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LTE Band 12
BW(MHz) Mode f (MHz) Spur (dBm) Spec (dBm) Delta (dB)
699.7 -28.37 13 -15.37
Qpsk 707.5 -27.65 13 -14.65
14 715.3 28.71 13 -15.71
699.7 27.68 -13 -14.68
160AM 707.5 -28.08 13 -15.08
715.3 -28.01 13 -15.01
700.5 27.72 13 -14.72
Qpsk 707.5 -27.83 13 -14.83
3 714.5 -28.27 13 -15.27
700.5 -28.36 13 -15.36
160AM 707.5 -28.2 13 -15.2
714.5 -28.82 13 -15.82
701.5 -27.09 13 -14.09
QPsK 7075 -28.13 13 -15.13
s 713.5 -28.38 13 -15.38
701.5 27.51 13 -14.51
16QAM 7075 -28.53 13 -15.53
713.5 -27.35 13 -14.35
704 -28.24 13 -15.24
QPsK 7075 -27.93 13 -14.93
10 711 27.42 13 -14.42
704 -27.87 13 -14.87
16QAM 707.5 27.78 13 -14.78
711 -28.13 13 -15.13
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LTE Band 13
BW(MHz) Mode f (MHz) Spur (dBm) Spec (dBm) Delta (dB)
779.5 -27.45 13 -14.45
Qpsk 782 27.21 13 -14.21
5 784.5 -27.45 13 -14.45
779.5 -27.57 13 -14.57
160AM 782 -27.92 13 -14.92
784.5 -28.31 13 -15.31
782 -27.92 13 -14.92
Qpsk 782 -27.97 13 -14.97
10 782 -27.18 13 -14.18
782 -28.18 13 -15.18
160AM 782 -28.37 13 -15.37
782 28.11 13 -15.11
Page 190 of 267
UL LLC.

12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400




REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

oo St Az - UL 21131 R Do /200061 CLT 17 =l oo St Az - UL 21131 R Do /200061 CLT 17 =l
AL v SENsENT i o [ a0 R ® SENsENT i o [ue: 12016
#Avg Type: RMS s Frequency i z BAvg Type: RMS - Frequency
Trig: Free Run NG Fast Trig: Free Run
7 warien 2148 oer|F FPPPP IFGaindow © #Atten: 34 0B CET[FRFFRP
o Auto Tune| e = Auto Tune|
Ref Offset 11.3 0B Mkr2 25.679 9 GHZ Ref Offset 11.3 0B Mkr2 25.995 5 GHZ
10 daidiv__Ref 33.00 dBm -27.21 dBrr 10 daidly__Ref 33.00 dBm -27.92 dBrr
Log 77 Log [T
Center Freq| 1 Center Freq|
13.015000000 GHz| 13.015000000 GHz|
Start Freq| Start Freq|
6 ‘30.000000 MHz| ‘ ‘30.000000 MHz|
" " N
| Stop Freq | Stop Freq
26.000000000 GHz| 26.000000000 GHz|
Start 30 MHz Stop 26.00 GHz CF Stey Start 30 MHz Stop 26.00 GHz CF Stey
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 45.33 ms (40001 pts) | 2597000000 GHz] MHz VBW 3.0 MHz Sweep 45.33 ms (40001 pts) | 2597000000 GHz]
jAute Man jAute Man
[ wonel I I
i N f 779.9 MHz 26.49dBm 779.9 MHz 25.890 dBm
N 25,6788 GHz 2721 dBm Fraqoftse N 25,995 5 GHz “27.92dBm Fraqoftse
I H; I
5 0 Hz| 5 0 Hz|
5 5
7 7
8 8
9 9
10 10
11 - 11 ]
s — s —
LTE B13 5MHz QPSK Middle Channel LTE B13 5MHz 16QAM Middle Channel
[ESREN =~ [ESREN =~
Sensent ALGHATO {09102 2018 g ALLGH AT : 1 016
8Avg Type: RMS. 56 Frequency 8Avg Type: RMS. 56 Frequency
Trig: FreeRun 1 - Trig: FreeRun 1
™ gAtten: 3408 DeT|P PFPPP S GAtten: 3108 cET|P PFRRP
TR Auto Tune| TRV Auto Tune|
Ref Offset 11.39 ¢B Mkr2 25.656 5 GH2j Ref Offset 1139 dB Mkr2 25.870 8 GHyj
10 daidiy__Ref 33.00 dBm -27.18 dBrr 10 daidiv__ Ref 33.00 dBm -28.11 dBrr
Log 77 Los T3
Center Freq| 1 Center Freq|
Start Freg| Start Freg|
‘ 30.000000 MHz| "' 30.000000 MHz|
L T rr— P . ;
T | Stop Freq| X | o [ T | Stop Freq|
26.000000000 GHz| 26.000000000 GHz|
Start 30 MHz Stop 26.00 GHz CF Stey Stop 26.00 GHz CF Stey
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 45.33 ms (40001 pts) | 2597000000 GHz] MHz VBW 3.0 MHz Sweep 45.33 ms (40001 pts) | 2597000000 GHz]
jAuto. Man| jAuto. Man|
[ wonel I I
i N 1 f T77.3 MHz 26.351 dBm T77.3 MHz 24813 dBm
N 25,656 § GHz “27.18.dBm Freqoffset 25,8708 GHz 2811 dBm Freqoffset
4 0Hz 0Hz
5
s
7
8
9
10
11 - -
s — s —
LTE B13 10MHz QPSK Middle Channel LTE B13 10MHz 16QAM Middle Channel

Page 191 of 267

UL LLC.
TEL: (919) 549-1400

12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: 16J23633A-E1V2

FCC ID: PY7-29752M

DATE: 8/16/2016

12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA
This report shall not be reproduced except in full, without the written approval of UL LLC.

LTE Band 17
BW(MHz) Mode f (MHz) Spur (dBm) Spec (dBm) Delta (dB)

706.5 -28.54 13 -15.54

Qpsk 710 -28.25 13 -15.25

5 713.5 -26.99 13 -13.99

706.5 -28.18 13 -15.18

160AM 710 -28.65 13 -15.65

713.5 -28.33 13 -15.33

709 -27.76 13 -14.76

Qpsk 710 27.91 13 -14.91

10 711 -27.54 13 -14.54

709 -27.28 13 -14.28

160AM 710 -27.35 13 -14.35

711 -28.12 13 -15.12
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LTE Band 26-Part 90

BW(MHz) Mode f (MHz) Spur (dBm) Spec (dBm) Delta (dB)
1.4 QPSK 814.7 -28.21 -13 -15.21
16QAM 814.7 -27.92 -13 -14.92
3 QPSK 815.5 -28.2 -13 -15.2
16QAM 815.5 -27.2 -13 -14.2
5 QPSK 816.5 -28.04 -13 -15.04
16QAM 816.5 -27.52 -13 -14.52
10 QPSK 819 -27.55 -13 -14.55
16QAM 819 -27.47 -13 -14.47
LTE Band 26-Part 22
BW(MHz) Mode f (MHz) Spur (dBm) Spec (dBm) Delta (dB)
831.5 -27.56 -13 -14.56
QPSK
14 848.3 -27.87 -13 -14.87
' 831.5 -28.16 -13 -15.16
16QAM
848.3 -27.17 -13 -14.17
831.5 -28.23 -13 -15.23
QPSK
3 847.5 -28 -13 -15
831.5 -26.97 -13 -13.97
16QAM
847.5 -27.82 -13 -14.82
831.5 -27.42 -13 -14.42
QPSK
s 846.5 -28.34 -13 -15.34
831.5 -28.11 -13 -15.11
160AM
846.5 -27.82 -13 -14.82
831.5 -27.75 -13 -14.75
QPSK
10 844 -27.4 -13 -14.4
831.5 -27.83 -13 -14.83
160AM
844 -28.54 -13 -15.54
836.5 -28.09 -13 -15.09
QPSK
15 841.5 -28.25 -13 -15.25
836.5 -28.07 -13 -15.07
160AM
841.5 -27.9 -13 -14.9
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DATE: 8/16/2016

12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA

LTE Band 41
BW(MHz) Mode f (MHz) Spur (dBm) Spec (dBm) Delta (dB)
24985 -32.73 25 7.73
QPSK 2593 32.79 25 7.79
5 2687.5 31.4 -25 6.4
24985 -32.91 25 7.91
160AM 2593 32.42 -25 7.42
2687.5 -32.93 25 -7.93
2501 -32.38 25 -7.38
QPSK 2593 32.74 25 7.74
10 2685 -32.79 25 7.79
2501 -31.8 25 6.8
160AM 2593 31.47 -25 -6.47
2685 -32.79 25 7.79
25035 -33.12 25 -8.12
QPsK 2593 -32.59 25 -7.59
15 2682.5 -32.56 -25 -7.56
25035 -32.33 25 -7.33
160AM 2593 -32.46 -25 -7.46
26825 -32.83 25 -7.83
2506 -32.63 25 -7.63
QPsK 2593 -32.35 25 7.35
20 2680 -32.37 -25 -7.37
2506 -32.38 25 -7.38
16QAM 2593 31.2 25 6.2
2680 32.24 -25 7.24
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FCC ID: PY7-29752M

13. FREQUENCY STABILITY
RULE PART(S)
FCC: §2.1055, §22.355, §24.235, §27.54 and §90.213

LIMITS

§22.355 - The carrier frequency shall not depart from the reference frequency in excess of 2.5 ppm for mobile
stations.

