12.87 v 51 10,0 fTAE] 330, 153
188001 A7.18 H 51 0.0 2306 350 0.9 188001 16.40 H 51 0.0 ik 350 AT
High G High G
1902.5 13.26 v 51 0.1 1821 3.0 A48 1902.5 1245 v 51 0.1 7,40 3.0 56
16025 A7.18 [ 51 0.1 priid 390 ‘0.9 16025 16.39 [ 51 0.1 134 390 AT
10MHz QPSK 10MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engineer: 19450 BS Test Engineer: 19450 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 2 Fundamentals, 10MHz Bandwidth Mode: LTE_16QAM Band 2 Fundamentals, 10MHz Bandviidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes f SGreading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes
MHz (dBm) (HV) (dB) (dBi) (dBm) (dBm) . (dB) MHz (dBm) (HV) (dB) (dBi) (dBm) (dBm) . (dB)
Low Ch Low Ch
185500 1549 v 50 98 2028 330 A2 185500 1431 v 50 98 19,10 330 39
1855.60° 1873 [ 50 98 2351 390 95 1855.60° 1753 [ 50 98 prik]] 390 0.1
Mid Cl Mid Cl
1880.0 13.07 v 51 0.0 17.95 3.0, A5 1880.0 1222 v 51 0.0 7,10 3.0, 159
1880.01 17.58 H 51 0.0 2246 EEX) 405 1880.01 16.70 H 51 0.0 2158 EEX) 14
High Cl High Cl
1905.0) 1330 v 51 0.1 18.25 330 48 1905.0) 1251 v 51 0.1 17.46 330 55
1905.0¢ 16.89 H 5.1 10.1 21.84 33.0 112 1905.0¢ 16.10 H 5.1 10.1 21.05 33.0 -12.0
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5MHz QPSK 5MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project #: 12726919 Project #: 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engine 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 2 Fundamentals, 5MHz Bandwidth Mode: LTE_16QAM Band 2 Fundamentals, 5MHz Banduwidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit = Delta Notes f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit = Delta Notes
MHz (dBm) (HV) (dB) (dBi) (dBm) : (dBm) _ (dB) MHz (dBm) (HV) (dB) (dBi) (dBm) : (dBm) _ (dB)
Low Ch Low Ch
185250 1480 v 50 98 1956 3.0 34 185250 1375 v 50 98 1853 3.0 45
1852,50 1846 H 5.0 98 3.2 330 9 1852,50 1742 H 5.0 98 2220 330 08
Mid C Mid C
1880.0) 1373 v 51 0.0 1861 330, 44 1880.0) 1284 v 51 0.0 TA7] 330, 453
1880,01 1723 H 5.1 0.0 22.11 330 0.9 1880,01 16.32 H 5.1 0.0 2120 330 18
High C High C
9075 1280 v 51 (K] i) 350 53 9075 165 v 51 (K] 6,90 350 6.1
1907.5¢ 16.70 H 5.1 10.1 21.65 33.0 114 1907.5¢ 15.76 H 5.1 10.1 20.71 33.0 123
3MHz QPSK 3MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project #: 12726919 Project #: 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 2 Fundamentals, 3MHz Bandwidth Mode: LTE_16QAM Band 2 Fundamentals, 3MHz Bandwidth
Jest Equpment: Jest Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant. Pol. Cable Loss Antenna Gain ERP Limit  Delta Notes f SGreading: Ant. Pol. Cable Loss Antenna Gain ERP Limit  Delta Notes
MHz | (dBm) (HNV) (dB) (dBi) (dBm) | (dBm) | (dB) MHz | (dBm) (HNV) (dB) (dBi) (dBm) | (dBm) | (dB)
LowCh LowCh
185150 1510 v 50 938 19.88 330 31 185150 13.92 v 50 938 18.70 330 43
1851.50 18.57 H 5.0 9.8 23.35 33.0 9.7 1851.50 17.39 H 5.0 9.8 217 33.0 -10.8
Mid C Mid C
1880, 1330 1 51 gLX) 808 ki) KrE) 1880, 1238 1 51 gLX) (TAK] ki) 58
1880.0 17.42 H 51 10.0 22.30 33.0 -10.7 1880.0 16.49 H 51 10.0 21.37 33.0 -11.6
High C High C
1908.5( 13.06 v 5.2 10.1 18.01 33.0 -15.0 1908.5( 12.04 v 5.2 10.1 16.99 33.0 -16.0
19085 16.66 H 52 10,1 2161 330, 14 19085 1564 H 52 10,1 20.59 330, 124
1.4MHz QPSK 1.4MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engineer: 19430 BS Test Engineer: 19430 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 2 Fundamentals, 1 4MHz Bandwidth Mode: LTE_16QAM Band 2 Fundamentals, 1 4MHz Bandwidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant Pol. Cable Loss Antenna Gain ERP Limit = Delta Notes f SGreading: Ant Pol. Cable Loss Antenna Gain ERP Limit = Delta Notes
MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm)  (dB) MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm)  (dB)
Low Ch Low Ch
185070, 1534 v 50 98 3011 350 428 185070, 1424 v 50 98 9,01 350 440
1850.70 18.46 H 5.0 98 23.23 33.0 9.8 1850.70 17.35 H 5.0 98 22.12 33.0 -10.9
Mid C Mid C
1880.0¢ 13.57 v 5.1 10.0 18.45 330 -14.6 1880.0¢ 12,53 v 5.1 10.0 7.4 330 -15.6
. 1880.01 17.38 H 51 100 2.7 330 AT . 1880.01 1634 H 51 100 2772 330 18
Fiigh C Fiigh C
1909.3( 12.67 v 52 10.1 17.62 33.0 154 1909.3( 11.66 v 52 10.1 16.61 33.0 164
1909.3 15.72 H 52 0.1 20.67 3.0, 123 1909.3 14.70 H 52 0.1 19.65 3.0, 134
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10.1.4. LTEBand 4

