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8.3.6. LTE BAND 17
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8.3.7. LTE BAND 41
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8.4. 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
* LTEBand5

e LTEBand 17

e LTE Band 41

RESULTS
See the following pages.
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8.4.1. GSM
| ID: | 16069 | Date: | 3/18/19
GPRS 850MHz

Limit 824 849
. F low F high Frequency
Condition -13ng -1335m@ E()Slzt)a Stability

Temperature Voltage (MHz) (MHz) (Ppm)

Normal (20C) 824.0288 848.9718
Extreme (50C) 824.0288 848.9718 4.1 0.005
Extreme (40C) 824.0288 848.9718 5.0 0.006
Extreme (30C) 824.0288 848.9718 4.4 0.005
Extreme (10C) Normal 824.0288 848.9718 3.7 0.004
Extreme (0C) 824.0288 848.9718 6.0 0.007
Extreme (-10C) 824.0288 848.9718 5.0 0.006
Extreme (-20C) 824.0288 848.9718 53 0.006
Extreme (-30C) 824.0288 848.9718 6.3 0.007
15% 824.0288 848.9718 8.0 0.010
20C -15% 824.0288 848.9718 7.4 0.009
End Point 824.0288 848.9718 6.3 0.008

Page 90 of 154

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

TEL:(510) 771-1000

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

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



REPORT NO: 12756699-E1V2
FCC ID: ASLSMA305N

DATE: MARCH 26, 2019

GPRS 1900MHz

Limit 1850 1910
. F low F high Frequenc
Condition -13dBr(1@1) -13%Br? ?S'Zt)a Stgbilityy

Temperature Voltage (MHz) (MHz) (ppm)

Normal (20C) 1850.0367 1909.9623
Extreme (50C) 1850.0367 1909.9623 -2.5 -0.001
Extreme (40C) 1850.0367 1909.9623 -3.4 -0.002
Extreme (30C) 1850.0367 1909.9623 -3.0 -0.002
Extreme (10C) Normal 1850.0367 1909.9623 -4.7 -0.003
Extreme (0C) 1850.0367 1909.9623 -4.5 -0.002
Extreme (-10C) 1850.0367 1909.9623 -4.2 -0.002
Extreme (-20C) 1850.0367 1909.9623 -4.7 -0.002
Extreme (-30C) 1850.0367 1909.9623 -4.0 -0.002
15% 1850.0367 1909.9623 -4.9 -0.003
20C -15% 1850.0367 1909.9623 -5.2 -0.003
End Point 1850.0367 1909.9623 -5.0 -0.003
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8.4.2. WCDMA

| ID: | 16069 | Date: | 3/18/19

UMTS REL99 BAND 5

Limit 824 849
" F low F high Frequency
Condition —13d8g -1335? [()Slzt)a Stability
Temperature Voltage (MHz) (MHz) (Ppm)

Normal (20C) 824.1299 848.8581
Extreme (50C) 824.1299 848.8581 -6.5 -0.0078
Extreme (40C) 824.1299 848.8581 -6.4 -0.0076
Extreme (30C) 824.1299 848.8581 7.5 -0.0090
Extreme (10C) Normal 824.1299 848.8581 -6.0 -0.0072
Extreme (0C) 824.1299 848.8581 -6.8 -0.0081
Extreme (-10C) 824.1299 848.8581 -5.3 -0.0064
Extreme (-20C) 824.1299 848.8581 -6.1 -0.0073
Extreme (-30C) 824.1299 848.8581 -5.5 -0.0065
15% 824.1299 848.8581 -6.2 -0.0074
20C -15% 824.1299 848.8581 -5.9 -0.0070
End Point 824.1299 848.8581 -4.6 -0.0054
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UMTS REL99 BAND 2

Limit 1850 1910
" F low F high Frequency
el -13dBr% -13an<1@ I(Dljlzt)a Stability
Temperature Voltage (MHz) (MHz) (ppm)

Normal (20C) 1850.1660 1909.8584
Extreme (50C) 1850.1660 1909.8584 -9.0 -0.0048
Extreme (40C) 1850.1660 1909.8584 -10.1 -0.0054
Extreme (30C) 1850.1660 1909.8584 -10.2 -0.0054
Extreme (10C) Normal 1850.1660 1909.8584 -9.5 -0.0050
Extreme (0C) 1850.1660 1909.8584 -9.6 -0.0051
Extreme (-10C) 1850.1660 1909.8584 -9.8 -0.0052
Extreme (-20C) 1850.1660 1909.8584 -10.3 -0.0055
Extreme (-30C) 1850.1660 1909.8584 -11.0 -0.0059
15% 1850.1660 1909.8584 -10.3 -0.0055
20C -15% 1850.1660 1909.8584 -12.0 -0.0064
End Point 1850.1660 1909.8584 -8.7 -0.0046
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8.4.3. LTEBANDS

| ID: | 16069 | Date: | 3/18/19
OPSK, (10MHz BANDWIDTH)
Limit 824 849
» Flow @ F high @ Frequency
Condit Delta .
ondition -13dBm -13dBm (2) Stability
Temperature Voltage (MHz) (MHz) (Ppm)
Normal (20C) 824.5290 848.4623
Extreme (50C) 824.5290 848.4623 -15.3 -0.018
Extreme (40C) 824.5290 848.4623 -16.3 -0.019
Extreme (30C) 824.5290 848.4623 -17.1 -0.020
Extreme (10C) Normal 824.5290 848.4623 -15.5 -0.018
Extreme (0C) 824.5290 848.4623 -18.2 -0.022
Extreme (-10C) 824.5290 848.4623 -17.6 -0.021
Extreme (-20C) 824.5290 848.4623 -17.2 -0.021
Extreme (-30C) 824.5290 848.4623 -18.3 -0.022
15% 824.5290 848.4623 -17.0 -0.020
20C -15% 824.5290 848.4623 -17.5 -0.021
End Point 824.5290 848.4623 -17.2 -0.021
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8.4.4. LTE BAND 17

| ID: | 39005 | Date: | 3/12/19
QPSK, (10MHz BANDWIDTH)

Limit 704 716
» F low F high Frequenc
Condition —13dB§1@ -13%3&D ?ﬁga Stglbilityy
Temperature Voltage (MHz) (MHz) (Ppm)
Normal (20C) 704.5148 715.4859
Extreme (50C) 704.5148 715.4859 3.0 0.004
Extreme (40C) 704.5148 715.4859 4.0 0.006
Extreme (30C) 704.5148 715.4859 2.6 0.004
Extreme (10C) Normal 704.5148 715.4859 2.2 0.003
Extreme (0C) 704.5148 715.4859 4.0 0.006
Extreme (-10C) 704.5148 715.4859 3.0 0.004
Extreme (-20C) 704.5148 715.4859 2.5 0.003
Extreme (-30C) 704.5148 715.4859 3.2 0.005
15% 704.5148 715.4859 2.5 0.004
20C -15% 704.5148 715.4859 4.0 0.006
End Point 704.5148 715.4859 3.0 0.004
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8.4.5. LTE BAND 41

| ID: | 16069 | Date: | 3/18/19
QPSK, (20MHz BANDWIDTH)
Limit 2496 2690
" Flow @ F high @ Frequency
Delta .
Condition -13dBm -13dBm pis Stability
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 2496.8231 2688.8940
Extreme (50C) 2496.8231 2688.8940 -18.1 -0.007
Extreme (40C) 2496.8231 2688.8940 -18.1 -0.007
Extreme (30C) 2496.8231 2688.8940 -17.7 -0.007
Extreme (10C) Normal 2496.8231 2688.8940 -16.4 -0.006
Extreme (0C) 2496.8231 2688.8940 -17.1 -0.007
Extreme (-10C) 2496.8231 2688.8940 -18.6 -0.007
Extreme (-20C) 2496.8231 2688.8940 -17.5 -0.007
Extreme (-30C) 2496.8231 2688.8940 -16.9 -0.007
15% 2496.8231 2688.8940 -18.4 -0.007
20C -15% 2496.8231 2688.8940 -17.3 -0.007
End Point 2496.8231 2688.8940 -19.3 -0.007
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8.5. 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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8.5.1. GSM

[ Xerort Specmam s UL 9051 R e /2018 CLT 2508 = T Voo Spectnum Ak - U 39005 % Dot DT/2010° CL7 250 e
AL W Jsin o SEnsENT 07:27:41 P Mar 14, 2015 AL 5 SENSE INT 7:25:08 ot ar 14, 2015
. e Frequency . Frequency
T B M ] S I e o L i S
#FGain Low #Atten: 34 4B AFGain:Low #Atten: 34 dB
Average Power Jor Average Power .
Center Freq| Center Freq|
32.18 dBm 836600000 MHz| 26.11dBm 836 600000 MHz|
71.21 % at 0dB 10% 49.93 % at 0dB 10%
1% %
10.0% 0.17 dB 04 10.0% 2.63dB 01
1.0% 0.26 dB 1.0% 3.28dB
CFSte CF Stey
0.1% 0.32dB 10000000»1»42 01% 3.41d8 1GOMDGDMHF;
001% 034a | "0 — e 001% 347d8 | 0% fute an
0.001% 0.35dB FreqOffset 0.001% 3.53dB Freqofiset
0.0001 % -—dB 0.001 %, 0Hz 0.0001 % —dB 0.001 % 0 Hz|
Peak 0.35dB Peak 365dB
32.53 dBm 29.76 dBm
000 g 20d8 00001 g g 2048
Info BW 10.000 MHz Info BW 10.000 MHz
sc stars == stans
GSM 850MHz GPRS MID Channel GSM 850MHz EGPRS MID Channel
[ Xerort Specmam s UL 9051 R e /2018 CLT 2508 = T Voo Spectnum Ak - U 39005 % Dot DT/2010° CL7 250 e
E AL W [sin o EEEy BE T I LN p— AL D T - Rt oot Homa | Frequency
enter Fre 1'“““",',";20“ GHz = %;:“5:;1;: Cof:t:‘m KIBOD kpt Radio St None enter Fre 1'“"““&20‘] CHz —= Trig: RF Buret Counts:800 K800 kpt
#FGain Low #Atten: 34 4B AFGain:Low #Atten: 34 dB
Average Power Jor Average Power .
Center Freq| Center Freq|
28.87 dBm 1.880000000 GHz| 25.12dBm 1.880000000 GHz|
68.46 % at 0dB 10% 51.83 % at 0dB 10%
1% %
10.0% 0.18dB 04 10.0% 243dB 01
1.0% 0.28dB 1.0% 281dB
CF Ste, CF Stey
0.1% 0.31dB 10000000»1»42 01% 295d8 1GOMDGDMHF;
001% 033a8 | "0 — e 001% 299ds | 0% fute an
0.001% 0.33dB FreqOffset 0.001% 3.01dB Freqofiset
0.0001 % -—dB 0.001 %, 0Hz 0.0001 % —dB 0.001 % 0 Hz|
Peak 0.33dB Peak 322dB
29.20 dBm 28.34 dBm
000 g 20d8 00001 g g 2048
Info BW 10.000 MHz Info BW 10.000 MHz
sc stars == stans
GSM 1900MHz GPRS MID Channel GSM 1900MHz EGPRS MID Channel
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8.5.2. WCDMA