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

§27.54 - The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

§90.213 - The carrier frequency shall not depart from the reference frequency in excess of £2.5 ppm for mobile
stations.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v02r02
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13.1. FREQUENCY STABILITY RESULTS

GSM 1900
GPRS
Limit 1850 1910
" F low F high Frequenc
Condition -13d8g e Brrc? '(Dﬁ'zt)a Stgbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (25C) 1850.0530 1909.9470
Extreme (50C) 1850.0530 1909.9470 -5.4 -0.003
Extreme (40C) 1850.0530 1909.9470 6.5 0.003
Extreme (30C) 1850.0530 1909.9470 -5.0 -0.003
Extreme (10C) 3.8 vdc 1850.0530 1909.9470 7.1 0.004
Extreme (0C) 1850.0530 1909.9470 7.3 0.004
Extreme (-10C) 1850.0530 1909.9470 6.6 0.004
Extreme (-20C) 1850.0530 1909.9470 7.0 0.004
Extreme (-30C) 1850.0530 1909.9470 7.8 0.004
3.8 vdc 1850.0530 1909.9470 5.3 0.003
25C 4.2 Vdc 1850.0530 1909.9470 -4.6 -0.002
3.6 vdc 1850.0530 1909.9470 5.3 0.003
EGPRS
Limit 1850 1910
- F low F high Frequenc
Condition -13dB§ -133 Br? ?:IZt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (Ppm)
Normal (25C) 1850.0630 1909.9420
Extreme (50C) 1850.0630 1909.9420 5.4 -0.003
Extreme (40C) 1850.0630 1909.9420 6.5 0.003
Extreme (30C) 1850.0630 1909.9420 -5.0 -0.003
Extreme (10C) 3.8vdc 1850.0630 1909.9420 7.1 0.004
Extreme (0C) 1850.0630 1909.9420 7.3 0.004
Extreme (-10C) 1850.0630 1909.9420 6.6 0.004
Extreme (-20C) 1850.0630 1909.9420 7.0 0.004
Extreme (-30C) 1850.0630 1909.9420 7.8 0.004
3.8 vdc 1850.0630 1909.9420 5.3 0.003
25C 4.2 Vdc 1850.0630 1909.9420 -4.6 -0.002
3.6 vdc 1850.0630 1909.9420 5.3 0.003
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WCDMA Band 2

REL99
Limit 1850 1910
" F low F high Frequenc
Condition -13dBf -133 Br? ?:IZt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (25C) 1850.1280 1909.8530
Extreme (50C) 1850.1280 1909.8530 5.4 -0.003
Extreme (40C) 1850.1280 1909.8530 6.5 0.003
Extreme (30C) 1850.1280 1909.8530 -5.0 -0.003
Extreme (10C) 3.8 vdc 1850.1280 1909.8530 7.1 0.004
Extreme (0C) 1850.1280 1909.8530 7.3 0.004
Extreme (-10C) 1850.1280 1909.8530 6.6 0.004
Extreme (-20C) 1850.1280 1909.8530 7.0 0.004
Extreme (-30C) 1850.1280 1909.8530 7.8 0.004
3.8 Vdc 1850.1280 1909.8530 5.3 0.003
25C 4.2 Vdc 1850.1280 1909.8530 -4.6 -0.002
3.6 vdc 1850.1280 1909.8530 5.3 0.003
HSDPA
Limit 1850 1910
- F low F high Frequenc
Condition -13ng -133 Bnc? ?:IZt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (25C) 1850.1850 1909.8350
Extreme (50C) 1850.1850 1909.8350 5.4 -0.003
Extreme (40C) 1850.1850 1909.8350 6.5 0.003
Extreme (30C) 1850.1850 1909.8350 -5.0 -0.003
Extreme (10C) 3.8vdc 1850.1850 1909.8350 7.1 0.004
Extreme (0C) 1850.1850 1909.8350 7.3 0.004
Extreme (-10C) 1850.1850 1909.8350 6.6 0.004
Extreme (-20C) 1850.1850 1909.8350 7.0 0.004
Extreme (-30C) 1850.1850 1909.8350 7.8 0.004
3.8 vdc 1850.1850 1909.8350 5.3 0.003
25C 4.2 Vdc 1850.1850 1909.8350 -4.6 -0.002
3.6 vdc 1850.1850 1909.8350 5.3 0.003
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LTE Band 2
QPSK
Limit 1850 1910
” F low F high Frequenc
Condition -13dB§ -1San(1@ Ié):lzt)a Stgbilityy
Temperature Voltage (MHz) (MHz2) (ppm)
Normal (25C) 1850.7300 1909.2700
Extreme (50C) 1850.7300 1909.2700 5.4 -0.003
Extreme (40C) 1850.7300 1909.2700 6.5 0.003
Extreme (30C) 1850.7300 1909.2700 -5.0 -0.003
Extreme (10C) 3.8 Vdc 1850.7300 1909.2700 7.1 0.004
Extreme (0C) 1850.7300 1909.2700 7.3 0.004
Extreme (-10C) 1850.7300 1909.2700 6.6 0.004
Extreme (-20C) 1850.7300 1909.2700 7.0 0.004
Extreme (-30C) 1850.7300 1909.2700 7.8 0.004
3.8 Vdc 1850.7300 1909.2700 5.3 0.003
25C 4.2 Vdc 1850.7300 1909.2700 -4.6 -0.002
3.6 Vdc 1850.7300 1909.2700 5.3 0.003
16QAM
Limit 1850 1910
. Flow F high Frequenc
Condition -13ng 134 - '(Dﬁlzt)a Stgbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (25C) 1850.7300 1909.2700
Extreme (50C) 1850.7300 1909.2700 -5.4 -0.003
Extreme (40C) 1850.7300 1909.2700 6.5 0.003
Extreme (30C) 1850.7300 1909.2700 -5.0 -0.003
Extreme (10C) 3.8vdc 1850.7300 1909.2700 7.1 0.004
Extreme (0C) 1850.7300 1909.2700 7.3 0.004
Extreme (-10C) 1850.7300 1909.2700 6.6 0.004
Extreme (-20C) 1850.7300 1909.2700 7.0 0.004
Extreme (-30C) 1850.7300 1909.2700 7.8 0.004
3.8 vdc 1850.7300 1909.2700 5.3 0.003
25C 4.2 Vdc 1850.7300 1909.2700 -4.6 -0.002
3.6 Vdc 1850.7300 1909.2700 5.3 0.003
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WCDMA Band 4

REL99
Limit 1710 1755
" F low F high Frequenc
Condition -13dB§ -1335? ?:'Zt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (25C) 1710.1470 1754.8350
Extreme (50C) 1710.1470 1754.8350 5.0 0.003
Extreme (40C) 1710.1470 1754.8350 6.5 0.004
Extreme (30C) 1710.1470 1754.8350 -5.0 -0.003
Extreme (10C) 3.8 vdc 1710.1470 1754.8350 7.1 0.004
Extreme (0C) 1710.1470 1754.8350 7.3 0.004
Extreme (-10C) 1710.1470 1754.8350 6.6 0.004
Extreme (-20C) 1710.1470 1754.8350 7.0 0.004
Extreme (-30C) 1710.1470 1754.8350 7.8 0.004
3.8 Vdc 1710.1470 1754.8350 5.3 0.003
25C 4.2 Vdc 1710.1470 1754.8350 -4.6 -0.003
3.6 Vdc 1710.1470 1754.8350 5.3 0.003
HSDPA
Limit 1710 1755
” F low F high Frequenc
Condition -13dB§ -13an(1@ ?,_?'Zt)a Stgbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (25C) 1710.1650 1754.7980
Extreme (50C) 1710.1650 1754.7980 5.0 0.003
Extreme (40C) 1710.1650 1754.7980 6.5 0.004
Extreme (30C) 1710.1650 1754.7980 -5.0 -0.003
Extreme (10C) 3.8Vvdc 1710.1650 1754.7980 7.1 0.004
Extreme (0C) 1710.1650 1754.7980 7.3 0.004
Extreme (-10C) 1710.1650 1754.7980 6.6 0.004
Extreme (-20C) 1710.1650 1754.7980 7.0 0.004
Extreme (-30C) 1710.1650 1754.7980 7.8 0.004
3.8 Vdc 1710.1650 1754.7980 5.3 0.003
25C 4.2 Vdc 1710.1650 1754.7980 -4.6 -0.003
3.6 Vdc 1710.1650 1754.7980 5.3 0.003
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LTE Band 4

QPSK, (20MHz BANDWIDTH)

Limit 1710 1755
- F low F high Frequenc
Condition -13d5g -133 BrflD ?:'Zt)a Stglbilityy
Temperature Voltage (MHz2) (MHz) (ppm)
Normal (25C) 1710.7300 1754.2700
Extreme (50C) 1710.7300 1754.2700 5.0 0.003
Extreme (40C) 1710.7300 1754.2700 6.5 0.004
Extreme (30C) 1710.7300 1754.2700 -5.0 -0.003
Extreme (10C) 3.8 vdc 1710.7300 1754.2700 7.1 0.004
Extreme (0C) 1710.7300 1754.2700 7.3 0.004
Extreme (-10C) 1710.7300 1754.2700 6.6 0.004
Extreme (-20C) 1710.7300 1754.2700 7.0 0.004
Extreme (-30C) 1710.7300 1754.2700 7.8 0.004
3.8 vdc 1710.7300 1754.2700 5.3 0.003
25C 4.2 Vdc 1710.7300 1754.2700 -4.6 -0.003
3.6 Vdc 1710.7300 1754.2700 5.3 0.003
16QAM, (20MHz BANDWIDTH)
Limit 1710 1755
- F low F high Frequenc
Condition -13ng -132 Bm@ [()Slzt)a Stgtbilityy
Temperature Voltage (MHz) (MHz2) (ppm)
Normal (25C) 1710.7300 1754.2700
Extreme (50C) 1710.7300 1754.2700 5.0 0.003
Extreme (40C) 1710.7300 1754.2700 6.5 0.004
Extreme (30C) 1710.7300 1754.2700 -5.0 -0.003
Extreme (10C) 3.8vdc 1710.7300 1754.2700 7.1 0.004
Extreme (0C) 1710.7300 1754.2700 7.3 0.004
Extreme (-10C) 1710.7300 1754.2700 6.6 0.004
Extreme (-20C) 1710.7300 1754.2700 7.0 0.004
Extreme (-30C) 1710.7300 1754.2700 7.8 0.004
3.8 Vdc 1710.7300 1754.2700 5.3 0.003
25C 4.2 Vdc 1710.7300 1754.2700 -4.6 -0.003
3.6 Vdc 1710.7300 1754.2700 5.3 0.003
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LTE Band 5
Reference Frequency: PCS Mid Channel 836.5 MHz @ 20°C
Limit: to stay +- 2.5 ppm = 2091.250 Hz
Power Supply Environment Frequency Deviation Measured with Time Elapse
(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 836.499997 0.010 25
3.80 40 836.499997 0.009 25
3.80 30 836.499996 0.010 25
3.80 20 836.500005 0 25
3.80 10 836.500003 0.002 2.5
3.80 0 836.500004 0.000 2.5
3.80 -10 836.500003 0.001 25
3.80 -20 836.500003 0.002 2.5
3.80 -30 836.499997 0.009 2.5
Reference Frequency: PCS Mid Channel 836.5 MHz @ 20°C
Limit: to stay +- 2.5 ppm = 2091.250 Hz
Power Supply Environment Frequency Deviation Measured with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 836.500005 0 25
4.20 20 836.5000032 0.002 25
3.60 20 836.5000055 -0.001 2.5