20MHz QPSK 20MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 4 Fundamentals, 20MHz Bandwidh Mode: LTE_16QAM Band 4 Fundamentals, 20MHz Bandwiidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f S$Greading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes f S$Greading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes
MHz (dBm) (HV) (dB) (dBi) (dBm) ' (dBm) . (dB) MHz (dBm) (HV) (dB) (dBi) (dBm) ' (dBm) . (dB)
Low Ch Low Ch
1720.00 10.91 v 438 93 15.42 30.0 -14.6 1720.00 9.99 v 438 93 14.50 30.0 155
172000 1507 H 438 93 2028 300, 97 172000 1489 H 438 93 19.40 300, 106
Wid C Wid C
732.5( 11.37 v 438 93 15.86 30.0 141 732.5( 10.63 v 438 93 15.12 30.0 149
2.5 1632 H 48 93 20.61 30.0 92 2.5 1562 H 48 93 20.11 30.0 99
Cl Cl
5. 1249 v x| 93 1696 300 30 5. 1165 v 48 93 16,12 300 39
45,0 16.10 H ¥] 93 20.57 300, 94 45,0 1535 H ¥] 93 1973 300, 0.3
15MHz QPSK 15MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 4 Fundamentals, 15MHz Bandwidih Mode: LTE_16QAM Band 4 Fundamentals, 15MHz Bandwidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit | Delta Notes f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit | Delta Notes
MHz (dBm) (HV) (dB) (dBi) (dBm) (dBm) . (dB) MHz (dBm) (HV) (dB) (dBi) (dBm) (dBm) . (dB)
Low Ch e Low Ch e
1717.50 1117 v 438 a3 15.68 30.0 -14.3 1717.50 10.25 v 438 a3 14.76 30.0 152
717,50 1475 H 48 93 19.26 300, 07 717,50 1391 H 48 93 18.42 300, 116
Mid Cl Mid Cl
732.5 1192 v 438 93 16,41 30,0, 136 732.5 1125 v 438 93 1574 30,0, 43
132,51 1623 H a8 93 30.72 30.0 93 132,51 1551 H a8 93 30,60 30.0 10,0
ligh CI ligh CI
Ta5 1232 v a8 93 16.79 300 32 Ta5 1130 v a8 93 577 300 42
7.5 16.09 [ 43 93 20.56 300 94 7.5 15.08 [ 43 93 1955 300 ‘105
10MHz QPSK 10MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engineer: 19450 BS Test Engineer: 19450 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 4 Fundamentals, 10MHz Bandwidth Mode: LTE_16QAM Band 4 Fundamentals, 10MHz Bandviidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes f SGreading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes
MHz (dBm) (HV) (dB) (dBi) (dBm) (dBm) . (dB) MHz (dBm) (HV) (dB) (dBi) (dBm) (dBm) . (dB)
Low Ch Low Ch
715,00 1091 v 48 93 1543 300 46 715,00 10,07 v 48 93 1459 300 54
715,00, 15,64 [ 43 93 20.16 300 98 715,00, 1471 [ 43 93 1923 300 ‘108
Mid Cl Mid Cl
17325 1174 v 48 93 16.23 30.0, 138 17325 10.98 v 48 93 1547 30.0, 45
17325 1504 H 48 93 1973 30.0 403 17325 1455 H 48 93 19,04 30.0 10
High Cl High Cl
750,01 11.08 v a8 93 1554 30.0 45 750,01 1015 v a8 93 1461 30.0 5.4
1750.0¢ 16.42 H 48 93 20.88 30.0 9.1 1750.0¢ 15.51 H 48 93 19.97 30.0 -10.0
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5MHz QPSK 5MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project #: 12726919 Project #: 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 4 Fundamentals, 5MHz Bandwidth Mode: LTE_16QAM Band 4 Fundamentals, 5MHz Banduwidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit = Delta Notes f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit = Delta Notes