[ Xerort Specmam s UL 9051 R e /2018 CLT 2508 = T Voo Spectnum Ak - U 39005 % Dot DT/2010° CL7 250 e
AL W Jsin o SEnsENT 081831 P Mar 14, 2015 AL 5 SENSE INT 08:20:10 Poibar 14, 2015
. = Frequency . Frequency
T L e b L i L S
#FGain Low #Atten: 30 4B AFGain:Low #Atten: 30 dB
Average Power Jor Average Power .
Center Freq| Center Freq|
24.01 dBm 836600000 MHz| 22.37 dBm 836 600000 MHz|
53.42 % at 0dB 10° 52.22 % at 0dB 10%
1% %
10.0% 1.71dB 04 10.0% 1.68 dB 01
1.0% 2.59dB 1.0% 264 dB
CFSte CF Stey
0.1% 3.06 dB 10000000»1»42 01% 3.15d8 1GOMDGDMHF;
001% 33048 | 0% — e 001% 331d8 | 0% fute an
0.001% 3.42dB FreqOffset 0.001% 3.40dB Freqofiset
0.0001 % -—dB 0.001 %, 0Hz 0.0001 % —dB 0.001 % 0 Hz|
Peak 3.45dB Peak 345dB
27.46 dBm 25.82 dBm
000 g g 20d8 00001 g g 2048
Info BW 5.0000 MHz Info BW 5.0000 MHz
sc stars == stans
WCDMA BANDS Rel99 MID Channel WCDMA BANDS5 HSDPA MID Channel
[ Xerort Specmam s UL 9051 R e /2018 CLT 2508 = T Voo Spectnum Ak - U 39005 % Dot DT/2010° CL7 250 " e
E AL W Jsin o EEEy (e R I LN — AL 5 - - TS L I L p—
enter Fre 1'“““",',";20“ GHz = %;:“;r:o"gu: Cof:t:‘m KIBOD kpt Radio St None enter Fre 1'“"““&20‘] CHz = Trig: FreaRun Counts:800 K800 kpt
#FGain Low #Atten: 30 4B AFGain:Low #Atten: 30 dB
Average Power Jor Average Power .
Center Freq| Center Freq|
23.07 dBm 1.880000000 GHz| 23.14dBm 1.880000000 GHz|
53.51 % at 0dB 10° 51.72 % at 0dB 10%
1% %
10.0% 1.71dB 04 10.0% 1.76 dB 01
1.0% 2.56 dB 1.0% 276 dB
01%  301dB 500000 M 01% 32608 000000 Wb
001% 32508 | "0 — e 001% 344ds | 0% fute an
0.001% 3.38dB FreqOffset 0.001% 3.53dB Freqofiset
0.0001 % -—dB 0.001 %, 0Hz 0.0001 % —dB 0.001 % 0 Hz|
Peak 3.47dB Peak 365dB
26.54 dBm 26.79 dBm
000 g g 20d8 00001 g g 2048
Info BW 5.0000 MHz Info BW 5.0000 MHz
sc stars == stans
WCDMA BAND2 Rel99 MID Channel WCDMA BAND2 HSDPA MID Channel
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8.5.3. LTEBANDS

3/19/2019, 10:45 PM Agilent Technologies, N1911A MY55196011, N1921 A MY55200005 3/18/2019, 10:47 PM Agilent Technologies N1911A MY55196011, N1921 A MY55200005
uL 100-] u 100~
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& 01 & 01
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00001 =\ b vr vl e e b [ N NN T re e e
o 1 2 5 7 8 9 10 11 12 13 14 15 ] 2 3 4 5 9 10 11 12 13 14 15
dB dB
Marker 1 Power. 5.17 dB Delta Power: 0.30 dB Marker1 Power: 615 dB Delta Power: 0.30 dB
Marker 1 Probability: 0.1180% Delta Probability: 0.1060% Marker 1 Probability: 0.1041% Delta Probability: 0.0847%
Avg (A): 22.98 dBm Avg (A): 2191 dBm
Marker 2 Power: 5.47 dB Pk(A): 28.76dBm Marker 2 Power: 6.45 dB Pk{A): 28.80dBm
Marker 2 Probability: 0.0120% Pk-Avg(A): 5.78dE Marker 2 Probability: 0.0194% Pk-Avg(A): 6.89dB
LTE B5 1.4MHz QPSK Mid Channel LTE B5 1.4MHz 16QAM Mid Channel
3/19/2019, 10:48 PM Agilent Technologies, N1911A MY55196011, N1921 A, MY55200005 3/19/2019, 10:49 PM Agilent Technologies, N1911A,MY55196011, N1921 A, MY55200005
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o1 2 3 4 5 & 7 & 9 10 11 12 13 14 15 o 1 2 3 4 5 6 7T 8 9 10 11 12 13 14 15
dB dB
Marker 1 Power: 5,17 dB Delta Power: 0.30 dB Marker1 Power: 615 dB Delta Power 0.37 dB
Marker 1 Probability: 0.1079% Delta Probability: 0.0969% Marker1 Probability: 01203% Delta Probability: 0.1050%
Avg (A): 22.99 dBm Avg (A): 2191 dBm
Marker 2 Power: 547 dB Pk(A): 28.79dBm Marker 2 Power: 6.53 dB Pk{A): 28 87dBm
Marker 2 Probability: 0.0110% Pl-Avg(A): 5.80dE Marker 2 Probability: 0.0153% Pl-Avg(A): 6.96dB
LTE B5 3MHz QPSK Mid Channel LTE B5 3MHz 16QAM Mid Channel
3/19/2019, 10:50 PM Agilent Technologies, N1911A MY55196011, M1921A, MY55200005 3/19/2019, 10:51 PM Agilent Technologies, N1911A MY55196011,N1921 A MY55200005
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c 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15
dB dB
Marker 1 Power. 517 dB Delta Power: 0.30 dB Marker1 Power: 6.08 dB Delta Power: 0.37 dB
Marker 1 Probability: 0.1371% Delta Probability: 0.1168% Marker 1 Probability: 0.1169% Delta Probahility: 0.1014%
Awvg (A): 22.99 dBm Avg (A): 2202 dBm
Marker 2 Power. 5.47 dB Pk(A): 28.33dBm Marker 2 Power: 6.45 dB Pk(4): 29.01dBm
Marker 2 Probability: 0.0203% Pl-Avg(A): 5.84dB Marker 2 Probability: 0.0155% Pk-Avg(A): 6.99dB
LTE B5 5MHz QPSK Mid Channel LTE B5 5MHz 16QAM Mid Channel
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3/19/2019, 10:52 PM Agilent Technologies, N1911A MY55196011, N1921A, MY55200005 3/19/2019, 10:53 PM Agilent Technologies,N1911A,MY55196011, N1921 A, MY55200005
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dB dB

Marker 1 Power: 5,17 dB Delta Power: 0.30 dB Marker1 Power: 6.08 dB Delta Power 0.37 dB

Marker 1 Probability: 0.1273%

Marker 2 Power: 5.47 dB
Marker 2 Probability: 0.0189%

Delta Probability: 0.1084%
Avg (A): 23.02 dBm
Pk(A): 2893dBm
Phk-Avg(4): 5.92dB

Marker1 Probability: 01324 %

Marker 2 Power: 645 dB
Marker 2 Probability: 0.0191%

Delta Probability: 0.1133%
Avg (A): 2199 dBm
Pl{A): 28.95dBm
Plk-Avg(A): 6.96dB

LTE B5 10MHz QPSK Mid Channel LTE B5 10MHz 16QAM Mid Channel
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8.5.4. LTE BAND 17

3/12/2019, 12:12 AM Agilent Technologies, N1911A MY55196011, N1921 A MY55200005

3/12/2019, 12:13 AM Agilent Technologies, N1911A MY¥55186011, H1921 A MY55200005

Marker 1 Power: 5.62 dB
Marker 1 Probability: 0.1238%

Marker 2 Power: 6.22 dB
Marker 2 Probability: 0,0119%

Delta Power 0,60 dB
Delta Probability: 0.1119%
Hovg (A): 2284 dBm
Pk(A): 2095dBm
Pk-Awvg(A): 7.10dE

LTE B17 10MHz QPSK Mid Channel
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Hovg (A) 2287 dBm Avg (A): 2186 dBm
Marker 2 Power: 585 dB Pk(A): 29.36dBm Marker 2 Power: 6,67 dB Pk{A): 29.21dBm
Marker 2 Probability: 0.0142% Pl-Avg(A): 6.49dB Marker 2 Probability: 0.0126% Pl-Avg(A): 7.35dB
LTE B17 5MHz QPSK Mid Channel LTE B17 5MHz 16QAM Mid Channel
3/12/2019, 12:15 AM Agilent Technologies, M1911A MY55196011, N1921 A M¥55200005 3/12/2019, 12:16 AM Agilent Technologies, N1911A MY55196011, H1921 A, MY55200005
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Marker1 Power: 630 dB
Marker1 Probability: 0.1076%

Marker 2 Power: 697 dB
Marker 2 Probability: 0.0104%

Delta Power: 0,68 dB
Delta Probability: 0.0972%
Avg (A): 2186 dBm
Phi4): 29.67dBm
Plk-Avg(A): 7.81dB

LTE B17 10MHz 16QAM Mid Channel
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8.5.5. LTE BAND 41