Note: LTE B5 test data cover LTE B26 and WCDMA B5
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LTE Band 7

QPSK, (20MHz BANDWIDTH)

Limit 2500 2570
" F low F high Frequency
Condition -13d5g -133 BrflD ?:'Zt)a Stability
Temperature Voltage (MHz) (MHz) (Ppm)
Normal (25C) 2500.7300 2569.3300
Extreme (50C) 2500.7300 2569.3300 -5.8 -0.002
Extreme (40C) 2500.7300 2569.3300 -9.9 -0.004
Extreme (30C) 2500.7300 2569.3300 -8.9 -0.004
Extreme (10C) 3.8 Vdc 2500.7300 2569.3300 -8.2 -0.003
Extreme (0C) 2500.7300 2569.3300 -8.8 -0.003
Extreme (-10C) 2500.7300 2569.3300 -8.0 -0.003
Extreme (-20C) 2500.7300 2569.3300 -7.9 -0.003
Extreme (-30C) 2500.7300 2569.3300 -10.7 -0.004
3.8 Vdc 2500.7300 2569.3300 -8.7 -0.003
25C 4.2 Vdc 2500.7300 2569.3300 -9.6 -0.004
3.6 Vdc 2500.7300 2569.3300 7.8 -0.003
16QAM, (20MHz BANDWIDTH)
Limit 2500 2570
. F low F high Frequenc
Condition -13d8§ -133 Brr(? [()ﬁlzt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (Ppm)
Normal (25C) 2500.7300 2569.3300
Extreme (50C) 2500.7300 2569.3300 -5.8 -0.002
Extreme (40C) 2500.7300 2569.3300 9.9 -0.004
Extreme (30C) 2500.7300 2569.3300 -8.9 -0.004
Extreme (10C) 3.8Vvdc 2500.7300 2569.3300 -8.2 -0.003
Extreme (0C) 2500.7300 2569.3300 -8.8 -0.003
Extreme (-10C) 2500.7300 2569.3300 -8.0 -0.003
Extreme (-20C) 2500.7300 2569.3300 -7.9 -0.003
Extreme (-30C) 2500.7300 2569.3300 -10.7 -0.004
3.8 Vdc 2500.7300 2569.3300 -8.7 -0.003
25C 4.2 Vdc 2500.7300 2569.3300 -9.6 -0.004
3.6 Vdc 2500.7300 2569.3300 -7.8 -0.003
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LTE Band 12

QPSK, (10MHz BANDWIDTH)

Limit 699 716
" F low F high Frequency
Condition -13d5g -133 BrflD ?:'Zt)a Stability
Temperature Voltage (MHz2) (MHz) (ppm)
Normal (25C) 699.4000 715.6700
Extreme (50C) 699.4000 715.6700 -2.5 -0.004
Extreme (40C) 699.4000 715.6700 -3.2 -0.005
Extreme (30C) 699.4000 715.6700 -4.3 -0.006
Extreme (10C) 3.8 Vdc 699.4000 715.6700 3.2 0.005
Extreme (0C) 699.4000 715.6700 2.9 -0.004
Extreme (-10C) 699.4000 715.6700 2.6 0.004
Extreme (-20C) 699.4000 715.6700 -2.9 -0.004
Extreme (-30C) 699.4000 715.6700 -3.2 -0.004
3.8 Vdc 699.4000 715.6700 35 0.005
25C 4.2 Vdc 699.4000 715.6700 35 0.005
3.6 Vdc 699.4000 715.6700 3.1 0.004
16QAM, (10MHz BANDWIDTH)
Limit 699 716
” F low F high Frequenc
Condition -13d8§ -133 Brr(? [()ﬁlzt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (Ppm)
Normal (25C) 699.3700 715.6700
Extreme (50C) 699.3700 715.6700 5.0 0.007
Extreme (40C) 699.3700 715.6700 6.5 0.009
Extreme (30C) 699.3700 715.6700 -5.0 -0.007
Extreme (10C) 3.8vdc 699.3700 715.6700 7.1 0.010
Extreme (0C) 699.3700 715.6700 7.3 0.010
Extreme (-10C) 699.3700 715.6700 6.6 0.009
Extreme (-20C) 699.3700 715.6700 7.0 0.010
Extreme (-30C) 699.3700 715.6700 7.8 0.011
3.8 vdc 699.3700 715.6700 5.3 0.007
25C 4.2 Vdc 699.3700 715.6700 -4.6 -0.006
3.6 Vdc 699.3700 715.6700 5.3 0.007
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LTE Band 13

QPSK, (10MHz BANDWIDTH)

Limit 777 787
" F low F high Frequenc
Condition -13d5g -133 BrflD ?:'Zt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (25C) 777.4000 786.6700
Extreme (50C) 777.4000 786.6700 -3.4 -0.004
Extreme (40C) 777.4000 786.6700 -4.4 -0.006
Extreme (30C) 777.4000 786.6700 -4.0 -0.005
Extreme (10C) 3.8 Vdc 777.4000 786.6700 3.7 0.005
Extreme (0C) 777.4000 786.6700 45 0.006
Extreme (-10C) 777.4000 786.6700 3.0 0.004
Extreme (-20C) 777.4000 786.6700 3.4 0.004
Extreme (-30C) 777.4000 786.6700 -3.6 -0.005
3.8 Vdc 777.4000 786.6700 -3.2 -0.004
25C 4.2 Vdc 777.4000 786.6700 -3.4 -0.004
3.6 Vdc 777.4000 786.6700 3.0 0.004
16QAM, (10MHz BANDWIDTH)
Limit 777 2570
. F low F high Frequenc
Condition -13d8§ -133 Brr(? [()ﬁlzt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (25C) 777.3700 786.6300
Extreme (50C) 777.3700 786.6300 -5.8 -0.003
Extreme (40C) 777.3700 786.6300 9.9 -0.006
Extreme (30C) 777.3700 786.6300 -8.9 -0.005
Extreme (10C) 3.8Vdc 777.3700 786.6300 -8.2 -0.005
Extreme (0C) 777.3700 786.6300 -8.8 -0.005
Extreme (-10C) 777.3700 786.6300 -8.0 -0.005
Extreme (-20C) 777.3700 786.6300 -7.9 -0.005
Extreme (-30C) 777.3700 786.6300 -10.7 -0.006
3.8 Vdc 777.3700 786.6300 -8.7 -0.005
25C 4.2 Vdc 777.3700 786.6300 -9.6 -0.006
3.6 Vdc 777.3700 786.6300 -7.8 -0.005
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LTE Band 17

QPSK, (10MHz BANDWIDTH)

Limit 704 716
" F low F high Frequency
Condition -13d5g -133 BrflD ?:'Zt)a Stability
Temperature Voltage (MHz2) (MHz) (ppm)
Normal (25C) 704.4000 715.6700
Extreme (50C) 704.4000 715.6700 -2.3 -0.003
Extreme (40C) 704.4000 715.6700 2.2 -0.003
Extreme (30C) 704.4000 715.6700 -3.1 -0.004
Extreme (10C) 3.8 vdc 704.4000 715.6700 3.8 0.005
Extreme (0C) 704.4000 715.6700 3.7 0.005
Extreme (-10C) 704.4000 715.6700 3.4 0.005
Extreme (-20C) 704.4000 715.6700 3.2 0.004
Extreme (-30C) 704.4000 715.6700 -3.1 -0.004
3.8 Vdc 704.4000 715.6700 3.7 0.005
25C 4.2 Vdc 704.4000 715.6700 3.4 0.005
3.6 Vdc 704.4000 715.6700 3.9 0.006
16QAM, (10MHz BANDWIDTH)
Limit 704 716
” F low F high Frequenc
Condition -13d8§ -133 Brr(? [()ﬁlzt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (Ppm)
Normal (25C) 704.3700 715.6300
Extreme (50C) 704.3700 715.6300 -2.3 -0.003
Extreme (40C) 704.3700 715.6300 2.2 -0.003
Extreme (30C) 704.3700 715.6300 -3.1 -0.004
Extreme (10C) 3.8vdc 704.3700 715.6300 3.8 0.005
Extreme (0C) 704.3700 715.6300 3.7 0.005
Extreme (-10C) 704.3700 715.6300 3.4 0.005
Extreme (-20C) 704.3700 715.6300 3.2 0.004
Extreme (-30C) 704.3700 715.6300 -3.1 -0.004
3.8Vdc 704.3700 715.6300 3.7 0.005
25C 4.2 Vdc 704.3700 715.6300 3.4 0.005
3.6 Vdc 704.3700 715.6300 3.9 0.006
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LTE Band 41

QPSK, (20MHz BANDWIDTH)