MHz (dBm) (HV) (dB) (dBi) (dBm) : (dBm) _ (dB) MHz (dBm) (HV) (dB) (dBi) (dBm) : (dBm) _ (dB)
Low Ch Low Ch
171250 1112 v 48 93 1564 30.0 44 171250 1034 v 48 93 1486 30.0 51
112,50 1561 H ¥ 9.3 2013 30.0 99 112,50 14,84 H a8 9.3 19.36 30.0 06
Mid C Mid C
1732.5 12,49 v a3 93 16.98 30.0, 130 1732.5 1175 v a3 93 16.24 30.0, 38
173,51 16.30 H 48 9.3 20.79 30.0 9.7 173,51 1559 H 48 9.3 20,08 30.0 9.9
High C High C
11525 11,06 v ig 83 553 300 45 11525 10,28 v id 83 .75 300 53
1752.5( 16.45 H 438 93 20.92 30.0 9.1 1752.5( 15.66 H 438 93 2013 30.0 9.9
3MHz QPSK 3MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project #: 12726919 Project #: 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 4 Fundamentals, 3MHz Bandwidth Mode: LTE_16QAM Band 4 Fundamentals, 3MHz Bandwidth
Jest Equpment: Jest Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant. Pol. Cable Loss Antenna Gain ERP Limit  Delta Notes f SGreading: Ant. Pol. Cable Loss Antenna Gain ERP Limit  Delta Notes
MHz | (dBm) (HNV) (dB) (dBi) (dBm) | (dBm) | (dB) MHz | (dBm) (HNV) (dB) (dBi) (dBm) | (dBm) | (dB)
LowCh LowCh
171150, 1030 v a8 93 14.82 30.0 452 171150, 936 v a8 93 1388 30.0 6.1
1711.50 15.12 H 438 93 19.64 30.0 -104 1711.50 1418 H 438 93 18.70 30.0 113
. Mid C . Mid C
7325 184 1 X 83 633 3070 A5 7325 161 1 X 93 550 3070 45
1732.5( 16.16 H 438 93 20.65 30.0 9.3 1732.5( 15.42 H 438 93 19.91 30.0 101
High C High C
1793.5( 10.61 v 48 93 15.09 30.0 149 1793.5( 9.85 v 48 93 14.33 30.0 15.7
753,51 1633 H 438 93 2081 300, 92 753,51 1559 H 438 93 20.07 300, 99
1.4MHz QPSK 1.4MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/26/2019 Date: 3/26/2019
Test Engineer: 19430 BS Test Engineer: 19430 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 4 Fundamentals, 1 4MHz Bandwidth Mode: LTE_16QAM Band 4 Fundamentals, 1 4MHz Bandwidth
Test Equpment: Test Equpment:
Receiving: Horn T862, and Chamber | SMA Cables Receiving: Horn T862, and Chamber | SMA Cables
Substitution: Horn PRE0181258, Chamber | Passthrough Cables Substitution: Horn PRE0181258, Chamber | Passthrough Cables
f SGreading: Ant Pol. Cable Loss Antenna Gain ERP Limit = Delta Notes f SGreading: Ant Pol. Cable Loss Antenna Gain ERP Limit = Delta Notes
MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm)  (dB) MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm)  (dB)
Low Ch Low Ch
171070, 11,60 v X} 93 853 30.0 45 171070, 10,05 v X} 93 458 30.0 54
1710.70 14.43 H 438 93 18.96 30.0 -11.0 1710.70 13.48 H 438 93 18.01 30.0 -12.0
Mid C Mid C
1732.5( 12.01 v 48 93 16.50 30.0 135 1732.5( 11.25 v 48 93 15.74 30.0 143
1732.5 15,57 H X} 93 20.06 300 99 1732.5 1483 H x| 93 1932 300 AT
Fiigh C Fiigh C
1754.3( 10.69 v 438 93 15.17 30.0 -14.8 1754.3( 9.93 v 438 93 14.41 30.0 -15.6
1754.3 1631 H 48 93 20.79 300, 92 1754.3 15,51 H 48 93 20.05 300, 9.9
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10.1.5. LTEBand 5