3/19/2019, 11:00 PM Agilent Technologies, M1911A MY55196011, N1921 A, MY55200005 3/19/2019, 11:01 PM Agilent Technologies, M1911A MY55196011, N1921 A, MY55200005
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Marker 1 Power 7.28 dB Delta Power: 0.37 dB Marker 1 Power: 7.95 dB Delta Power: 0.60 dB
Marker 1 Probability: 0.1096% Delta Probability: 0.0915% Marker 1 Probability: 0.1150% Delta Probability: 0.1041%
Avg (A): 21.36 dBm Avg (A): 20,44 dBm
Marker 2 Power: 7.65 dB Pk(A): 29.36dBm Marker 2 Power: 8.55 dB Pk(A): 29.39dBm
Marker 2 Probability: 0.0181% P-Avg(A): 8.00dB Marker 2 Probability: 0.0109% Pk-Avg(A): 8.95dB
LTE B41 5MHz QPSK Middle Channel LTE B41 5MHz 16QAM Middle Channel
3/19/2018, 11:02 PM Agilent Technologies, M1911A MY55196011, N1921 A MY55200005 3/19/2018, 11:03 PM Agilent Technologies, M1911A MY55196011, N1921 A MY55200005
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Marker 1 Probability: 01158% Delta Probability: 0.1034% Marker 1 Probability: 01081 % Delta Probability: 0,0932%
Avg (4): 21.38 dBm Avg (4): 2042 dBm
Marker 2 Power: 7.72 dB Pk(A): 29.49dBm Marker 2 Power: 8.55 dB Pk(A): 29.60dBm
Marker 2 Probability: 0.0124% Pk-Avg(4): 8.11dB Marker 2 Probability: 0.0143% Pk-Avg(4): 91748
LTE B41 10MHz QPSK Middle Channel LTE B41 10MHz 16QAM Middle Channel
3/19/2019, 11:04 PM Agilent Technologies, M1911A,MY55196011, N1921 A, MY55200005 3/19/2019, 11:05 PM Agilent Technologies, M1911A,MY55196011, N1921 A, MY55200005
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LTE B41 15MHz QPSK Middle Channel LTE B41 15MHz 16QAM Middle Channel
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3/19/2019, 11:06 PM Agilent Technologies, N1911A MY55196011,N1921 A, MY55200005 3/19/2019, 11:07 PM Agilent Technologies, N1911A MY55196011,N1921 A, MY55200005
u 100- u 100-
‘__1\‘ ——__-_‘“-u-_._‘
10 10
I
1 1
\m arker1 ‘“M rker L
Ed 01 Ed 01
\n Marker 2 \n Marker 2
0.01 0.01
0.001 \ 0.001
L R S N B R N F N e e e R RERT] L R S N B R N S F L e S S e R A RER T
o 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 o 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15
dB dB
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Marker 1 Probability: 01156% Delta Probability: 0.1045% Marker 1 Probability: 01160% Delta Probability: 01052%
HAwg (4): 21,37 dBm HAovg (A): 2040 dBm
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LTE B41 20MHz QPSK Middle Channel LTE B41 20MHz 16QAM Middle Channel
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9. RADIATED TEST RESULTS

9.1. 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
* LTEBand5

e LTEBand 17

e LTE Band 41

Note: This testing was performed to confirm that the measured radiated powers were consistent with the
calculated ERP/EIRP test data given device-to-device variations in output power and the measurement

uncertainties associated with the radiated tests. Measured ERP/EIRP test results are for reference only.
Please refer to Section 5.2 for the final ERP/EIRP results.

TEST RESULTS
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GSM
Band Mode Channel f(MHz) ERP/EIRP
dBm mW
128 824.2 29.88 972.75
GPRS 190 836.6 28.67 736.21
GSM 850 251 848.8 29.92 981.75
128 824.2 25.14 326.59
EGPRS 190 836.6 23.84 242.10
251 848.8 25.05 319.89
512 1850.2 30.38 1091.44
GPRS 661 1880.0 30.74 1185.77
GSM 1900 810 1909.8 30.68 1169.50
512 1850.2 30.35 1083.93
EGPRS 661 1880.0 30.69 1172.20
810 1909.8 30.71 1177.61
WCDMA
ERP/EIRP
Band Mode Channel f(MHz)
dBm mW
9262 1852.4 24.11 257.63
REL9S 9400 1880 24.11 257.63
Band 2 9538 1907.6 24.94 311.89
9262 1852.4 24.41 276.06
HSDPA 9400 1880.0 24.35 272.27
9538 1907.6 24.88 307.61
4132 826.4 21.28 134.28
REL99 4183 836.6 19.76 94.62
Band 5 4233 846.6 21.27 133.97
4132 826.4 19.82 95.94
HSDPA 4183 836.6 18.23 66.53
4233 846.6 19.99 99.77
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LTE Band 5
BW (MHz) Mode RB/RB Size f(MHz) ERP
dBm mW
1/0 829 21.66 146.55
QPSK 1/0 836.5 20.74 118.58
10 1/0 844 20.98 125.31
1/0 829 20.51 112.46
16QAM 1/0 836.5 19.65 92.26
1/0 844 19.94 98.63
1/0 826.5 20.64 115.88
QPSK 1/0 836.5 19.71 93.54
1/0 846.5 20.20 104.71
> 1/0 826.5 19.43 87.70
16QAM 1/0 836.5 18.45 69.98
1/0 846.5 18.85 76.74
1/0 825.5 21.62 145.21
QPSK 1/0 836.5 20.07 101.62
1/0 847.5 21.67 146.89
3 1/0 825.5 20.31 107.40
16QAM 1/0 836.5 19.04 80.17
1/0 847.5 20.86 121.90
1/0 824.7 21.28 134.28
QPSK 1/0 836.5 19.69 93.11
1/0 848.3 21.21 132.13
L4 1/0 824.7 20.07 101.62
16QAM 1/0 836.5 18.47 70.31
1/0 848.3 20.18 104.23
LTE Band 17
BW (MHz) Mode RB/RB Size f(MHz) ERP
dBm mW
1/0 709 18.87 77.09
QPSK 1/0 710 19.10 81.28
1/0 711 19.23 83.75
10 1/0 709 17.68 58.61
16QAM 1/0 710 17.87 61.24
1/0 711 17.98 62.81
1/0 706.5 18.41 69.34
QPSK 1/0 710 19.00 79.43
1/0 7135 19.27 84.53
> 1/0 706.5 17.26 53.21
16QAM 1/0 710 17.71 59.02
1/0 713.5 17.94 62.23
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LTE Band 41
BW (MHz) Mode RB/RB Size f(MHz) EIRP
dBm mW
1/0 2506 17.22 52.72
QPsK 1/0 2593 15.68 36.98
2 1/0 2680 13.59 22.86
1/0 2506 15.91 38.99
16QAM 1/0 2593 14.05 25.41
1/0 2680 12.16 16.44
1/0 2503.5 17.02 50.35
Qpsk 1/0 2593 15.47 35.24
1s 1/0 2682.5 14.17 26.12
1/0 2503.5 16.08 40.55
16QAM 1/0 2593 14.11 25.76
1/0 2682.5 12.68 18.54
1/0 2501 16.99 50.00
Qpsk 1/0 2593 15.14 32.66
10 1/0 2685 14.20 26.30
1/0 2501 16.05 40.27
160AM 1/0 2593 14.01 25.18
1/0 2685 12.81 19.10
1/0 2498.5 16.82 48.08
QPsK 1/0 2593 14.81 30.27
s 1/0 2687.5 13.93 24.72
1/0 24985 15.44 34.99
160AM 1/0 2593 13.66 23.23
1/0 2687.5 12.46 17.62
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9.1.1. GSM

DATE: MARCH 26, 2019

GPRS 850 EGPRS 850
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
Company: Samsung Company: Samsung
Project #: 12756669 Project #: 12756669
Date: 152019 Date: 152019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Oy Configuration: EUT Oy
Location: Chamber | Location: Chamber |
Mode: GPRS 850 MHz Fundamentals Mode: EGPRS 850 Mz Fundamentals
Jest Equpment. Jest Equpment.
Recelving: Hybrid PRE0184971, and Chamber | SMA Cables. Recelving: Hybrid PRE0184971, and Chamber | SMA Cables.
‘Substitution: Dipole T416, Chamber | Passthrough Cables ‘Substitution: Dipole T416, Chamber | Passthrough Cables
f SGreading Ant.Pol. Cable Loss AntennaGain ERP  Limit  Delta Notes f SGreading Ant.Pol. Cable Loss AntennaGain ERP  Limit  Delta Notes
MHz dBm| HV (dB; dBd| dBm dBm MHz dBm| HV (dB; dBd| dBm dBm
Low Ch Low Ch
824.20 2528 v 34 [X] 2.2 85 162 824.20 20.28 v 34 [X] 17.28 85 2z
82420 | 3278 H L 02 2988 | 385 46 82420 | 28.04 H L 02 a4 385 134
Mid Ch Mid Ch
836,60 287 v EX] [X] 080 | 385 7T 836,60 19.08 v EX] [X] 16.01 85 225
836.60 .64 H Lo 0.2 2067 | 38.5 0.8 836.60 | 2681 H Lo 0.2 B84 385 147
High Ch | High Ch | |
848,80 2519 v 32 0.0 204 | 385 185 848,80 2016 v 32 0.0 .o 385 215
848,80 3297 H 32 [X] 29.92 85 8.6 848,80 2840 H 32 [X] 25.05 85 34
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 #: 12756899 Project #: 12756899
Date: 192019 Date: 192019
Test Engineer: 43575 08 Test Engineer: 43575 08
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: GPRS 1900 MHz Fundamentals Mode: EGPRS 1900 MHz Fundamentals
Test Equpment; Test Equpment;
Recelving: Hom T862, and Chamber | SMA Cables Recelving: Hom T862, and Chamber | SMA Cables
Substitution: Hom PRE0181258, Chamber | Passthrough Cables Substitution: Hom 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
1850.20 1276 v 50 9.8 17.53 330 55 1850.20 1194 v 50 9.8 16.71 330 163
1850.20 2561 H 50 9.8 3038 | 330 26 185020 | 2558 H 50 9.8 3035 | 330 26
Mid Ch Mid Ch
1880.00 1243 v 54 100 7.3 330 5T 1880.00 1224 v 54 100 742 330 159
1880.00 2586 H 51 10.0 30,74 3.0 23 1880.00 2581 H 51 10.0 30,69 3.0 23
High Ch High Ch
1909.80 12.56 v 52 104 17.51 33.0 155 190880 | 1199 v 52 104 1694 330 164
1900.80 2573 H 52 101 30.68 330 23 190080 | 2576 H 52 1041 30.71 330 23
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9.1.2. WCDMA

B2 REL99

B2 HSDPA

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12756689
Date: 1872018
Test Engineer: 4357508
Configuration: EUT Only
Location: Charmber |
Mode: Rel3% Band 2 Fundamentals