Limit 2496 2690
" F low F high Frequency
Condition -13d5g -133 BrflD ?:'Zt)a Stability
Temperature Voltage (MHz) (MHz) (Ppm)
Normal (25C) 2496.6700 2689.2700
Extreme (50C) 2496.6700 2689.2700 -5.8 -0.002
Extreme (40C) 2496.6700 2689.2700 -9.9 -0.004
Extreme (30C) 2496.6700 2689.2700 -8.9 -0.003
Extreme (10C) 3.8 Vdc 2496.6700 2689.2700 -8.2 -0.003
Extreme (0C) 2496.6700 2689.2700 -8.8 -0.003
Extreme (-10C) 2496.6700 2689.2700 -8.0 -0.003
Extreme (-20C) 2496.6700 2689.2700 -7.9 -0.003
Extreme (-30C) 2496.6700 2689.2700 -10.7 -0.004
3.8 Vdc 2496.6700 2689.2700 -8.7 -0.003
25C 4.2 Vdc 2496.6700 2689.2700 -9.6 -0.004
3.6 vdc 2496.6700 2689.2700 7.8 -0.003
16QAM, (20MHz BANDWIDTH)
Limit 2496 2690
. F low F high Frequenc
Condition -13d8§ -133 Brr(? [()ﬁlzt)a Stglbilityy
Temperature Voltage (MHz) (MHz) (ppm)
Normal (25C) 2496.7300 2689.2000
Extreme (50C) 2496.7300 2689.2000 -5.8 -0.002
Extreme (40C) 2496.7300 2689.2000 9.9 -0.004
Extreme (30C) 2496.7300 2689.2000 -8.9 -0.003
Extreme (10C) 3.8Vvdc 2496.7300 2689.2000 -8.2 -0.003
Extreme (0C) 2496.7300 2689.2000 -8.8 -0.003
Extreme (-10C) 2496.7300 2689.2000 -8.0 -0.003
Extreme (-20C) 2496.7300 2689.2000 -7.9 -0.003
Extreme (-30C) 2496.7300 2689.2000 -10.7 -0.004
3.8 vdc 2496.7300 2689.2000 -8.7 -0.003
25C 4.2 Vdc 2496.7300 2689.2000 -9.6 -0.004
3.6 Vdc 2496.7300 2689.2000 -7.8 -0.003
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14. RADIATED TEST RESULTS

14.1. RADIATED POWER (ERP & EIRP)
RULE PART(S)

FCC: §2. 1046, §22. 913, §24. 232, §27 and § 90.635.

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 (b) - (10) Portable stations (handheld devices) transmitting in the 746-757 MHz, 776-788 MHz, and 805-806
MHz bands are limited to 3 watts ERP. (LTE B13)

27.50 (c) - (10) Portable stations (handheld devices) are limited to 3 watts ERP; (LTE B17)

27.50 (d) - (4) Fixed, mobile, and portable (handheld) stations operating in the 1710-1755 MHz band and mobile
and portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt EIRP.(Band
4)

27.50 (h) - (2) Mobile stations are limited to 2.0 watts EIRP. All user stations are limited to 2.0 watts transmitter
output power. (LTE B41 & 7)

90.635 (b) - The maximum output power of the transmitter for mobile stations is 100 watts (20 dBw). (LTE B26)

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 603C Clause 2.2.17; PSA setting reference to 971168 D01 v02r02
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.
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14.1.1. ERP/EIRP RESULTS AND TABLE

GSM
ERP/EIRP
Band Mode Channel f(MHz)
dBm mwW
128 824.2 23.52 224.91
GPRS 190 836.6 24.59 287.74
251 848.8 24.89 308.32
GSM850
128 824.2 18.11 64.71
EGPRS 190 836.6 19.21 83.37
251 848.8 19.70 93.33
512 1850.2 27.69 587.49
GPRS 661 1880 27.21 526.02
810 1909.8 26.70 467.74
GSM1900
512 1850.2 24.62 289.73
EGPRS 661 1880 23.98 250.03
810 1909.8 23.28 212.81
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DATE: 8/16/2016

(Fc < 1GHz)
UL LLC, Chamber N

Company: SOMC

Project # 16J23633

Date: 07/18/2016

Test Engineer: Mark Nolting

‘Configuration: Standalone (GSMUMTS sample #3)
Mode: GPRS850

tion: Dipole antenna ATOD1G, cable CBLOSS. and signal-source T374

(Fc < 1GHz)
UL LLC, Chamber N

Company: SOMC

Project # 16J23633

Date: 07/18/2016

Test Engineer: Mark Nolting

‘Configuration: Standalone (GSMUMTS sample #3)
Mode: EGPRS850

Test Equipi
Substitution: Dipole antenna ATODG, cable CBLOSS. and signak-source T3T4

f S$Greading Ant Pol. (Cable Loss Antenna Gain Antenna Gain} ERP | Limit

Margin Notes f $Greading Ant Pol. Cable Loss Antenna Gain Antenna Gal ERP | Limit = Margin Notes
MHz. (dBm) (HV) (dB) (dBi) (dBd) (dBm) | (dBm)  (dB) MHz. (dBm) (HV) (dB) (dBi) (dBd) (dBm) | (dBm)  (dB)
Tow Ch_| T Tow Ch_| T
%] 3008 v EX] i L B R ¢ R R I 824.20 46T v EX] i 5 R TI C %  E
sH | AN H 5.0 (X3 1515|385 420 | 1630 H 5.0 (X} s 876 | 385
Mid Ch I | I Mid Ch I |
836,60 A v 57 (%} 145 5 | 385 | did 836,60 pox ) v 57 (%} 145 WH | 385
36,60 7266 H 52| (X} 45|60 | 385 | 224 36,60 17 H 52| (X} 45|06z | 385
High Ch__ I I High Ch__ I I
848,50 3153 v 57 (X} 145 PZN I = T 848,50 paT] v 57 (X} 145 W | s | aer
BAB.80 7183 W 5.2 (%} 145 | 1a3 | 385 213 [ 1843 W 5.2 (%} 145 | 1as | 385
Rev. 11022015 Rev. 11022015
Mote_For Band 13/17 ERF limit is 34 T7dBm. For Band 26 limit is S0dBm Mote_For Band 13/17 ERF limit is 34 T7dBm. For Band 26 limit is S0dBm
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/15/2016 Date: 07/15/2016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standalone (GSM/IUMTS sample #3) Configuration: Standalone (GSM/IUMTS sample #3)
Mode: GPRS1800 Mode: EGPRS1900
Jest Equipment: Jest Equipment:
Substitution: Homn antenna AT0078. cable GBLOS5, and signal-source T374 Substitution: Homn antenna AT0078. cable GBLOS5, and signal-source T374
f SGreading: Ant. Pol. Cable Loss:Antenna Gain. EIRP Limit = Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain. EIRP Limit = Margin Notes
MHz (dBm) (HV) (dB) (dBi) (dBm) | (dBm) | (dB) MHz (dBm) (HV) (dB) (dBi) (dBm) | (dBm) | (dB)
1850.20 342 v 8.1 a4 27,69 330 53 1850.20 26.36 v 8.1 a4 2462 330 84
1850.30 3623 H 3.1 i 3249 330 0.5 1850.30 3309 H 3.1 i 1935 330 3T
Nid Cl Nid Cl
1880, 3107 v 82 a3 27,21 330, 58 1880, 2785 v 82 a3 23,98 330, 90
1880, 26.14 [ 82 i3 287 e} 0.4 1880, peix) [ 82 i3 9,97 e} A3
High € High €
1309.8 30.72 v 82 a2 26,10 330 53 1309.8 2031 v 82 a2 2328 330 97
1509.8; 545 H 82 i3 7] 330 16 1509.8; 33,06 H 82 i3 18.04 330 5.0
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
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WCDMA
ERP/EIRP
Band Mode Channel f(MHz)
dBm mW
9262 1852.4 19.48 88.72
REL99 9400 1880 19.10 81.28
9538 1907.6 19.17 82.60
Band 2
9262 1852.4 18.04 63.68
HSDPA 9400 1880 17.65 58.21
9538 1907.6 17.65 58.21
1312 1712.4 19.68 92.90
REL99 1413 1732.6 19.34 85.90
1513 1752.6 19.43 87.70
Band 4
1312 1712.4 18.06 63.97
HSDPA 1413 1732.6 17.88 61.38
1513 1752.6 17.89 61.52
4132 826.4 17.03 50.47
REL99 4183 836.6 17.72 59.16
4233 846.6 17.60 57.54
Band 5
4132 826.4 15.74 37.50
HSDPA 4183 836.6 16.38 43.45
4233 846.6 16.49 44.57
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DATE: 8/16/2016

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/15/2016

Test Engineer: Mark Nolting

Configuration: Standalone (GSM/UMTS sample #3)
Mode: WCDMA2, REL9S

Jest Equipment:
Substitution: Horn antenna AT0078. cable GBLO55, and signal-source T374.