10MHz QPSK

10MHz 16QAM

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung

Project #: 12726800

Date: 27222019

Test Engineer: 19480 BS

Configuration: EUT Only

Location: Chatmber J

Mode: LTE_QPSK Band 5 Fundamentals, 10MHz Bandwidth

Jest Equpment;
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T416, Chamber J Passthrough Cables

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung

Project #: 12726800

Date: 27222019

Test Engineer: 19480 BS

Configuration: EUT Only

Location: Chatmber J

Mode: LTE_16QAM Band 5 Fundamentals, 10MHz Bandwidth

Jest Equpment;
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T416, Chamber J Passthrough Cables

f S$G reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes f S$G reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes
MHz dBm| HV (dB; dBd| dBm dBm MHz dBm| HV (dB; dBd| dBm dBm
Low Ch Low Ch
820.00 1525 v EX] [X] 1223 | 385 263 820.00 1453 v EX] [X] 1.5 /5 210
829.00 19.99 H 31 0.2 1707 | 385 214 829.00 19.27 H 31 0.2 16.35 385 222
Mid Ch Mid Ch
836.50 1480 v X} 04 173 385 268 836.50 1291 v X} 04 1084 | 385 217
836.50 1845 H X} 0.2 1648 | 385 -22.0 836.50 1857 H X} 0.2 1560 | 385 229
High Ch | High Ch |
844.00 1498 v 34 0.0 186 | 385 266 844.00 1422 v 34 0.0 A0 | 385 274
844.00 18.50 H 34 [X] 1648 | 385 220 844.00 18.78 H 34 [X] 577 | 85 22T
5MHz QPSK 5MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project #: 12726900 Project #: 12726900
Date: 2222019 Date: 2222019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber J Location: Chamber J
Mode: LTE_QPSK Band 5 Fundamentals, SMHz Bandwidth Mode: LTE_16QAM Band 5 Fundamentals, SMHz Bandwidin

Jest Equpment;
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T418, Chamber J Passthrough Cables

Jest Equpment;
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T418, Chamber J Passthrough Cables

f SGreading Ant. Pol. Cable Loss Antenna Gain ERP Limit  Delta Notes f SGreading Ant. Pol. Cable Loss Antenna Gain ERP Limit  Delta Notes

MHz dBm)] HV (dB; (dBd) dBm dBm dB] MHz dBm)] HV (dB; (dBd) dBm dBm dB]
Low Ch Low Ch

826.50 14.62 v 34 [X] .61 85 %3 826.50 13.98 v 34 [X] 10.97 85 215
826.50 18.44 H a1 02 1651 | 385 220 826.50 18.77 H a1 02 1586 | 385 26
Mid Ch Mid Ch

83650 1454 v EX] [X] .47 85 270 83650 1384 v EX] [X] 10.57 85 278
836.50 18.08 H 31 0.2 16.12 385 224 836.50 18.20 H 31 0.2 1523 385 233
High Ch High Ch

846.50 14.65 v 31 0.0 11.52 385 =210 846.50 1391 v 31 0.0 10.78 385 =217
846.50 1893 H 31 [X] 1590 | 385 228 846.50 1819 H 31 [X] 1516 | 385 233

3MHz QPSK 3MHz 16QAM

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung

Project #: 12726800

Date: 27222019

Test Engineer: 19480 BS

Configuration: EUT Only

Location: Chatmber J

Mode: LTE_QPSK Band 5 Fundamentals, 3MHz Bandwidth

Jest Equpment;
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T416, Chamber J Passthrough Cables