Jest Equpment;
Recelving: Horn T862, and Chamber | SMA Cables
‘Substitution: Horn PRE0181258, Chamber | Passthrough Cables

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12756689
Date: 1872018
Test Engineer: 4357508
Configuration: EUT Only
Location: Charmber |
Mode: HSDPA Band 2 Fundamentals

Jest Equpment;
Recelving: Horn T862, and Chamber | SMA Cables
‘Substitution: Horn PRE0181258, Chamber | 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; dBI dBm dBm MHz dBm| HV (dB; dBI dBm dBm
Low Ch Low Ch
1852.40 1453 v 50 9.8 19.31 330 37 1852.40 1544 v 50 9.8 1992 | 130 34
1852.40 | 19.33 H 5.0 9.8 21 33.0 8.9 1852.40 | 19.63 H 5.0 9.8 2440 33.0 8.6
Mid Ch Mid Ch
1880.00 15.08 v 54 100 19.96 | 330 3.0 1880.00 1542 v 54 100 030 | 130 27
1890.00 | 19.23 W | 54 100 24.41 33.0 8.9 1880.00 | 1947 W | 54 100 2435 | 330 -7
High Ch | | High Ch | |
1907.60 15562 v 52 104 2077 | 330 122 1907.60 1577 v 52 104 2072 | 330 123
1907.60 1099 H 52 104 2494 | 330 EX] 1907.60 1083 H 52 104 2488 | 330 EX]
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 #: 12756699 Project #: 12756699
Date: 3152019 Date: 3152019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: Rel99 Band 5 Fundamentals Mode: HSDPA Band § Fundamentals

Jest Equpment;
Recelving: Hybrid PRE0184971, and Chamber | SMA Cables
‘Substitution: Dipole T418, Chamber | Passthrough Cables

Jest Equpment;
Recelving: Hybrid PRE0184971, and Chamber | SMA Cables
‘Substitution: Dipole T418, 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 Ch Low Ch

826.40 17.40 v 34 [X] 14.08 85 244 826.40 1573 v 34 [X] 12.72 85 258
82640 | 2419 H a1 02 2.28 85 72 82640 | 273 H a1 02 19.82 85 187
Mid Ch Mid Ch

836,60 1561 v EX] [X] 12.54 85 2.0 836,60 13.99 v EX] [X] 10.92 85 276
836.60 273 H 31 0.2 19,76 8.5 -18.7 836.60 2120 H 31 0.2 18.23 8.5 203
High Ch High Ch

846.60 16.84 v 31 0.0 13.11 385 248 846.60 15.54 v 31 0.0 12.41 385 -26.1
84660 | 2430 H 31 0.1 227 385 72 84660 | 23.02 H 31 0.1 19.98 385 185
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9.1.3. LTEBand 5

10MHz QPSK 10MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency ituti High Frequency ituti
Company: Samsung Company: Samsung
Project #: 12756699 Project #: 12756699
Date: 3152019 Date: 3152019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Locatior Chamber |
Mode: LTE_QPSK Band 5 Fundamentals, 10MHz Bandwidth Mode: LTE_16QAM Band 5 Fundamentals, 10MHz Bandwidih
Tast Equpment; Tast Equpment;
Hybrid PRE0184971, and Chamber | SMA Cables Hybrid PRE0184971, and Chamber | SMA Cables
suhsmuuon Dipole T416, Chamber | Passthrough Cables suhsmuuon Dipole T416, Chamber | Passthrough Cables
f SG reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes f SG reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes
MHz (dBm) (HIV) (dB) (dBd) (dBm)  (dBm) (dB) MHz (dBm) (HIV) (dB) (dBd) (dBm)  (dBm) (dB)
Low Ch | | |
829.00 _17.30 v 31 0.1 . 1428 38.5 -242 31 0.1 L1314 38.5 -26.4
34 02 _ 2188 | 385 | -168 34 02 2051 385 | 180
34 0.1 | 1282 | 385 | 267 34 0.1 173 | 385 | %8
34 0.2 | 2074 | 385 | 178 34 0.2 | 1866 | 385 | -188
.00 | 1632 v 34 0.0 | 1320 | 385 263 .00 | 1627 v 34 0.0 | 1216 | 385 | 263
84400 | 2400 H 34 0.1 2098 | 385 | 715 84400 | 220 H 34 0.1 1994 | 385 | 186
5MHz QPSK 5MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Frequency Substitution Measurement High Frequency Substitution Measurement
‘Company: Samsung ‘Company: Samsung
Pm)acw 12756669 Pm)acw 12756669
37202019 37202019
Tm Enginer: 4357505 Tm Enginer: 4357505
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 5 Fundamentals, SMHz Bandwidth Mode: LTE_16QAM Band 5 Fundamentals, SMHz Bandwidin
Test Equpment; Test Equpment;
Recelving: Hybrid PRE0184971, and Chamber | SMA Cables Recelving: 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 Ch Low Ch
82650 | 1602 v EX] [X] 13.01 85 255 82650 | 1480 v EX] [X] 179 385 267
826.50 | 23.55 H 31 0.2 20.64 385 -17.9 826.50 | 22.34 H 31 0.2 19.43 385 -19.1
Mid Ch Mid Ch
836.50 1444 v X} [X] 137 | 385 214 836.50 1226 v X} [X] 1049 | 385 283
83650 | 2268 Ho 0.2 1971 385 -18.8 83650 | 2142 Ho 0.2 1845 | 385 200
High Ch | | High Ch | |
846.50 1953 v 34 0.0 1640 | 385 224 846.50 18,66 v 34 0.0 1553 | 385 230
846.50 nn H 34 [X] 2020 | 385 183 846.50 FIET) H 34 [X] 1885 | 385 197
3MHz QPSK 3MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Freq Y ituti High Freq Y ituti
Company: Samsung Company: Samsung
Project #: 12756699 Project #: 12756699
Date: 3152019 Date: 3152019
Test Engineer: 19480 BS Test Engineer: 19480 BS
canﬂg\lml\on EUT Only canﬂg\lml\on EUT Only
Chamber | Chamber |
LTE_QPSK Band 5 Fundamentals, 3MHz Bandwidth LTE_186QAM Band 5 Fundamentals, 3MHz Bandwidth
Tast Equpment; Test Equpment:
Hybrid PRE0184971, and Chamber | SMA Cables R Hybrid PRE0184971, and Chamber | SMA Cables
suhsmuuon Dipole T416, Chamber | Passthrough Cables Substitution: Dipole T416, Chamber | Passthrough Cables
f SG reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes f SG reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes
MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm) (dB) MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm) (dB)
Low Ch | | |
82660 | 1736 v 31 0.1 . 1436 38.5 -242 31 0.1 . 1308 38.5 -26.5
82550 | 2452 H 34 02 [ 2162 | 385 | -169 34 02 2031 85 | 182
Mid Ch | 1 | 1 1
83650 | 1543 v 34 0.1 [ 1238 | 386 | 261 34 0.1 [ 1134 | 385 | 212
34 0.2 | 2007 | 385 | -184 34 0.2 | 1804 | 385 | -195
84750 | 1670 v 4 0.0 | 1356 | 385 249 4 0.0 | 1276 | 385 | 267
84750 | 2471 H 34 0.1 2167 | 385 | 168 34 0.1 2086 | 385 | 16
1.4MHz QPSK 1.4MHz 16QAM
UL Verification Services, Inc. UL Verification Services, Inc.
High Freq Y ituti High Freq Y ituti
Company: Samsung Company: Samsung
Project #: 12756699 Project #: 12756699
Date: 3152019 Date: 3152019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 5 Fundamentals, 1 4kHz Bandwidth Mode: LTE_186QAM Band 5 Fundamentals, 1 4MHz Bandwidth
M M
Hybrid PRE0184971, and Chamber | SMA Cables Hybrid PRE0184971, and Chamber | SMA Cables
suhsmuuon Dipole T416, Chamber | Passthrough Cables suhsmuuon Dipole T416, Chamber | Passthrough Cables
f SG reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes f SG reading Ant. Pol. Cable Loss Antenna Gain ERP Limit Delta Notes
MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm) (dB) MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm) (dB)
31 0.1 1387 38.5 -246 16.69 31 0.1 12.59 38.5 -269
34 02 228 | 385 | 72 34 02 [ 2007 | 385 | 184
34 0.1 _ 1188 | 385 | %8 J Y] 0.1 [ 106z | 385 | 218
34 0.2 | 1868 | 385 | -188 34 0.2 | 1847 | 385 | 200
84830 | 1644 v 32 0.0 | 1330 | 85 | 252 32 0.0 | 1226 | 385 | 263
84830 | 2425 H 32 0.1 21.21 86 | 13 32 0.1 2018 | 385 | 183
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DATE: MARCH 26, 2019

9.1.4. LTE Band 17

10MHz QPSK

10MHz 16QAM

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12756689
Date: V1172018
Test Engineer: 19480 BS
Configuration: EUT Only
Location: Charmber |
Mode: LTE_QPSK Band 17 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 #: 12756689
Date: V1172018
Test Engineer: 19480 BS
Configuration: EUT Only
Location: Charmber |
Mode: LTE_16QAM Band 17 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
700.00 12581 v 29 11 108 | 348 27 700.00 157 v 29 11 984 48 249
709.00 20.24 H 28 1.5 1887 = 348 -15.9 709.00 19.05 H 28 1.5 1768 348 -17.1
Mid Ch Mid Ch
710.00 1291 v 29 11 147 | 8 236 710.00 1169 v 29 11 9.95 8 248
710.00 2048 H 28 15 19.40 | 348 5.7 710.00 1825 H 28 15 17.67 | 8 -16.9
High Ch | High Ch |
711.00 1290 v 29 1.1 145 | 48 236 711.00 1164 v 29 1.1 9.89 348 249
711.00 062 H 29 15 1923 | 8 55 711.00 1037 H 29 15 1798 | 348 168
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 #: 12756699 Project #: 12756699
Date: 31172019 Date: 31172019
Test Engineer: 19480 BS Test Engineer: 19480 BS
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 17 Fundamentals, SMHz Bandwidth Mode: LTE_18QAM Band 17 Fundamentals, SMHz Bandwidth

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

706.50 11.93 v 28 14 10.23 3438 45 706.50 0.7 v 28 14 9.07 3438 25T
706.50 18.74 H 28 15 1841 | 348 164 706.50 18.59 H 28 15 1726 | 348 75
Mid Ch Mid Ch

710.00 11.98 v 28 14 10.24 8 245 710.00 10.67 v 28 14 893 8 258
710.00 2038 H 29 1.5 19.00 M8 158 710.00 18.08 H 29 1.5 1.7 M8 74
High Ch High Ch

713.50 1315 v 29 1.1 11.38 348 234 713.50 11.81 v 29 1.1 10.04 348 -24.7
713.50 20.70 H 28 14 1927 | 348 55 713.50 10.37 H 28 14 1794 | 348 1638
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9.1.5. LTE Band 41

20MHz QPSK

20MHz

16QAM

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung
Project #: 12756689
Date: 22002018
Test Engineer: 4357508
Configuration: EUT Only
Location: Charmber |
Mode: LTE_QPSK Band 41(FCC) Fundamentals, 20MHz Bandwidth

Jest Equpment;
Recelving: Horn T862, and Chamber | SMA Cables
‘Substitution: Horn PRE0181258, Chamber | Passthrough Cables

High Frequency Substituti

Jest Equpment;
Recelving: Horn T862, and Chamber | SMA Cables

UL Verification Services, Inc.