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/15/2016

Test Engineer: Mark Nolting

Configuration: Standalone (GSM/UMTS sample #3)
Mode: WCDMA2, HSDPA

Jest Equipment:
Substitution: Horn antenna AT0078. cable GBLO55, and signal-source T374.

f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB) MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB)
Low Ch Low Ch
1852.40 82 v 8.1 a4 19.48 3.0 35 1852.40 2179 v 8.1 a4 18.04 3.0 450
1852.40 18.00 H 8.1 a4 1425 330 87 1852.40 16.65 H 8.1 a4 12.90 330 201
Mid Cl Mid Cl
1880, 2297 v 82 %) 19,10 330 339 1880, 2152 v 82 %) 17,65 330 53
1880, 18,70 H 87 ) 1483 30 487 1880, 1719 H 87 ) 1332 30 97
High © High ©
1907.6 2318 v 82 a7 1947 30 338 1907.6 21,66 v 82 a7 1765 30 53
18076 18.08 H 83 ¥ 14.07 30 ‘189 18076 16.50 H 83 ¥ 12,49 30 305
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project #: 16J23633 Project #: 16J23633
Date: 07/15/2016 Date: 07/15/2016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standalone (GSM/UMTS sample #3) Configuration: Standalone (GSM/UMTS sample #3)
Mode: WCDMA4, REL99 Mode: WCDMA4, HSDPA
Jest Equipment: Test Equipme!
Substitution: Horn antenna AT0078. cable GBLO55, and signal-source T374. Substitution: Horn antenna AT0078. cable GBLO55, and signal-source T374.
f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB) MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB)
Low Low
171241 2270 v if a7 19.68 3.0 33 171241 21.08 v if a7 18.06 3.0 ETE]
171241 17.93 H il a7 14.91 330 81 171241 16.28 H il a7 13.26 330 197
Mid Cl Mid Cl
732, 2246 v 78 % 1934 330 a7 732, 21,00 v 78 % 17.88 330 EER]
1732, 1857 H is 18 15,10 30 A7s 1732, 6.1 H is 18 1358 30 9.4
High ©
75256 2266 v is a8 19.43 30 38 i 2112 v is a8 17,89 30 51
752,61 763 H is 18 14,40 30 ‘156 752,61 15.98 H is 18 2.5 30 302
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
Fundamental Substitution Measurement (Fc < 1GHz) Fundamental Substitution Measurement (Fc < 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project & 16J23633 Project # 16J23633
Date: 07/18/2016 Date: 07/18/2016
Test Engineer: Mark Noking Test Engineer: Mark Noking
‘Configuration: Standalone (GSMUMTS sample #3) ‘Configuration: Standalone (GSMUMTS sample #3)
Mode: WCDMAS, REL9S Mode: WCDMAS, HSDPA
Substitution: Dipole antenna ATOD1, cable CBLOSS, and signal-source T374 Substitution: Dipole antenna ATOD1, cable CBLOSS, and signal-source T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain; ERP | Limit | Margin Notes f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain; ERP | Limit | Margin Notes
(dBm) (HV) (dB) (dBi) (dBd) (dBm) | (dBm)  (dB) MHz (dBm) (HV) (dB) (dBi) (dBd) (dBm) | (dBm)  (dB)
51 [ | s a4 prX]] v 51 | 1574 | 385
EX] 838 | 385 30 1397 i EX] 40| 385
52 W12 | 385 | 207 no | v 52 1638 | 385
5.2 850 | 385 | 295 1440 W 5.2 708 | 385
High Ch | 1 1
84660 v 52 | e | 385 | 08 712 v 52 | 643 | 385
1 H 5.2 002 | 385 204 1554 H 5.2 891 | 385

Rev. 11022015
Nate: For Band 13117 ERP limit is 34 77dBm. For Band 26 limit is 50dBm

Rev. 11022015
Nate: For Band 13117 ERP limit is 34 77dBm. For Band 26 limit is 50dBm

B5 REL99

B5 REL99
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REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

LTE Band 2
BW (MHz) Mode RB/RB Size f(MHz) EIRP
dBm mW
1/0 1850.7 16.12 40.93
QPSK 1/0 1880 16.27 42.36
14 1/0 1909.3 17.17 52.12
1/0 1850.7 15.17 32.89
16QAM 1/0 1880 15.35 34.28
1/0 1909.3 16.36 43.25
1/0 1851.5 16.35 43.15
QPSK 1/0 1880 16.50 44.67
3 1/0 1908.5 17.17 52.12
1/0 1851.5 15.52 35.65
16QAM 1/0 1880 15.50 35.48
1/0 1908.5 16.41 43.75
1/0 1852.5 16.22 41.88
QPSK 1/0 1880 16.82 48.08
s 1/0 1907.5 17.52 56.49
1/0 1852.5 15.40 34.67
16QAM 1/0 1880 15.91 38.99
1/0 1907.5 16.70 46.77
1/0 1855 16.65 46.24
QPSK 1/0 1880 16.67 46.45
10 1/0 1905 16.71 46.88
1/0 1855 15.82 38.19
16QAM 1/0 1880 15.95 39.36
1/0 1905 16.02 39.99
1/0 1857.5 16.38 43.45
QPSK 1/0 1880 16.58 45.50
15 1/0 1902.5 17.18 52.24
1/0 1857.5 15.69 37.07
16QAM 1/0 1880 15.72 37.33
1/0 1902.5 16.37 43.35
1/0 1860 16.55 45.19
QPSK 1/0 1880 17.25 53.09
20 1/0 1900 17.47 55.85
1/0 1860 15.83 38.28
16QAM 1/0 1880 16.54 45.08
1/0 1900 16.46 44.26
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REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/21/2016

Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE sample #1)
Mode: LTE 2, 1.4M, QPSK

Jest Equipment:
Substitution: Horn antenna AT0078, cable CBL055, and signal-source T374

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/21/2016

Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE sample #1)
Mode: LTE 2, 1.4M, 16QAM

Jest Equipment:
Substitution: Horn antenna AT0078, cable CBL055, and signal-source T374

f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB) MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB)
Low Ch Low Ch
1850.70. 19.86 v 8.1 a4 16.12 3.0 1639 Avg 1850.70. 18.91 v 8.1 a4 1547 3.0 K] Avg
1850.70. 18.99 H 8.1 a4 1525 330 ara 1850.70. 1811 H 8.1 a4 14.37 330 EET
Hiid C Hiid C
. 1880.0, 1985 v 82 %) 15.98 330 A7, . 1880.0, 1892 v 82 %) 15,05 330 E1£)
188001 20,14 H 87 ) 16,97 30 6.7 188001 1937 H 87 ) 15,35 30 76
High C High C
1909.3 20,10 v 82 a7 16.08 30 169 1909.3 1932 v 82 a7 15,30 30 ara
1609.3 3119 H 83 ¥ 747 30 ‘153 1609.3 2038 H 83 ¥ 16.36 30 ‘166
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
LTE B2 1.4MHz QPSK LTE B2 1.4MHz 16QAM
Fundamental Substitution Measurement (Fc > 1GHz)
Fundamental Substitution Measurement (Fc > 1GHz) UL LLC, Chamber N
L LLC, Chamber N
Company: SOMC
Company: SOMC Project #: 16423633
Project #: 16J23633 Date: 07/21/2016
Date: 07/21/2016 Test Engineer: Brian Kiewra / John Manser
Test Engineer: Brian Kiewra / John Manser Configuration: Standalone (LTE sample #1)
Configuration: Standalone (LTE sample #1) Mode: LTE 2, 3M, 16QAM
Mode: LTE 2, 3W, QPSK
Test Equipmel
Test Equipment: Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374
Substitution: Hom antenna AT0078, cable CBLO55, and signal-source T374
f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes
f SGreading; Ant Pol. Cable Loss;Antenna Gain EIRP | Limit | Margin Notes MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm)  (dB)
MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) ;| (dB) Low Ch
Tow Ch - 185150, 1957 v 81 ¥ 1557 () A7s Rvg
185150 5009 v 81 i 1635 30 67 A 1851.50 1893 H [:X] a4 1523 30 A8
851,50 1957 H [:X] ¥ 15,83 330 K1) Mid C|
Hiid C 1880.01 1903 v [:¥] i3 1543 (] 78
1880.01 19.88 v 87 43 16.01 330 K1) 1880.01 19.40 H 82 43 15.50 3.0 A7
188001 2037 [ [:¥] ) 16,50 330 “i6.5 High C|
High 1908.5 19.34 v 82 12 1534 1[0 ArT
1908.5 50,00 v [ i 1569 30 1) 108,51 2041 H 82 12 16.41 30 686
16085, 3148 [ 82 17 1747 30 ‘538
Rev. 11.02.2015
Rev 11.02.2015 Note: For Band 4 EIRP limit is 30dBm
Note: For Band 4 EIRP limit is 30dBm
LTE B2 3MHz 16QAM
LTE B2 3MHz QPSK
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/21/2016 Date: 07/21/2016
Test Engineer: Brian Kiewra / John Manser Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE sample #1) Configuration: Standalone (LTE sample #1)
Mede: LTE 2, 5M, QPSK Mode: LTE 2, 5M, 16QAM
Test Equipment: Test Equipmet
Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374 Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374
f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit . Margin Notes f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit . Margin Notes
MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB) MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB)
Low Ch Low Ch
185750 19,67 v 81 ¥ 1692 () 638 Rvg 185750 19,40 v 81 ¥ 15,40 () Aare Rvg
185250 1923 H [:X] a4 15.48 30 A75 185250 18.27 H [:X] a4 1457 30 A4
Mid C Mid C
1880.01 30,15 v [:¥] i3 16,98 350 6.7 1880.01 1951 v [:¥] i3 15,61 350 Ard
880,01 2069 H 82 ) 16.62 30 462 880,01 19,81 H 82 ) 1581 30 A7
High C High C
9075 0,20 v [:¥) 17 16.19 () 4638 9075 19,49 v [:¥) 17 15,49 () A7s
18075 2153 H 82 ¥ 1752 30 455 18075 2070 H 82 ¥ 16.70 30 463

Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm

Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm

LTE B2 5MHz QPSK

LTE B2 5MHz 16QAM
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REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

Fundamental Substitution Measurement (Fc > 1GHz)
L LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/21/2016

Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE sample #1)
Mode: LTE 2, 10M, QP SK

Jest Equipment:
Substitution: Hom antenna AT0078, cable GBLO55, and signal-source T374

Fundamental Substitution Measurement (Fc > 1GHz)
L LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/21/2016

Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE sample #1)
Mode: LTE 2, 10M, 16QAM