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung

Project #: 12726800

Date: 27222019

Test Engineer: 19480 BS

Configuration: EUT Only

Location: Chatmber J

Mode: LTE_16QAM Band 5 Fundamentals, 3MHz Bandwidth

Jest Equpment;
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T416, Chamber J Passthrough Cables

f S$G reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes f S$G reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes
MHz [dBm) HIV] (dB] dBd] dBm| [dBm MHz [dBm) HIV] (dB] dBd] dBm| [dBm
Low Ch | Low Ch |
825.50 14.30 v 31 0.1 11.30 385 272 825.50 13.54 v 31 0.1 10.54 385 -28.0
825.50 1891 H 31 02 1601 | 385 225 825.50 1845 H 31 02 1525 | 385 -3
Mid Ch | Mid Ch |
836.50 14.13 v 31 0.1 1106 385 274 836.50 13.18 v 31 0.1 1041 385 284
836.50 1848 H 34 02 1551 | 385 230 836.50 1754 H 34 02 1457 | 385 39
High Ch High Ch
847.50 1441 v 34 0.0 1097 | 385 15 847.50 1349 v 34 0.0 1005 | 385 284
847.50 18.80 H 31 0.1 15.76 385 -22.7 847.50 17.85 H 31 0.1 14.81 385 -23.7
1.4MHz QPSK 1.4MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
‘Company: Samsung ‘Company: Samsung
Project #: 12726800 Project #: 12726800
Date: 272202019 Date: 272202019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber J Location: Chamber J
Mode: LTE_GPSK Band § Fundamentals. 1 4MHz Bandwidth Mode: LTE_18QAM Band 5 Fundamentals, 1.4MHz Bandwidih

Jest Equpment;
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T418, Chamber J Passthrough Cables

Jest Equpment;
Recelving: Hybrid PRE0181575, and Chamber J SMA Cables
‘Substitution: Dipole T418, Chamber J Passthrough Cables

f SGreading Ant. Pol. Cable Loss Antenna Gain ERP Limit  Delta Notes

MHz dBm)] HV (dB; (dBd) dBm dBm dB]
Low Ch

824.70 14.32 v 34 [X] 11.32 85 21z
824.70 18.86 H a1 02 1596 | 385 25
Mid Ch

83650 13.98 v EX] [X] 10.39 85 276
836.50 18.56 H 31 0.2 15.50 385 -22.9
High Ch |

848.30 13.99 v 32 0.0 10.85 385 =217
848.30 18.44 H 32 0.4 15.40 85 234

f SGreading Ant. Pol. Cable Loss Antenna Gain ERP Limit  Delta Notes

MHz dBm)] HV (dB; (dBd) dBm dBm dB]
Low Ch

824.70 1352 v 34 [X] 10.52 85 280
824.70 18.05 H a1 02 1515 | 385 23
Mid Ch

83650 13.05 v EX] [X] 9.98 85 285
836.50 17.67 H 31 0.2 14.70 385 238
High Ch |

848.30 1345 v 32 0.0 10.01 385 285
848.30 17.61 H 32 0.4 14.57 85 238
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10.1.6. LTE Band 12