Company: Samsung
Project #: 12756689
Date: 22002018
Test Engineer: 4357508
Configuration: EUT Only
Location: Charmber |
Mode: LTE_16QAM Band 41(FCC) Fundamentals, 20MHz Bandwidth

‘Substitution: Horn PRE0181258, Chamber | Passthrough Cables

ion Measurement

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; dBI dBm dBm MHz dBm| HV (dB; dBI dBm dBm
Low Ch Low Ch
2506.00 1343 v 58 96 1722 | 130 A58 2506.00 1242 v 58 96 15.91 330 A74
2506.00 | 1243 H | 58 96 16.22 33.0 -16.8 2506.00 | 11.08 H 58 96 14.88 33.0 -18.1
Mid Ch Mid Ch
2503.00 nI4 v 6.0 29 1568 | 330 A73 2503.00 1041 v 6.0 29 1405 | 330 189
250300 | 907 | H | 60 99 13.01 | 330 200 250300 | 152 H | 60 99 146 330 2.5
High Ch | | High Ch | |
2680.00 984 v 64 9.9 1359 | 330 -19.4 2680.00 841 v 64 9.9 1246 330 208
2680.00 882 H [X] 9.9 1257 | 330 204 2680.00 7.39 H [X] 9.9 A4 330 219
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 #: 12756699 Project #: 12756699
Date: 372012019 Date: 372012019
Test Engineer: 43575 05 Test Engineer: 43575 05
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 41(FCC) Fundamentals, 15MHz Bandwidth Mode: LTE_18QAM Band 41(FCC) Fundamentals, 15MHz Bandwidin

Jest Equpment;
Recelving: Horn T862, and Chamber | SMA Cables
‘Substitution: Horn PRE0181258, Chamber | Passthrough Cables

Jest Equpment;
Recelving: 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 dBm dBm dB] MHz dBm)] HV (dB; dBi dBm dBm dB]
Low Ch Low Ch
2503.50 1324 v 58 95 17.02 330 -16.0 2503.50 1230 v 58 95 16.08 330 169
2503.50 12.34 H 58 96 1642 330 169 250350 | 11.08 H 58 96 14.87 3.0 -18.4
Mid Ch Mid Ch
2593.00 1153 v 60 9.9 15.47 330 75 2593.00 1047 v 60 9.9 1441 330 189
2593.00 219 H 6.0 a9 1313 3.0 -19.9 2593.00 .98 H 6.0 29 1.92 3.0 211
High Ch High Ch
2682.50 1043 v 61 9.9 1447 330 -18.8 268250 8.94 v 61 9.9 12.68 330 =203
2682.50 8.94 H 61 99 12.68 330 203 268250 | 7.55 H 61 99 129 330 27
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 #: 12756689 Project #: 12756689

Date: 202019 Date: 202019

Test Engineer: 4357508 Test Engineer: 4357508

Configuration: EUT Oy Configuration: EUT Oy

Location: Chamber | Location: Chamber |

Mode: LTE_QPSK Band 41(FCC) Fundamentals, 10MHz Bandwidth Mode: LTE_16QAM Band 41(FCC) Fundamentals, 10MHz Bandwidth

Jest Equpment;
Recelving: Horn T862, and Chamber | SMA Cables
‘Substitution: Horn PRE0181258, Chamber | Passthrough Cables

Jest Equpment;
Recelving: Horn T862, and Chamber | SMA Cables
‘Substitution: Horn PRE0181258, Chamber | 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] dBi] dBm| [dBm MHz [dBm) HIV] (dB] dBi] dBm| [dBm
LowCh | LowCh |
2501.00 1321 v 58 96 16.99 330 -16.0 2501.00 1227 v 58 96 16.05 330 -17.0
250100 | 1237 H | 58 96 1645 330 169 250100 | 1143 H | 58 96 14.91 330 184
Mid Ch | Mid Ch |
2593.00 11.20 v 6.0 9.9 15.14 3.0 -17.9 2593.00 10.07 v 6.0 9.9 14.01 3.0 0
2593.00 9.37 H 6.0 99 1331 330 -19.7 2593.00 7.99 H 6.0 99 193 | 330 24
High Ch High Ch
268500 | 1046 v 64 9.9 1420 330 188 268500 | 9.07 v 64 9.9 1261 330 202
2685.00 | 9.50 H 61 29 13.24 330 -19.8 2685.00 | 8.18 H 61 29 11.90 330 211
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 #: 12756669 Project #: 12756669
Date: 37202019 Date: 37202019
Test Engineer: 4357505 Test Engineer: 4357505
Configuration: EUT Only Configuration: EUT Only
Location: Chamber | Location: Chamber |
Mode: LTE_QPSK Band 41(FCC) Fundamentals, SMHz Bandwidth Mode: LTE_18QAM Band 41(FCC) Fundamentals, 5MHz Bandwidth

Jest Equpment;
Recelving: Horn T862, and Chamber | SMA Cables
‘Substitution: Horn PRE0181258, Chamber | Passthrough Cables

Jest Equpment;
Recelving: 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 dBm dBm dB] MHz dBm)] HV (dB; dBi dBm dBm dB]
Low Ch Low Ch
249850 | 13.05 v 58 95 16.82 330 162 249850 | 1167 v 58 95 15.44 330 76
249850 | 12.05 H 58 96 15.82 3.0 72 249850 | 10.65 H 58 96 14.42 3.0 186
Mid Ch Mid Ch
2593.00 10.87 v 60 9.9 14.81 330 182 2593.00 9.72 v 60 9.9 13.66 330 193
2593.00 848 H 6.0 9.9 12.42 330 206 2593.00 a4 H 6.0 9.9 12.35 330 206
High Ch | | | High Ch | | |
2687.50 10.20 v 61 929 13.93 330 -19.4 2687.50 873 v 61 929 12.46 330 205
2687.50 9.64 H 64 9.9 1337 130 -19.6 2687.50 843 H 64 9.9 1246 130 20.8
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REPORT NO: 12756699-E1V2 DATE: MARCH 26, 2019
FCC ID: ASLSMA305N

9.2 FIELD STRENGTH OF SPURIOUS RADIATION
RULE PART(S)

FCC: §2.1053, §22.917, §24.238, and §27.53

LIMITS

FCC: 822.917(a), §24.238(a), §27.53(Q)

The power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

FCC: 827.53 (m) (41)
At least 55 + 10 log (P) dB on all frequencies more than X megahertz from the channel edge, where X is the
greater of 6 megahertz or the actual emission bandwidth as defined in paragraph (m)(6) of this section.

TEST PROCEDURE
KDB 971168 D01 v03r01/D02 v02/r01
TIA-603-E, Section 2.2.12.

MODES TESTED
+ GSM 850
+ GSM 1900

« WCDMA Band 5
« WCDMA Band 2
e LTEBandb5

e LTEBand 17

+ LTE Band 41

RESULTS

No spurious emissions were detected above system noise floor from 18-26GHz.
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REPORT NO: 12756699-E1V2

FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

9.2.1. GSM

Company: Samsung
Project #: 12756699
Date: 3/15/19
Test Engineer: 39339

Configuration:

EUT+ Support Equipment

Mode: GPRS 850
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
824.2MHz
1 1.648 -61.74 Pk 283 -33.3 125 -54.24 -13 -41.24 0-360 148 H
2 2472 -59.1 Pk 323 -32 113 -47.5 -13 -34.5 0-360 148 H
3 3.296 -71.97 Pk 32.8 -30.8 12 -57.97 -13 -44.97 0-360 148 H
4 1.648 -56.94 Pk 28.3 -333 11.4 -50.54 -13 -37.54 0-360 149 \
5 2472 -63.83 Pk 323 -32 11.6 -51.93 -13 -38.93 0-360 149 \
6 3.297 -70.53 Pk 32.8 -30.9 12.1 -56.53 -13 -43.53 0-360 149 \
836.6MHz
1 1.673 -60.67 Pk 29 -33 11.6 -53.07 -13 -40.07 0-360 148 H
2 2.509 -67.74 Pk 324 -31.8 11.4 -55.74 -13 -42.74 0-360 148 H
3 3.347 -72.86 Pk 32.8 -30.7 11.4 -59.36 -13 -46.36 0-360 148 H
4 1.673 -57.74 Pk 29.1 -33 10.9 -50.74 -13 -37.74 0-360 148 \
5 251 -64.01 Pk 324 -31.7 11.4 -51.91 -13 -38.91 0-360 148 \
6 3.347 -73.28 Pk 32.8 -30.7 12 -59.18 -13 -46.18 0-360 148 \
848.8MHz
1 1.697 -57.01 Pk 29.1 -33.1 11.2 -49.81 -13 -36.81 0-360 148 H
2 2.546 -67.95 Pk 323 -31.6 12 -55.25 -13 -42.25 0-360 148 H
3 3.395 -72.09 Pk 32.7 -30.9 11.8 -58.49 -13 -45.49 0-360 148 H
4 1.698 -50.86 Pk 29.1 -33.1 12.2 -42.66 -13 -29.66 0-360 149 \
5 2.546 -69.36 Pk 323 -31.6 11.8 -56.86 -13 -43.86 0-360 149 \
6 3.396 -72.1 Pk 327 -30.8 11.8 -58.4 -13 -45.4 0-360 149 \
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REPORT NO: 12756699-E1V2
FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