Test Equipme!
Substitution: Hom antenna AT0078, cable GBLO55, and signal-source T374

f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB) MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB)
Low Ch Low Ch
1855.00 2041 v 8.1 a3 1665 1330 64 Avg 1855.00 1962 v 8.1 a3 15821330 a7z Avg
1855.00 2015 H 8.1 13 16391330 166 1855.00 19.41 H 8.1 13 15.61 330 a4
Hiid C Hiid C
880,01 2033 v 82 a3 16437330 66 880,01 19.45 v 82 a3 1555 1330 ars
1880.0) 2057 H 82 13 16.67 330 63 1880.0) 19.36 H 82 13 15.96 330 a7o
High C High C
1905.01 2070 v 82 a7 16,11 3.0 463 1905.01 2002 v 82 a7 16021330 A70
1905.0) 20.56 H 82 12 16.57 330 6.4 1905.0) 19.73 H 82 12 15731330 ar3
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
LTE B2 10MHz QPSK LTE B2 10MHz 16QAM
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/21/2016 Date: 07/21/2016
Test Engineer: Brian Kiewra / John Manser Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE sample #1) Configuration: Standalone (LTE sample #1)
Mede: LTE 2, 15M, QPSK Mode: LTE 2, 15M, 16QAM
Test Equipment: Test Equipmel
Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374 Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374
f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes
MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB) MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB)
Low Ch Low Ch
185750, 0.5 v 81 ) 16,38 () 66 Rvg 185750, 19,49 v 81 ) 15691330 A73 Rvg
185750 1982 H [:X] a3 164573330 63 185750 1931 H [:X] a3 1551 30 A75
Mid C Mid C
1880.01 30,48 v [:¥] i3 16.58 (] K] 1880.01 19567 v [:¥] i3 1592330 73
880,01 2023 H 82 ) 1633 17330 A7 880,01 19.41 H 82 ) 1551 30 A7S
High C High C
1902.5 20.86 v 82 12 16.88 1[0 6.1 1902.5 2020 v 82 12 162017330 468
302,51 2116 H 82 12 17.18 30 A58 302,51 2037 H 82 12 16.37 30 686
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
LTE B2 15MHz QPSK LTE B2 15MHz 16QAM
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/21/2016 Date: 07/21/2016
Test Engineer: Brian Kiewra / John Manser Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE sample #1) Configuration: Standalone (LTE sample #1)
Mede: LTE 2, 20M, QPSK Mode: LTE 2, 20M, 16QAM
Test Equipment: Test Equipmel
Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374 Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374
f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes
MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB) MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB)
Low Ch Low Ch
1860.00. 2034 v 81 ) 1655 1330 6.4 Rvg 1860.00. 1963 v 81 ) 1583330 K1) Rvg
1860.00 19.86 H [:X] a3 16.07 30 63 1860.00 19,01 H [:X] a3 1521 30 A8
Mid C Mid C
1880.01 Ik v [:¥] i3 1795330 4538 1880.01 30,44 v [:¥] i3 1654 330 65
880,01 2073 H 82 ) 168313350 462 880,01 2004 H 82 ) 16441330 KL
High C High C
1900.0 2143 v 82 12 1747 1[0 A55 1900.0 2045 v 82 12 164571330 66
1300.0, 21.40 H 82 12 1744777330 A58 1300.0, 20.46 H 82 12 16.46 30 65

Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm

Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm

LTE B2 20MHz QPSK

LTE B2 20MHz 16QAM
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REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

LTE Band 4
BW (MHz) Mode RB/RB Size f(MHz) EIRP
dBm mW
1/0 1710.7 18.84 76.56
QPSK 1/0 1732.5 18.40 69.18
14 1/0 1754.3 18.48 70.47
1/0 1710.7 18.19 65.92
16QAM 1/0 1732.5 17.68 58.61
1/0 1754.3 17.71 59.02
1/0 1711.5 19.08 80.91
QPSK 1/0 1732.5 19.22 83.56
3 1/0 1753.5 18.61 72.61
1/0 1711.5 18.26 66.99
16QAM 1/0 1732.5 18.52 71.12
1/0 1753.5 17.85 60.95
1/0 1712.5 19.01 79.62
QPSK 1/0 1732.5 19.13 81.85
s 1/0 1752.5 18.69 73.96
1/0 1712.5 18.40 69.18
16QAM 1/0 1732.5 18.48 70.47
1/0 1752.5 18.12 64.86
1/0 1715 19.75 94.41
QPSK 1/0 1732.5 19.54 89.95
10 1/0 1750 19.05 80.35
1/0 1715 18.87 77.09
16QAM 1/0 1732.5 18.93 78.16
1/0 1750 18.26 66.99
1/0 1717.5 19.37 86.50
QPSK 1/0 1732.5 19.27 84.53
15 1/0 1747.5 19.20 83.18
1/0 1717.5 18.50 70.79
16QAM 1/0 1732.5 18.50 70.79
1/0 1747.5 18.43 69.66
1/0 1720 19.41 87.30
QPSK 1/0 1732.5 19.42 87.50
20 1/0 1745 19.52 89.54
1/0 1720 18.71 74.30
16QAM 1/0 1732.5 18.64 73.11
1/0 1745 18.77 75.34
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REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/14/2016

Test Engineer: Mark Nolting

Configuration: Standalone (LTE sample #1)
Mode: LTE 4, 1.4M, QPSK

Test Equipment:
Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/14/2016

Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1)
Mode: LTE 4, 1.4M, 16QAM

Test Equipmel
Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374

$Greading; Ant Pol. Cable Loss;Antenna Gain. EIRP Limit | Margin Notes $Greading; Ant Pol. Cable Loss;Antenna Gain. EIRP Limit | Margin Notes
(dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB) (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB)
1,86 1 i if 18,84 30,0 KW pilvi] 1 i if 18,15 30,0 Kk
17.37 H n 4.7 14.35 30.0 156 16.47 H n 4.7 13.45 30.0 165
3155 i s s 8740 30,0 i 30780 i s s 1768 30,0 23
18.01 H 7.8 46 14.89 30.0 151 17.22 H 7.8 46 14.10 30.0 159
piF) 1 V8 is 18,48 30,0 KK 0,65 1 V8 is kil 30,0 vk
17.26 H 7.8 46 14.02 30.0 -16.0 16.66 H 7.8 46 13.42 30.0 -16.6
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
LTE B4 1.4MHz QPSK LTE B4 1.4MHz 16QAM
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/14/2016 Date: 07/14/2016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1) Configuration: Standalone (LTE sample #1)
Mode: LTE 4, 3M, QPSK Mode: LTE 4, 3M, 16QAM
Jest Equipment: Jest Equipment:
Substitution: Horn antenna AT0078. cable GBLO55, and signal-source T374. Substitution: Horn antenna AT0078. cable GBLO55, and signal-source T374.
f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
MHz (dBm) (H\) (dB) (dBi) (dBm) (dB) MHz (dBm) (H\) (dB) (dBi) (dBm) : (dBm) | (dB)
Low Ch Low Ch
171150 210 v if a7 19.08 30.0 09 171150 21.28 v if a7 18.26 30.0 a7
171150 1751 H il a7 14.49 300 55 171150 17.04 H il a7 14.02 300 6.0
Mid C| Mid C|
17325 234 v 78 4% 1922 300 4038 17325 2164 v 78 4% 18.52 300 a5
17325 17.98 H 8 16 14.86 300 5.1 17325 17.30 H 8 16 1418 300 53
High G High G
17535 2184 v is a8 18.61 30.0 A4 17535 21.08 v is a8 17.85 30.0 22
1753.5 741 H 8 18 1418 300 53 1753.5 16.45 H 8 18 132 300 163
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
LTE B4 3MHz QPSK LTE B4 3MHz 16QAM
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
L LLC, Chamber N L LLC, Chamber N
Company: SOMC Company: SOMC
Project #: 16J23633 Project #: 16J23633
Date: 07/14/2016 Date: 07/14/2016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1) Configuration: Standalone (LTE sample #1)
Mode: LTE 4, 5M, QPSK Mode: LTE 4, 5M, 16QAM
Jest Equipment: Jest Equipment:
Substitution: Hom antenna AT0078, cable GBLO55, and signal-source T374 Substitution: Hom antenna AT0078, cable GBLO55, and signal-source T374
f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
MHz (dBm) (H\V) (dB) (dBi) (dBm) (dB) MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB)
Low Ch Low Ch
712,50 204 v ir a7 19.01 300 10 712,50 2143 v ir a7 18,40 300 18
171250, 1837 H it i 1534 30,0 AL 171250, 755 H it i 1457 30,0 ‘155
Mid Cl Mid Cl
17325 225 v 78 % 1913 300 403 17325 21,60 v 78 % 18,48 300 a1
17325 1837 [ is 16 15,90 30,0 KT 17325 1739 [ is 16 14,97 30,0 5.7
High Cl High Cl
752,51 2192 v is a8 18,69 300 13 752,51 2135 v is a8 18,12 300 19
1752.5 A7.49 [ i8 15 14,26 30,0 5.7 1752.5 16.12 [ i8 15 1349 30,0 ‘6.5

Rev. 11.02.2015
Note: For Band 4 EIRP limit is 304Bm

Rev. 11.02.2015
Note: For Band 4 EIRP limit is 304Bm

LTE B4 5MHz QPSK

LTE B4 5MHz 16QAM
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REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC

Project #: 1623633

Date: 07/14/2016

Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1)
Mode: LTE 4, 10M, QPSK

Test Equipment:
Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374

Fundamental Substitution Measurement (Fc > 1GHz)
L LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/14/2016

Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1)
Mode: LTE 4, 10M, 16QAM

Jest Equipment:
Substitution: Hom antenna AT0078, cable GBLO55, and signal-source T374

f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes MHz (dBm) (HIV) (dB) (dBi) (dBm)  ( (dB)
MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB) TowCh -
Low Ch 1715.00 2191 v if a7 18.67 300 ETK]
171500, 73 [) v [ a7 1975 T 300 E[¥) 1715.00 16.25 H il a7 1321 300 1638
715,00 17.08 H 77 47 14047300 6.0 Hiid C
Wid C 17325 205 v 78 a8 18937300 ELK]
17325 X v 78 15 1958300 E[] 17325 17.89 H 8 16 1407 300 52
17325 1852 H is a5 1540300 46 High C
High C1 750,01 21.47 v is a8 18.26 300 a7
750,01 2.2 v 16 190577177300 410 1750.0¢ 16.65 H 8 18 13447300 166
750,01 17.51 H 45 1430737300 57
Rev. 11.02.2015
Rev. 11.02.2015 Note: For Band 4 EIRP limit is 30dBm
Note: For Band 4 EIRP limit is 30dBm
LTE B4 10MHz QPSK
= LTE B4 10MHz 16QAM
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/1412016 Date: 07/1412016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1) Configuration: Standalone (LTE sample #1)
Mode: LTE 4, 15M, QP SK Mode: LTE 4, 15M, 16QAM
Test Equipment: Test Equipment:
Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374 Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374
f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes
MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB) MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB)
Low Ch Low Ch
750 prX7) v A a7 19,37 30,0 406 750 2155 v A a7 18501300 A5
7750 17.09 H 77 a7 1404773300 6.0 7750 1632 H 77 a7 1327 30.0 467
Mid C Mid C
17325 239 v s a5 19,957 300 0.7 17325 7] v s a5 1850 300 KK
17325 18,16 H is 48 150417300 A50 17325 A7.44 H is 48 1432717500 A57
High C High C
17475 240 v 16 19207717300 08 17475 2163 v 16 18437717300 A1
747,51 17.82 H 45 14623300 A54 747,51 17.03 H 45 1383717300 462
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
LTE B4 15MHz QPSK LTE B4 15MHz 16QAM
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/1412016 Date: 07/1412016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1) Configuration: Standalone (LTE sample #1)
Mode: LTE 4, 20M, QP SK Mode: LTE 4, 20M, 16QAM
Test Equipment: Test Equipment:
Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374 Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374
f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit | Margin Notes
MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB) MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB)
Low Ch Low Ch
720,00, .47 v A a7 19,41 30,0 406 720,00, 77 v A a7 18,71 30,0 a3
720,00 7T H 77 a7 4T 30.0 453 720,00 741 H 77 a7 140573300 A58
Mid C Mid C
17325 X7} v s a5 1942300 06 17325 3176 v s a5 1864300 A1d
17325 17.96 H is 48 14841300 452 17325 A7A7 H is 48 14051300 A58
High C High C
785,01 270 v 78 16 19527177300 A05 785,01 2195 v 78 16 18,07 300 12
725,01 17.98 H 78 45 1480 7330.0 A52 725,01 17.32 H 78 45 14447777300 A58

Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm

Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm

LTE B4 20MHz QPSK

LTE B4 20MHz 16QAM
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REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

LTE Band 5
BW (MHz) Mode RB/RB Size f(MHz) ERP
dBm mW
1/0 824.7 16.86 48.53
QPSK 1/0 836.5 17.08 51.05
14 1/0 848.3 16.33 42.95
1/0 824.7 15.84 38.37
16QAM 1/0 836.5 16.28 42.46
1/0 848.3 15.32 34.04
1/0 825.5 16.79 47.75
QPSK 1/0 836.5 17.01 50.23
3 1/0 847.5 16.58 45.50
1/0 825.5 15.83 38.28
16QAM 1/0 836.5 16.17 41.40
1/0 847.5 15.83 38.28
1/0 826.5 16.84 48.31
QPSK 1/0 836.5 17.23 52.84
5 1/0 846.5 16.61 45.81
1/0 826.5 15.98 39.63
16QAM 1/0 836.5 16.39 43.55
1/0 846.5 15.86 38.55
1/0 829 16.82 48.08
QPSK 1/0 836.5 17.11 51.40
10 1/0 844 16.59 45.60
1/0 829 16.10 40.74
16QAM 1/0 836.5 16.30 42.66
1/0 844 15.77 37.76
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REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

(Fc<1GHz)
uLL

, Chamber N

Company: SOMC

Project # 16J23633

Date: 07/18i2016

Test Engineer: Mark Nolting
Cenfiguration: Standalone (LTE Sample #1)
Mode: LTE 5, 1.4MHz, QP SK

Test Equipment:
Substitution: Dipoie antenna ATOO15, cable CBLOSS. and signak-source T374

tution (Fc<1GHz)
UL LLC, Chamber N

Company: SOMC
Project # 16J23633

Date: 07/18i2016

Test Engineer: Mark Nolting
Cenfiguration: Standalone (LTE Sample #1)
Mode: LTE 5, 1.4MHz, 16QAM

Test Equipment:
Substitution: Dipoie antenna ATOO15, cable CBLOSS. and signak-source T374

f SGreading: Ant Pol. Cable Loss Antenna Gain Antenna Gain Margin Notes f SGreading: Ant Pol. Cable Loss Antenna Gain Antenna Gain Margin Notes
( (dB) (d8) (HV) dB) ( (dB)
B2 v 51 (X} 445 686 . 365 25 2 v 51 (X} 445 1584 385 76
1410 H 51 (X} 145 1M 385 308 1323 H 51 (X} 145 667 385 8
B v 52 (X} 145 108 385 A4 7% v 52 (X} 145 628 . 385 | 22
1433 H 52 [X] 45 1M 35 307 1337 H 52 [X] 45 675 . 385 317
High Ch High Ch
48,30 FrE v 52 (X} 445 B3 85 21 48,30 7% v 52 (X} 445 1532 85 0
843,30 1510 H 52 (X} 145 346 1 385 . 300 843,30 1419 H 52 (X} 145 1851 385 . 308
Rev. 11.02.2015 Rev. 11.02.2015
Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm
LTE B5 1.4MHz QPSK LTE B5 1.4MHz 16QAM
F itution (Fc<1GHz) F itution (Fc<1GHz)
ULLLC, ChamberN ULLLC, ChamberN
Company: SOMC Company: SOMC
Project & 16J23633 Project & 16J23633
Date: 07/18/2016 Date: 07/18/2016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standzlone (LTE Sample #1) Configuration: Standzlone (LTE Sample #1)
Mode: LTE 5, 3WHz, QPSK Mode: LTE 5, 3VHz, 16QAM
Test Equipment: Test Equipment:
Substitution: Dipolz antenna ATOD16, cable CBLOSS, and signal-source T374 Substitution: Dipolz antenna ATOD16, cable CBLOSS, and signal-source T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP ~ Limit - Margin Notes SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP ~ Limit - Margin Notes
MHz  (dBm) (H\V) (dB) (dBi) (dBd) | (dBm) | (dBm) (dB) (dBm) (H\V) (dB) (dBi) (dBd) | (dBm) | (dBm) (dB)
Low
25 Bk v 51 [X] ENS 679 - 385 AT Frx] v 51 [X] ENS BE - 85 20k
142 H 5.4 o7 445 165 385 308 13.56 H 5.4 o7 445 699 385 S5
BEI v 52 (X} ErS M 385 . 4 F7iE] v 52 (X} ErS 47 385 303
3 144 H 5.2 [X} A45 182 385 306 1337 H 5.2 [X} A45 675 385 ik
High Ch
347 50 BN v 52 [X] ENS 658 - 385 - M9 DA v 52 [X] ENS B8 385 0%
847.50 15.15 H 5.2 o7 445 851 385 29 14.07 H 5.2 o7 445 14 385 B
Rev. 11.02.2015 Rev. 11.02.2015
Note For Band 13117 ERP limit is 34 T7dBm: For Band 26 limit is 50dBm Note For Band 13117 ERP limit is 34 T7dBm: For Band 26 limit is 50dBm
LTE B5 3MHz QPSK LTE B5 3MHz 16QAM
F itution (Fc<1GHz) F itution (Fc<1GHz)
ULLLC, ChamberN ULLLC, ChamberN
Company: SOMC Company: SOMC
Project & 16J23633 Project & 16J23633
Date: 07/18/2016 Date: 07/18/2016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standzlone (LTE Sample #1) Configuration: Standzlone (LTE Sample #1)
Mode: LTE 5, 5MHz, QPSK Mode: LTE 5, 5MHz, 16QAM
Test Equipment: Test Equipment:
Substitution: Dipolz antenna ATOD16, cable CBLOSS, and signal-source T374 Substitution: Dipolz antenna ATOD16, cable CBLOSS, and signal-source T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP ~ Limit - Margin Notes f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP ~ Limit - Margin Notes
MHz  (dBm) (H\V) (dB) (dBi) (dBd) | (dBm) | (dBm) (dB) MHz  (dBm) (H\V) (dB) (dBi) (dBd) | (dBm) | (dBm) (dB)
Low Low
% B v 51 [X] ENS 68 385 % % 05 v 51 [X] ENS 1598 - 385 28
826. 1441 H 5.4 o7 445 784 385 306 826. 13.56 H 5.4 o7 445 699 385 S5
_Mid C _Mid C
3 B v 52 (X} ErS D 85 . NI 3 B v 52 (X} ErS 639 385 21
3 14.54 H 5.2 [X} A45 192 385 -30.5 3 13.56 H 5.2 [X} A45 6.4 385 S
High Ch High Ch
346 50 BH v 52 [X] ENS 661 385 - A8 346 50 Frr] v 52 [X] ENS 58 385 - 2%
846.50 15.11 H 5.2 o7 445 848 385 -30.0 846.50 1426 H 5.2 o7 445 163 385 308
Rev. 11.02.2015 Rev. 11.02.2015
Note For Band 13117 ERP limit is 34 T7dBm: For Band 26 limit is 50dBm Note For Band 13117 ERP limit is 34 T7dBm: For Band 26 limit is 50dBm