10MHz QPSK 10MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/27/2019 Date: 3/27/2019
Test Engineer: 19430 BS Test Engineer: 19430 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 12 Fundamentals, 10MHz Bandwidth Mode: LTE_16QAM Band 12 Fundamentals, 10MHz Bandwidth
Test Equpment: Test Equpment:
Receiving: Hybrid PRE0184971, and Chamber | SMA Cables Receiving: Hybrid PRE0184971, and Chamber | SMA Cables
Substitution: Dipole T416, Chamber | Passthrough Cables Substitution: Dipole T416, Chamber | Passthrough Cables
f S$Greading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes f S$Greading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes
MHz (dBm) (HV) (dB) (dBd) (dBm) ' (dBm) . (dB) MHz (dBm) (HV) (dB) (dBd) (dBm) ' (dBm) . (dB)
Low Low
104,00 9.34 v 28 1.2 7.66 348 211 104,00 8.50 v 28 1.2 6.82 348 -28.0
704,01 17.16 H 28 16 15,86 348 189 704,01 1632 H 28 16 15.02 348 198
iid C iid C
07.51 9.58 v 29 11 187 3438 269 07.51 8.73 v 29 11 7.02 3438 -21.8
07.5¢ 1714 H 29 1.5 15.80 38 19.0 07.5¢ 1631 H 29 1.5 14.97 38 198
High Ch High Ch
11.00 1009 v 29 11 834 348 265 11.00 924 v 29 11 7.49 348 213
11,00 1714 H 29 ) 5.75 338 9.1 11,00 16.28 H 29 ) 489 338 Eix)
5MHz QPSK 5MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/127/2019 Date: 3/127/2019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 12 Fundamentals, 5MHz Bandwidth Mode: LTE_16QAM Band 12 Fundamentals, 5MHz Bandwidth
Test Equpment Test Equpment:
Receiving: Hybrid PRE0184971, and Chamber | SMA Cables Receiving: Hybrid PRE0184971, and Chamber | SMA Cables
Substitution: Dipole T416, Chamber | Passthrough Cables Substitution: Dipole T416, Chamber | Passthrough Cables
f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit | Delta Notes f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit | Delta Notes
MHz (dBm) (HV) (dB) (dBd) (dBm) (dBm) . (dB) MHz (dBm) (HV) (dB) (dBd) (dBm) (dBm) . (dB)
Low I R Low I R
701.5 9.10 v 28 1.2 7.45 3438 214 701.5 8.33 v 28 1.2 6.68 3438 281
701.5 17.09 H 28 16 15.83 38 19.0 701.5 16.36 H 28 16 15.10 38 9.7
Mid Mid
07 9.80 v 29 1 8.09 348 261 07 908 v 29 1 731 348 274
07 753 H px) i) 6,18 30§ 136 07 16.80 H px) i) 5.4 30§ 493
High Ch High Ch
13,50 1043 v 29 11 8.66 348 261 13,50 960 v 29 11 7.83 348 270
1350 1753 [ 29 14 6,08 338 8.7 1350 16.76 [ 29 14 533 338 ‘155
3MHz QPSK 3MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 312742019 Date: 312742019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 12 Fundamentals, 3MHz Bandwidth Mode: LTE_16QAM Band 12 Fundamentals. 3MHz Bandviidth
Test Equpmen Test Equpment:
Receiving: Hybrid PRE0184971, and Chamber | SMA Cables Receiving: Hybrid PRE0184971, and Chamber | SMA Cables
Substitution: Dipole T416, Chamber | Passthrough Cables Substitution: Dipole T416, Chamber | Passthrough Cables
f SGreading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes f SGreading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes
MHz (dBm) (HV) (dB) (dBd) (dBm) (dBm) . (dB) MHz (dBm) (HV) (dB) (dBd) (dBm) (dBm) . (dB)
Low Low
700, 937 v 28 12 713 348 271 700, 852 v 28 12 6.68 348 219
700, A7.00 [ 23 16 .75 338 190 700, 6.7 [ 23 16 4,93 338 Eix)
Mid Mid
07 9.93 v 29 14 822 3438 266 07 908 v 29 14 737 3438 274
07. 17.68 H 29 15 16.34 348 485 07. 16.64 H 29 15 550 348 493
High Ch High Ch
14.50 1003 v 29 11 8.25 3438 266 14.50 925 v 29 11 .47 3438 273
14.50 17.76 H 29 14 16.32 348 -18.5 14.50 16.98 H 29 14 15.54 348 -19.3
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1.4MHz QPSK

1.4MHz 16QAM

Project
Date:

Mode:

Company:

#:

Test Engineer:
Configuration:
Location:

Test Equpment:
Receiving: Hybrid PRE0184371, and Chamber | SMA Cables
Substitution: Dipole T416, Chamber | Passthrough Cables

Samsung
12726919
3/27/2019
19480 BS
EUT Only
Chamber |

UL Verification Services, Inc.
High Frequency Substitution Measurement

LTE_QPSK Band 12 Fundamentals, 1.4MHz Bandwidth

Company: Samsung
Project #: 12726919
Date: 312742019
Test Engineer: 19480 BS
Configuration: EUT Only
Location: Chamber |
Mode: LTE_16QAM Band 12 Fundamentals, 1.4MHz Bandwidth

Test Equpment:
Receiving: Hybrid PRE0184371, and Chamber | SMA Cables
Substitution: Dipole T416, Chamber | Passthrough Cables

UL Verification Services, Inc.
High Frequency Substitution Measurement

f

$G reading: Ant. Pol.