Company: Samsung
Project #: 12756699
Date: 3/15/19
Test Engineer: 39339
Configuration: EUT+ Support Equipment
Mode: EGPRS 850
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
824.2MHz
1 1.648 -68.65 Pk 283 -33.3 125 -61.15 -13 -48.15 0-360 148 H
2 2472 -68.86 Pk 323 -32 113 -57.26 -13 -44.26 0-360 148 H
3 3.297 -72.26 Pk 32.8 -30.9 12 -58.36 -13 -45.36 0-360 148 H
4 1.648 -60.02 Pk 28.3 -333 11.4 -53.62 -13 -40.62 0-360 149 \
5 2.472 -63.94 Pk 323 -32 11.6 -52.04 -13 -39.04 0-360 149 \
6 3.296 -71.94 Pk 32.8 -30.9 12 -58.04 -13 -45.04 0-360 149 \
836.6MHz
1 1.673 -64.61 Pk 29.1 -33 11.6 -56.91 -13 -43.91 0-360 148 H
2 251 -69.96 Pk 324 -31.7 11.4 -57.86 -13 -44.86 0-360 148 H
3 3.347 -71.86 Pk 32.8 -30.7 11.4 -58.36 -13 -45.36 0-360 148 H
4 1.673 -63.04 Pk 29 -33 10.9 -56.14 -13 -43.14 0-360 148 \
5 251 -70.49 Pk 324 -31.7 11.4 -58.39 -13 -45.39 0-360 148 \
6 3.346 -70.79 Pk 32.8 -30.7 12 -56.69 -13 -43.69 0-360 148 \
848.8MHz
1 1.698 -65.84 Pk 29.1 -33.1 11.2 -58.64 -13 -45.64 0-360 148 H
2 2.546 -71.66 Pk 323 -31.6 12 -58.96 -13 -45.96 0-360 148 H
3 3.396 -72.64 Pk 32.7 -30.8 11.8 -58.94 -13 -45.94 0-360 148 H
4 1.698 -58.56 Pk 29.1 -33.1 12.2 -50.36 -13 -37.36 0-360 149 \
5 2.546 -71.05 Pk 323 -31.6 11.8 -58.55 -13 -45.55 0-360 149 \
6 3.395 -72.39 Pk 32.7 -30.9 11.8 -58.79 -13 -45.79 0-360 149 \
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REPORT NO: 12756699-E1V2

FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

Company: Samsung
Project #: 12756699
Date: 3/20/19
Test Engineer: 16069 OG

Configuration: EUT+ Support Equipment
Mode: GPRS 1900MHz
Chamber #: Chamber J
Marker Frequency Meter Det AF PRE0189055 Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBm) (dBm)
1850.2MHz
1 3.705 -67.13 Pk 30.5 -33.8 12 -58.43 -13 -45.43 0-360 148 H
2 5.542 -69.82 Pk 341 -30.9 123 -54.32 -13 -41.32 0-360 148 H
3 7.394 -71.84 Pk 37.8 -283 123 -50.04 -13 -37.04 0-360 148 H
4 3.695 -67.47 Pk 30.5 -33.9 11.9 -58.97 -13 -45.97 0-360 148 \
5 5.547 -70.02 Pk 34.1 -30.9 11.9 -54.92 -13 -41.92 0-360 148 \
6 7.389 -71.72 Pk 37.8 -283 12.2 -50.02 -13 -37.02 0-360 148 \
1880MHz
1 3.768 -66.78 Pk 30.8 -33.6 11.5 -58.08 -13 -45.08 0-360 148 H
2 5.63 -69.82 Pk 34 -31.1 12.4 -54.52 -13 -41.52 0-360 148 H
3 7.537 -71.39 Pk 375 -283 11.9 -50.29 -13 -37.29 0-360 148 H
4 3.756 -67.32 Pk 30.7 -33.7 11.7 -58.62 -13 -45.62 0-360 148 \
5 5.648 -70.01 Pk 34 -30.8 12.2 -54.61 -13 -41.61 0-360 148 \
6 7.511 -71.64 Pk 37.5 -28.3 12 -50.44 -13 -37.44 0-360 148 \
1909.8MHz
1 3.82 -67.11 Pk 31.2 -33.4 11.2 -58.11 -13 -45.11 0-360 148 H
2 5739 -68.47 Pk 34.1 -31 12.2 -53.17 -13 -40.17 0-360 148 H
3 7.63 -72.03 Pk 37.3 -28 12.2 -50.53 -13 -37.53 0-360 148 H
4 3.814 -67.99 Pk 311 -33.4 11.5 -58.79 -13 -45.79 0-360 148 \
5 5732 -68.92 Pk 34.1 -30.9 12.1 -53.62 -13 -40.62 0-360 148 \
6 7.634 -72.12 Pk 37.3 -28 12 -50.82 -13 -37.82 0-360 148 \
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REPORT NO: 12756699-E1V2

FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

Company: Samsung
Project #: 12756699
Date: 3/20/19
Test Engineer: 16069 OG

Configuration: EUT+ Support Equipment
Mode: EGPRS 1900MHz
Chamber #: Chamber J
Marker Frequency Meter Det AF PRE0189055 Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBm) (dBm)
1850.2MHz
1 3.695 -66.94 Pk 30.5 -33.9 11.8 -58.54 -13 -45.54 0-360 148 H
2 5.537 -69.74 Pk 341 -30.8 125 -53.94 -13 -40.94 0-360 148 H
3 7.4 -71.73 Pk 37.8 -283 123 -49.93 -13 -36.93 0-360 148 H
4 3.705 -67.26 Pk 30.5 -33.8 11.8 -58.76 -13 -45.76 0-360 148 \
5 5.552 -68.09 Pk 34.1 -31 11.7 -53.29 -13 -40.29 0-360 148 \
6 7.394 -72.08 Pk 37.8 -283 12.2 -50.38 -13 -37.38 0-360 148 \
1880MHz
1 3.753 -66.84 Pk 30.7 -33.7 11.8 -58.04 -13 -45.04 0-360 148 H
2 5.646 -69.69 Pk 34 -30.9 12.1 -54.49 -13 -41.49 0-360 148 H
3 7.512 -70.83 Pk 375 -283 12 -49.63 -13 -36.63 0-360 148 H
4 3.756 -66.75 Pk 30.7 -33.7 11.7 -58.05 -13 -45.05 0-360 148 \
5 5.635 -70.33 Pk 34 -31 123 -55.03 -13 -42.03 0-360 148 \
6 7.519 -71.96 Pk 37.5 -28.3 11.9 -50.86 -13 -37.86 0-360 148 \
1909.8MHz
1 3.812 -67.32 Pk 311 -33.4 11.2 -58.42 -13 -45.42 0-360 148 H
2 573 -69.25 Pk 34.1 -30.8 12.1 -53.85 -13 -40.85 0-360 148 H
3 7.637 -72.26 Pk 37.3 -28 12.1 -50.86 -13 -37.86 0-360 148 H
4 3.818 -67.72 Pk 311 -33.4 11.5 -58.52 -13 -45.52 0-360 148 \
5 5723 -69.99 Pk 34.1 -30.8 11.9 -54.79 -13 -41.79 0-360 148 \
6 7.636 -72.44 Pk 37.3 -28 12 -51.14 -13 -38.14 0-360 148 \
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REPORT NO: 12756699-E1V2

FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

9.2.2. WCDMA

Company: Samsung
Project #: 12756699
Date: 3/15/19
Test Engineer: 39339

Configuration:

EUT+ Support Equipment

Mode: REL99 B5
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
829MHz
1 1.655 -64.68 Pk 28.6 -33.2 121 -57.18 -13 -44.18 0-360 148 H
2 2.475 -65.39 Pk 323 -32 113 -53.79 -13 -40.79 0-360 148 H
3 3.306 -71.37 Pk 327 -30.9 11.6 -57.97 -13 -44.97 0-360 148 H
4 1.654 -62.61 Pk 28.5 -33.2 113 -56.01 -13 -43.01 0-360 148 \
5 2.482 -67.17 Pk 324 -32 113 -55.47 -13 -42.47 0-360 148 "
6 3.306 -71.48 Pk 32.7 -30.9 11.9 -57.78 -13 -44.78 0-360 148 "
836.5MHz
1 1.674 -64.9 Pk 29.1 -33 116 -57.2 -13 -44.2 0-360 148 H
2 2.508 -68.34 Pk 324 -31.8 11.4 -56.34 -13 -43.34 0-360 148 H
3 3.346 -70.34 Pk 32.8 -30.7 11.4 -56.84 -13 -43.84 0-360 148 H
4 1.676 -67.42 Pk 29.1 -33 10.9 -60.42 -13 -47.42 0-360 149 \
5 2.507 -69.65 Pk 324 -31.8 11.5 -57.55 -13 -44.55 0-360 149 \
6 3.345 -70.06 Pk 32.8 -30.7 12 -55.96 -13 -42.96 0-360 149 \
844MHz
1 1.691 -62.14 Pk 29.1 -33.1 11.4 -54.74 -13 -41.74 0-360 148 H
2 2.542 -66.8 Pk 324 -31.7 123 -53.8 -13 -40.8 0-360 148 H
3 3.385 -72 Pk 32.7 -30.8 11.4 -58.7 -13 -45.7 0-360 148 H
4 1.694 -63.69 Pk 29.1 -33.2 12.4 -55.39 -13 -42.39 0-360 148 \
5 2.54 -71.41 Pk 323 -31.6 11.6 -59.11 -13 -46.11 0-360 148 \
6 3.386 -70.82 Pk 327 -30.8 12 -56.92 -13 -43.92 0-360 148 \
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REPORT NO: 12756699-E1V2

FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

Company: Samsung
Project #: 12756699
Date: 3/15/19
Test Engineer: 39339
Configuration: EUT+ Support Equipment
Mode: HSDPA B5
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
829MHz
1 1.651 -66.23 Pk 28.4 -33.3 124 -58.73 -13 -45.73 0-360 148 H
2 2476 -67.94 Pk 323 -32 113 -56.34 -13 -43.34 0-360 148 H
3 3.305 -71.36 Pk 32.7 -30.9 11.6 -57.96 -13 -44.96 0-360 148 H
4 1.655 -65.94 Pk 28.6 -33.2 113 -59.24 -13 -46.24 0-360 149 \
5 2478 -69.88 Pk 324 -32 113 -58.18 -13 -45.18 0-360 149 \
6 3.306 -71.52 Pk 32.7 -30.9 11.9 -57.82 -13 -44.82 0-360 149 \
836.5MHz
1 1.672 -66.32 Pk 29 -33 11.6 -58.72 -13 -45.72 0-360 148 H
2 2.506 -69.01 Pk 325 -31.8 11.4 -56.91 -13 -43.91 0-360 148 H
3 3.343 -70.57 Pk 32.8 -30.7 11.5 -56.97 -13 -43.97 0-360 148 H
4 1.671 -68.64 Pk 29 -33.1 111 -61.64 -13 -48.64 0-360 148 \
5 2.506 -70.43 Pk 325 -31.8 11.6 -58.13 -13 -45.13 0-360 148 \
6 3.343 -70.87 Pk 32.8 -30.7 12 -56.77 -13 -43.77 0-360 148 \
844MHz
1 1.691 -65.79 Pk 29.1 -33.1 11.4 -58.39 -13 -45.39 0-360 148 H
2 2.542 -68.54 Pk 324 -31.7 123 -55.54 -13 -42.54 0-360 148 H
3 3.387 -71.86 Pk 32.7 -30.8 11.5 -58.46 -13 -45.46 0-360 148 H
4 1.694 -65.78 Pk 29.1 -33.2 12.4 -57.48 -13 -44.48 0-360 148 \
5 2.542 -70.31 Pk 324 -31.7 11.7 -57.91 -13 -44.91 0-360 148 \
6 3.386 -72.87 Pk 32.7 -30.8 12 -58.97 -13 -45.97 0-360 148 \
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REPORT NO: 12756699-E1V2
FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

Company: Samsung

Project #: 12756699

Date: 3/20/19

Test Engineer: 43575

Configuration: EUT+ Support Equipment

Mode: REL99 B2

Chamber #: Chamber |

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected WWAN Harmonics Margin Azimuth Height Polarity
(GHz) Reading Reading Limit (dB) (Degs) (cm)
(dBm) (dBm)
1852.4MHz
1 3.706 -71.63 Pk 329 -30.3 11.8 -57.23 -13 -44.23 0-360 148 H
2 5.509 -75.51 Pk 348 -28.5 11.8 -57.41 -13 -44.41 0-360 148 H
3 7.486 -76.59 Pk 35.6 -25.5 11.8 -54.69 -13 -41.69 0-360 148 H
4 3.703 -71.51 Pk 32.8 -30.3 12 -57.01 -13 -44.01 0-360 148 \
5 5.587 -75.26 Pk 35 -28.6 12 -56.86 -13 -43.86 0-360 148 \
6 7.432 -75.96 Pk 35.6 -25.9 11.8 -54.46 -13 -41.46 0-360 148 \
1880MHz
1 3.718 -73.76 Pk 329 -30.1 11.7 -59.26 -13 -46.26 0-360 148 H
2 5.68 -74.01 Pk 35 -28.7 11.7 -56.01 -13 -43.01 0-360 148 H
3 7.495 -76.23 Pk 35.6 -25.5 11.9 -54.23 -13 -41.23 0-360 148 H
4 3.753 -72.7 Pk 33 -30 11.8 -57.9 -13 -44.9 0-360 148 \
5 5.659 -75.33 Pk 35.1 -28.7 12.2 -56.73 -13 -43.73 0-360 148 \
6 7.502 -76.78 Pk 35.6 -25.6 123 -54.48 -13 -41.48 0-360 148 \
1907.6MHz

1 3.814 -73.32 Pk 33.1 -30 11.7 -58.52 -13 -45.52 0-360 148 H
2 5677 -74.7 Pk 35 -28.7 11.9 -56.5 -13 -43.5 0-360 148 H
3 7.548 -76.54 Pk 35.7 -25.4 11.9 -54.34 -13 -41.34 0-360 148 H
4 3.817 -74.05 Pk 33.1 -30 11.4 -59.55 -13 -46.55 0-360 148 \
5 5.699 -74.95 Pk 35.1 -28.5 11.7 -56.65 -13 -43.65 0-360 148 \
6 7.649 -75.85 Pk 35.7 -25.7 11.6 -54.25 -13 -41.25 0-360 148 \
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REPORT NO: 12756699-E1V2
FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

Company: Samsung
Project #: 12756699
Date: 3/20/19
Test Engineer: 43575
Configuration: EUT+ Support Equipment
Mode: HSDPA B2
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected WWAN Harmonics Margin Azimuth Height Polarity
(GHz) Reading Reading Limit (dB) (Degs) (cm)
(dBm) (dBm)
1852.4MHz
1 3.707 -68.98 Pk 329 -30.3 11.8 -54.58 -13 -41.58 0-360 148 H
2 5.605 -74.83 Pk 349 -28.7 12.2 -56.43 -13 -43.43 0-360 148 H
3 7.491 -75.76 Pk 35.6 -25.6 11.9 -53.86 -13 -40.86 0-360 148 H
4 3.706 -71.6 Pk 329 -30.3 12 -57 -13 -44 0-360 148 \
5 553 -75.82 Pk 34.8 -28.6 12 -57.62 -13 -44.62 0-360 148 \
6 7.39 -76 Pk 35.6 -25.9 12 -54.3 -13 -41.3 0-360 148 \
1880MHz
1 3.761 -72.71 Pk 33 -30 11.7 -58.01 -13 -45.01 0-360 148 H
2 5.675 -75.01 Pk 35 -28.7 11.9 -56.81 -13 -43.81 0-360 148 H
3 7.473 -75.99 Pk 35.6 -25.8 11.5 -54.69 -13 -41.69 0-360 148 H
4 3.761 -72.46 Pk 33 -30 11.8 -57.66 -13 -44.66 0-360 149 \
5 5.659 -74.61 Pk 35.1 -28.7 12.2 -56.01 -13 -43.01 0-360 149 \
6 7.499 -76.62 Pk 35.6 -25.6 12.2 -54.42 -13 -41.42 0-360 149 \
1907.6MHz
1 3.817 -73.6 Pk 33.1 -30 11.7 -58.8 -13 -45.8 0-360 148 H
2 5.754 -74.82 Pk 35.1 -28 11.5 -56.22 -13 -43.22 0-360 148 H
3 7.542 -76.89 Pk 35.7 -25.6 11.8 -54.99 -13 -41.99 0-360 148 H
4 3.816 -73.28 Pk 33.1 -30 11.5 -58.68 -13 -45.68 0-360 148 \
5 5.698 -74.79 Pk 35 -28.5 11.7 -56.59 -13 -43.59 0-360 148 \
6 7.634 -75.32 Pk 35.6 -25.8 12 -53.52 -13 -40.52 0-360 148 \
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REPORT NO: 12756699-E1V2

FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

9.2.3. LTEBANDS

Company: Samsung
Project #: 12756699
Date: 3/15/19
Test Engineer: 39339

Configuration:

EUT+ Support Equipment

Mode:

LTE 5 QPSK 10MHz

Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
829MHz
1 1.658 -61.51 Pk 28.7 -33.2 12 -54.01 -13 -41.01 0-360 148 H
2 2.486 -61.6 Pk 324 -31.9 11.5 -49.6 -13 -36.6 0-360 148 H
3 3.317 -71.53 Pk 327 -30.9 113 -58.43 -13 -45.43 0-360 148 H
4 1.657 -63.02 Pk 28.7 -33.2 11.4 -56.12 -13 -43.12 0-360 149 "
5 2.486 -65.34 Pk 324 -31.9 116 -53.24 -13 -40.24 0-360 149 "
6 3318 -71.32 Pk 32.8 -30.9 11.6 -57.82 -13 -44.82 0-360 149 "
836.5MHz
1 1.673 -57.07 Pk 29 -33 116 -49.47 -13 -36.47 0-360 148 H
2 2.509 -61.28 Pk 324 -31.8 11.4 -49.28 -13 -36.28 0-360 148 H
3 3.345 -72.28 Pk 32.8 -30.7 11.4 -58.78 -13 -45.78 0-360 148 H
4 1.673 -63.82 Pk 29 -33 10.9 -56.92 -13 -43.92 0-360 148 \
5 2.509 -64.77 Pk 324 -31.8 11.4 -52.77 -13 -39.77 0-360 148 \
844MHz
1 1.687 -60.13 Pk 29.1 -33 11.4 -52.63 -13 -39.63 0-360 148 H
2 2532 -64.12 Pk 324 -31.7 12.7 -50.72 -13 -37.72 0-360 148 H
3 3.375 -71.9 Pk 32.7 -30.9 113 -58.8 -13 -45.8 0-360 148 H
4 1.687 -59.95 Pk 29.1 -33 11.8 -52.05 -13 -39.05 0-360 148 \
5 2532 -66.01 Pk 324 -31.7 11.5 -53.81 -13 -40.81 0-360 148 \
6 3.375 -70.92 Pk 327 -30.9 11.9 -57.22 -13 -44.22 0-360 148 \
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REPORT NO: 12756699-E1V2
FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

Company: Samsung
Project #: 12756699
Date: 3/15/19
Test Engineer: 39339
Configuration: EUT+ Support Equipment
Mode: LTE 5 16QAM 10MHz
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
829MHz
1 1.658 -61.33 Pk 28.7 -33.2 12 -53.83 -13 -40.83 0-360 148 H
2 2.486 -60.94 Pk 324 -31.9 11.5 -48.94 -13 -35.94 0-360 148 H
3 3.317 -72.23 Pk 32.7 -30.8 11.3 -59.03 -13 -46.03 0-360 148 H
4 1.658 -64.41 Pk 28.7 -33.2 11.4 -57.51 -13 -44.51 0-360 148 \4
5 2.486 -67.07 Pk 32.4 -31.9 11.6 -54.97 -13 -41.97 0-360 148 \4
6 3.317 -72.27 Pk 32.7 -30.9 11.6 -58.87 -13 -45.87 0-360 148 \4
836.5MHz
1 1.673 -59.81 Pk 29 -33 11.6 -52.21 -13 -39.21 0-360 148 H
2 2.509 -62.05 Pk 32.4 -31.8 11.4 -50.05 -13 -37.05 0-360 148 H
3 3.345 -72.08 Pk 32.8 -30.7 11.4 -58.58 -13 -45.58 0-360 148 H
4 1.673 -66.6 Pk 29 -33 10.9 -59.7 -13 -46.7 0-360 149 \4
5 2.509 -64.89 Pk 32.4 -31.8 11.4 -52.89 -13 -39.89 0-360 149 \4
6 3.346 -70.9 Pk 32.8 -30.7 12 -56.8 -13 -43.8 0-360 149 \
844MHz
1 1.688 -61.19 Pk 29.1 -33 11.4 -53.69 -13 -40.69 0-360 148 H
2 2.532 -66.14 Pk 32.4 -31.7 12.7 -52.74 -13 -39.74 0-360 148 H
3 3.375 -71.95 Pk 32.7 -30.9 11.3 -58.85 -13 -45.85 0-360 148 H
4 1.687 -60.42 Pk 29.1 -33 11.8 -52.52 -13 -39.52 0-360 148 \
5 2.532 -65.68 Pk 32.4 -31.7 115 -53.48 -13 -40.48 0-360 148 \
6 3.376 -71.76 Pk 32.7 -30.9 11.9 -58.06 -13 -45.06 0-360 148 \
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REPORT NO: 12756699-E1V2
FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