Cable Loss

Antenna Gain

ERP Limit = Delta Notes f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit = Delta Notes

MHz (dBm) (HV) (dB) (dBd) (dBm) : (dBm) _ (dB) MHz (dBm) (HV) (dB) (dBd) (dBm) : (dBm) _ (dB)
Low Low

699.7 .76 v 28 12 712 348 2771 699.7 .61 v 28 12 5.97 348 288
699.7¢ 16.75 H 28 16 15.51 348 193 699.7¢ 15.89 H 28 16 14.65 348 -20.2
Mid C Mid C

07,5 9562 v 29 14 7.91 3438 269 07,5 877 v 29 14 7.06 3438 211
07.51 17.39 H 29 1.5 16.05 348 -18.8 07.51 16.54 H 29 1.5 15.20 348 -19.6
High Ch High Ch

15.30 G357 v px) i .2 348 1K) 15.30 i) v px) i 650 348 F1k]
15.30 17.29 H 29 14 15.84 3438 -19.0 15.30 16.47 H 29 14 15.02 3438 -19.8
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10.1.7. LTE Band 13

10MHz QPSK

10MHz 16QAM

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project # 12726919
Date: 3/27/2019
Test Engineer: 19430 BS
Configuration: EUT Only
Location: Chamber |
Mode: LTE_QPSK Band 13 Fundamentals, 10MHz Bandvidth

Test Equpment:
Rec: id PRE0184971, and Chamber | SMA Cables
Substitution: Dipole T416, Chamber | Passthrough Cables

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project # 12726919
Date: 3/27/2019
Test Engineer: 19430 BS
Configuration: EUT Only
Location: Chamber |
Mode: LTE_16QAM Band 13 Fundamentals, 10MHz Bandwidth

Test Equpment:
Rec: id PRE0184971, and Chamber | SMA Cables
Substitution: Dipole T416, Chamber | Passthrough Cables

f S$Greading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes f S$Greading: Ant.Pol. (Cable Loss Antenna Gain. ERP Limit = Delta Notes
MHz (dBm) (HV) (dB) (dBd) (dBm) ' (dBm) . (dB) MHz (dBm) (HV) (dB) (dBd) (dBm) ' (dBm) . (dB)
Low Low
182,00 0.00 v 3.0 0.3 0.00 348 0.0 182,00 0.00 v 3.0 0.3 0.00 348 0.0
18200 0.00 H 30 0.5 0.00 348 0.0 18200 0.00 H 30 0.5 0.00 348 0.0
Wiid C iid C
782.01 14.99 v 3.0 0.3 12.33 3438 24 782.01 13.99 v 3.0 0.3 11.33 3438 234
782,01 219 H 30 0.5 2027 38 45 782,01 21.80 H 30 0.5 1926 38 155
High Ch High Ch
782,00 0.00 v 30 0.3 0.00, 348 0.0 782,00 0.00 v 30 0.3 0.00, 348 0.0
782,00 0,00 H 30 [ 0.00 338 0.0 782,00 0,00 H 30 [ 0.00 338 0.0
5MHz QPSK 5MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project # 12726919 Project # 12726919
Date: 3/127/2019 Date: 3/127/2019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 13 Fundamentals, 5MHz Bandwidth Mode: LTE_16QAM Band 13 Fundamentals, 5MHz Bandwidth

Test Equpment:
Receiving: Hybrid PRE0184971, and Chamber | SMA Cables
Substitution: Dipole T416, Chamber | Passthrough Cables

Test Equpment:
Receiving: Hybrid PRE0184971, and Chamber | SMA Cables
Substitution: Dipole T416, Chamber | Passthrough Cables

f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit | Delta Notes f SGreading: Ant.Pol. Cable Loss Antenna Gain. ERP Limit | Delta Notes
MHz (dBm) (HV) (dB) (dBd) (dBm) (dBm) . (dB) MHz (dBm) (HV) (dB) (dBd) (dBm) (dBm) . (dB)
Low Low
7795 1565 v 3 0.4 1302348 B 7795 1455 v 3 0.4 118348 238
779.5 23.06 H 30 05 205938 142 779.5 212 H 30 05 1965 348 151
WMid WMid
14,80 v 30 03 1214348 226 1376 v 30 03 140348 37
275 H 30 05 20238 ETE) 2174 H 30 05 192238 155
h h
50 15,21 v 30 03 1253348 F7¥) 50 14,19 v 30 03 1151 348 233
84,50 247 [ 30 0.4 20561 348 143 84,50 2216 [ 30 0.4 1960 348 152

Page 234 of 294

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

FORM NO: CCSUP4031B

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.