9.24. LTEBAND 17

Company: Samsung
Project #: 12756699
Date: 3/8/19
Test Engineer: 19498
Configuration: EUT+ Support Equipment
Mode: LTE 17 QPSK 10MHz
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
709MHz
1 1.429 -72.72 Pk 28.6 -335 123 -65.32 -13 -52.32 0-360 148 H
2 2127 -64.64 Pk 313 -32.5 123 -53.54 -13 -40.54 0-360 148 H
3 2.819 -74.43 Pk 323 -31.4 12.2 -61.33 -13 -48.33 0-360 148 H
4 1.427 -72.08 Pk 28.6 -33.6 12.2 -64.88 -13 -51.88 0-360 148 \
5 2.126 -68.79 Pk 313 -32.5 11.8 -58.19 -13 -45.19 0-360 148 \
6 2.821 -75.28 Pk 323 -31.4 12 -62.38 -13 -49.38 0-360 148 \
710MHz
1 1.42 -72.28 Pk 28.7 -33.6 12.4 -64.78 -13 -51.78 0-360 148 H
2 2.129 -64.13 Pk 313 -32.5 12.2 -53.13 -13 -40.13 0-360 148 H
3 2.84 -73.1 Pk 322 -31.6 11.6 -60.9 -13 -47.9 0-360 148 H
4 1.42 -71.06 Pk 28.7 -33.6 123 -63.66 -13 -50.66 0-360 149 \
5 213 -68.04 Pk 313 -32.5 11.9 -57.34 -13 -44.34 0-360 149 \
6 2.838 -74.74 Pk 322 -31.5 11.6 -62.44 -13 -49.44 0-360 149 \
711MHz
1 1.422 -71.27 Pk 28.7 -33.5 12.4 -63.67 -13 -50.67 0-360 148 H
2 2133 -62.99 Pk 313 -32.5 12 -52.19 -13 -39.19 0-360 148 H
3 2.843 -73.16 Pk 322 -31.6 11.4 -61.16 -13 -48.16 0-360 148 H
4 1.421 -72.62 Pk 28.7 -33.5 12.4 -65.02 -13 -52.02 0-360 148 \
5 2133 -67.51 Pk 313 -32.5 12 -56.71 -13 -43.71 0-360 148 \
6 2.842 -74.73 Pk 322 -31.6 11.7 -62.43 -13 -49.43 0-360 148 \
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REPORT NO: 12756699-E1V2
FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

Company: Samsung
Project #: 12756699
Date: 3/8/19
Test Engineer: 19498
Configuration: EUT+ Support Equipment
Mode: LTE 17 16QAM 10MHz
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
709MHz
1 1.418 -71.9 Pk 28.7 -33.7 123 -64.6 -13 -51.6 0-360 148 H
2 2127 -64.79 Pk 313 -32.5 123 -53.69 -13 -40.69 0-360 148 H
3 2.836 -73.19 Pk 322 -31.5 11.7 -60.79 -13 -47.79 0-360 148 H
4 1.42 -72.17 Pk 28.7 -33.6 123 -64.77 -13 -51.77 0-360 148 \
5 2127 -68.72 Pk 313 -32.5 11.8 -58.12 -13 -45.12 0-360 148 \
6 2.839 -75.11 Pk 322 -31.6 11.6 -62.91 -13 -49.91 0-360 148 \
710MHz
1 1.42 -69.13 Pk 28.7 -33.6 12.4 -61.63 -13 -48.63 0-360 148 H
2 2.129 -63.99 Pk 313 -32.5 12.2 -52.99 -13 -39.99 0-360 148 H
3 2.84 -70.99 Pk 322 -31.6 11.6 -58.79 -13 -45.79 0-360 148 H
5 1.42 -72.69 Pk 28.7 -33.6 123 -65.29 -13 -52.29 0-360 148 \
6 213 -67.9 Pk 313 -32.5 11.9 -57.2 -13 -44.2 0-360 148 \
7 2.835 -74.64 Pk 322 -31.5 11.6 -62.34 -13 -49.34 0-360 148 \
711MHz
1 1.423 -72.84 Pk 28.7 -33.5 12.5 -65.14 -13 -52.14 0-360 148 H
2 2133 -63.24 Pk 313 -32.5 12 -52.44 -13 -39.44 0-360 148 H
3 2.82 -74.14 Pk 323 -31.4 12.2 -61.04 -13 -48.04 0-360 148 H
4 1.418 -73.02 Pk 28.7 -33.6 12.2 -65.72 -13 -52.72 0-360 148 \
5 2133 -68.15 Pk 313 -32.5 12 -57.35 -13 -44.35 0-360 148 \
6 2.82 -74.41 Pk 323 -31.4 11.9 -61.61 -13 -48.61 0-360 148 \
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REPORT NO: 12756699-E1V2
FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

9.2.5. LTE BAND 41

Company: Samsung
Project #: 12756699
Date: 3/20/19
Test Engineer: 19498 ER
Configuration: EUT+ Support Equipment
Mode: LTE 41 QPSK 20MHz
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
2506MHz
1 5.011 -60.36 Pk 343 -29.2 11.9 -43.36 -25 -18.36 0-360 148 H
2 7.517 -64.87 Pk 35.6 -25.8 12 -43.07 -25 -18.07 0-360 148 H
3 10.024 -74.74 Pk 37 -22.4 12 -48.14 -25 -23.14 0-360 148 H
4 5.011 -63.66 Pk 343 -29.2 12.1 -46.46 -25 -21.46 0-360 148 \
5 7.517 -62.44 Pk 35.6 -25.8 12.1 -40.54 -25 -15.54 0-360 148 \
6 10.024 -77.21 Pk 37 -22.4 12.1 -50.51 -25 -25.51 0-360 148 \
2593MHz
1 5.186 -61.61 Pk 343 -29.1 12 -44.41 -25 -19.41 0-360 148 H
2 7.778 -59.19 Pk 35.7 -25.4 12.1 -36.79 -25 -11.79 0-360 148 H
3 10.35 -75.63 Pk 37.3 -21.6 11.8 -48.13 -25 -23.13 0-360 148 H
4 5.186 -65.08 Pk 343 -29.1 12.2 -47.68 -25 -22.68 0-360 149 \
5 7.779 -64.49 Pk 35.7 -25.3 12.1 -41.99 -25 -16.99 0-360 149 \
6 10.371 -77.21 Pk 37.3 -21.6 12.2 -49.31 -25 -24.31 0-360 149 \
2680MHz
1 5.359 -66.74 Pk 34.4 -28.8 12.2 -48.94 -25 -23.94 0-360 148 H
2 8.04 -69.51 Pk 35.7 -24.9 11.9 -46.81 -25 -21.81 0-360 148 H
3 10.706 -76.53 Pk 37.8 -21.6 11.8 -48.53 -25 -23.53 0-360 148 H
4 536 -68.05 Pk 34.4 -28.8 12.2 -50.25 -25 -25.25 0-360 148 \
5 8.04 -70.67 Pk 35.7 -24.9 12 -47.87 -25 -22.87 0-360 148 \
6 10.714 -77.11 Pk 37.9 -21.4 11.7 -48.91 -25 -23.91 0-360 148 \
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REPORT NO: 12756699-E1V2

FCC ID: ASBLSMA305N

DATE: MARCH 26, 2019

Company: Samsung
Project #: 12756699
Date: 3/20/19

Test Engineer: 19498 ER

Configuration: EUT+ Support Equipment
Mode: LTE 41 16QAM 20MHz
Chamber #: Chamber |
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl (dB) Amp/Cbl (dB) Corrected Limit PK Azimuth Height Polarity
(GHz) Reading Reading Margin (Degs) (cm)
(dBm) (dBm) (dB)
2506MHz
1 5.011 -61.27 Pk 343 -29.2 11.9 -44.27 -25 -19.27 0-360 148 H
2 7.517 -62.36 Pk 35.6 -25.8 12 -40.56 -25 -15.56 0-360 148 H
3 10.039 -76.82 Pk 37.1 -223 11.9 -50.12 -25 -25.12 0-360 148 H
4 5.011 -64.76 Pk 343 -29.2 12.1 -47.56 -25 -22.56 0-360 148 \
5 7.517 -64.96 Pk 35.6 -25.8 12.1 -43.06 -25 -18.06 0-360 148 \
6 10.013 -76.8 Pk 37 -223 11.9 -50.2 -25 -25.2 0-360 148 \
2593MHz
1 5.185 -65.95 Pk 343 -29.1 11.9 -48.85 -25 -23.85 0-360 148 H
2 7.779 -63.24 Pk 35.7 -25.3 12.1 -40.74 -25 -15.74 0-360 148 H
3 10.372 -76.25 Pk 37.3 -21.6 12.2 -48.35 -25 -23.35 0-360 148 H
4 5.186 -65.51 Pk 343 -29.1 12.2 -48.11 -25 -23.11 0-360 148 "
5 7.779 -69.1 Pk 35.7 -25.3 12.1 -46.6 -25 -21.6 0-360 148 \
6 10.365 -77.16 Pk 37.3 -21.7 12.1 -49.46 -25 -24.46 0-360 148 \
2680MHz
1 5.359 -68.31 Pk 34.4 -28.8 12.2 -50.51 -25 -25.51 0-360 148 H
2 8.04 -67.43 Pk 35.7 -24.9 11.9 -44.73 -25 -19.73 0-360 148 H
3 10.72 -77.6 Pk 37.8 -21.2 11.9 -49.1 -25 -24.1 0-360 148 H
4 5.359 -70.19 Pk 34.4 -28.8 12.2 -52.39 -25 -27.39 0-360 148 \
5 8.04 -67.93 Pk 35.7 -24.9 12 -45.13 -25 -20.13 0-360 148 \
6 10.72 -77.16 Pk 37.8 -21.2 11.9 -48.66 -25 -23.66 0-360 148 \
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