LTE B5 5MHz QPSK

LTE B5 5MHz 16QAM
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REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

itution (Fc< 1GHz) itution (Fc< 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/18i2016 Date: 07/18i2016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Cenfiguration: Standalone (LTE Sample #1) Cenfiguration: Standalone (LTE Sample #1)
Mode: LTE 5, 10MHz, QPSK Mode: LTE 5, 10MHz, 16QAM
Jest Equipment Jest Equipment
Substitution: Dipols antenna ATOD16, cable CBLOSS. and signaksource T374 Substitution: Dipols antenna ATOD16, cable CBLOSS. and signaksource T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP = Limit : Margin Notes f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP = Limit : Margin Notes
(dBm) (HV) (dB) Bi (dBd) (dBm) : {dBm) - (dB) (dBm) (HV) (dB) (dBi) (dBd) (dBm) : {dBm) - (dB)
B v 51 (X} 445 682 . 385 26 768 v 51 (X} 445 B0 - 365 24
1420 H 51 (X} 145 162 385 . 308 1343 H 51 (X} 145 685 1 385 316
Bl v 52 (X} 145 M 85 A3 n% v 52 (X} 145 630 . 385 | 21
1433 H 52 [X] 45 1M 35 307 1302 H 52 [X] 45 680 . 385 316
Bnn v 52 (X} 445 659 365 219 frrT]) v 52 (X} 445 BT 85 AT
1un H 52 (X} 145 309 1 385 . 304 1375 H 52 (X} 145 12 35 . M3
Rev. 11.02.2015 Rev. 11.02.2015
Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm
LTE B5 10MHz QPSK LTE B5S 10MHz 16QAM
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REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

LTE Band 7
BW (MHz) Mode RB/RB Size f(MHz) EIRP (PEAK)
dBm mW
1/0 2502.5 23.36 216.77
QPSK 1/0 2535 25.63 365.59
5 1/0 2567.5 26.30 426.58
1/0 2502.5 23.35 216.27
16QAM 1/0 2535 25.68 369.83
1/0 2567.5 26.22 418.79
1/0 2505 23.17 207.49
QPSK 1/0 2535 25.02 317.69
10 1/0 2565 25.54 358.10
1/0 2505 23.21 209.41
16QAM 1/0 2535 25.11 324.34
1/0 2565 25.58 361.41
1/0 2507.5 23.35 216.27
QPSK 1/0 2535 24.94 311.89
15 1/0 2562.5 25.18 329.61
1/0 2507.5 23.49 223.36
16QAM 1/0 2535 24.93 311.17
1/0 2562.5 25.21 331.89
1/0 2510 23.63 230.67
QPSK 1/0 2535 24.82 303.39
20 1/0 2560 25.91 389.94
1/0 2510 23.70 234.42
16QAM 1/0 2535 24.80 302.00
1/0 2560 25.98 396.28
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REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/20/2016

Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1)
Mode: LTE 7, 5M, QPSK

Jest Equipment:
Substitution: Horn antenna AT0078, cable CBL055, and signal-source T374

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC

Project #: 16J23633

Date: 07/20/2016

Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1)
Mode: LTE 7, 5M, 16QAM

Jest Equipment:
Substitution: Horn antenna AT0078, cable CBL055, and signal-source T374

f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB) MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB)
Low Ch Low Ch
2502.50 2742 v 98 55 2336 3.0 96 Pk 2502.50 2741 v 98 55 2335 3.0 97 Pk
2502.50. 2491 H 96 55 2085 330 a2 Pk 2502.50. 24.97 H 96 55 2091 330 a2 Pk
Mid Cl Mid Cl
253501 29.68 v 958 56 2563 330 74 Pk 253501 2972 v 958 56 25.68 330 a3 Pk
25350 3741 H £X 56 2336 30 95 Pk 25350 37.46 H £X 56 P 30 X Pk
High © High ©
256151 3034 v a7 57 26,30 30 67 Pk 256151 3025 v a7 57 2622 30 68 Pk
25615 3753 H EN 1 3349 30 95 Pk 25615 3753 H EN 1 350 30 95 Pk
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
LTE B7 5MHz QPSK LTE B7 5MHz 16QAM
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project #: 16J23633 Project #: 16J23633
Date: 07/20/2016 Date: 07/20/2016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1) Configuration: Standalone (LTE sample #1)
Mode: LTE 7, 10M, QP SK Mode: LTE 7, 10M, 16QAM
Jest Equipment: Test Equipme!
Substitution: Horn antenna AT0078. cable GBLO55, and signal-source T374. Substitution: Horn antenna AT0078. cable GBLO55, and signal-source T374.
f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB) MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB)
Low Ch Low Ch
2505.00 272 v 98 55 237 3.0 98 Pk 2505.00 2.2 v 98 55 221 3.0 98 Pk
2505.00 2499 H 96 55 2093 330 21 Pk 2505.00 25.04 H 96 55 2099 330 2.0 Pk
Mid Cl Mid Cl
2535.0) 29.07 v 958 56 2502 330 80 Pk 253501 2916 v 958 56 2511 330 79 Pk
25350 6.0 H £X 56 2285 30 0.7 Pk 25350 36.96 H £X 56 2261 30 -0, Pk
High ©
5¢ 29,57 v a7 57 2550 30 75 Pk i 2961 v a7 57 2558 30 A Pk
2565.01 3741 H EN 1 2307 30 £ Pk 2565.01 37T H EN 1 343 30 £ Pk
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm
LTE B7 10MHz QPSK LTE B7 10MHz 16QAM
Fundamental Substitution Measurement (Fc > 1GHz) Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/20/2016 Date: 07/20/2016
Test Engineer: Mark Nolting Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1) Configuration: Standalone (LTE sample #1)
Mede: LTE 7, 15M, QPSK Mode: LTE 7, 15M, 16QAM
Test Equipment: Test Equipmel
Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374 Substitution: Hom antenna AT0078, cable CBLOSS, and signal-source T374
$Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit . Margin Notes f $Greading: Ant. Pol. Cable LossiAntenna Gain EIRP Limit . Margin Notes
(dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB) MHz (dBm) (HIV) (dB) (dBi) (dBm) | (dBm) | (dB)
Low Ch
] v 95 55 2335 () X Pk 250750, 3755 v 95 55 2348 () X Pk
25.16 H 9.6 5.5 21.10 33.0 1.9 Pk 2507.50 25.33 H 9.6 5.5 21.28 33.0 A1.7 Pk
Mid C
i) i 6% 5% 3084 e} EX} Bk 253501 3858 i 6% 5% prici) e} EX} Bk
26.64 H 9.6 5.6 22.60 33.0 104 Pk 2535.0 26.61 H 9.6 5.6 22.56 33.0 104 Pk
..High C
3535 1 87 57 35,18 i) k] B 2562.5 3535 1 87 57 3531 i) k] B
27.36 H a7 5.1 23.32 33.0 .7 Pk 2562.5( 27,37 H a7 5.1 23.33 33.0 .7 Pk
Rev. 11.02.2015 Rev. 11.02.2015
Note: For Band 4 EIRP limit is 30dBm Note: For Band 4 EIRP limit is 30dBm

LTE B7 15MHz QPSK

LTE B7 15MHz 16QAM
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REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC
Project #: 16J23633

Date: 07/20/2016

Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1)
Mode: LTE 7, 20M, QP SK

Jest Equipment:
Substitution: Hom antenna AT0078, cable GBLO55, and signal-source T374

Fundamental Substitution Measurement (Fc > 1GHz)
UL LLC, Chamber N

Company: SOMC
Project #: 16J23633

Date: 07/20/2016

Test Engineer: Mark Nolting
Configuration: Standalone (LTE sample #1)
Mode: LTE 7, 20M, 16QAM

Jest Equipment:
Substitution: Hom antenna AT0078, cable GBLO55, and signal-source T374

f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes f SGreading: Ant. Pol. Cable Loss:Antenna Gain EIRP Limit | Margin Notes
MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB) MHz (dBm) (H\V) (dB) (dBi) (dBm) : (dBm) | (dB)

Low Ch Low Ch

2510.00 2769 v 98 55 2363 3.0 94 Pk 2510.00 27.76 v 98 55 2310 3.0 93 Pk
2510.00 2512 H 96 55 21.66 330 a3 Pk 2510.00 25.81 H 96 55 2175 330 12 Pk
Mid C| Mid C|

2535.01 26.87 v 96 56 2482 330 82 Pk 2535.01 2685 v 96 56 24.80 330 82 Pk
2535.0) 2669 H 96 56 264 330 104 Pk 2535.0) 2664 H 96 56 259 330 104 Pk
High G High G

2560.01 2994 v a7 57 2591 3.0 7 Pk 2560.01 30.02 v a7 57 25.98 3.0 70 Pk
2560.0) 2819 H 97 57 2415 330 38 Pk 2560.0) 2813 H 97 57 2415 330 39 Pk

Rev. 11.02.201 Rev. 11.02.201

5
Note: For Band 4 EIRP limit is 304Bm

5
Note: For Band 4 EIRP limit is 304Bm

LTE B7 20MHz QPSK

LTE B7 20MHz 16QAM
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REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

LTE Band 12
BW (MHz) Mode RB/RB Size f(MHz) ERP
dBm mW
1/0 699.7 13.38 21.78
QPSK 1/0 707.5 13.89 24.49
14 1/0 715.3 14.01 25.18
1/0 699.7 12.40 17.38
16QAM 1/0 707.5 12.90 19.50
1/0 715.3 13.06 20.23
1/0 700.5 13.53 22.54
QPSK 1/0 707.5 13.87 24.38
3 1/0 714.5 13.89 24.49
1/0 700.5 12.67 18.49
16QAM 1/0 707.5 13.06 20.23
1/0 714.5 13.04 20.14
1/0 701.5 14.16 26.06
QPSK 1/0 707.5 13.51 22.44
5 1/0 713.5 13.69 23.39
1/0 701.5 13.27 21.23
16QAM 1/0 707.5 12.44 17.54
1/0 713.5 12.74 18.79
1/0 704 14.14 25.94
QPSK 1/0 707.5 13.47 22.23
10 1/0 711 14.28 26.79
1/0 704 13.12 20.51
16QAM 1/0 707.5 12.59 18.16
1/0 711 13.35 21.63
Page 229 of 267
UL LLC.
12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA TEL: (919) 549-1400

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



REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

tution (Fc<1GHz) tution (Fc< 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/2012016 Date: 07/2012016
Test Engineer: Brian Kiewra / John Manser Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE Sample #1) Configuration: Standalone (LTE Sample #1)
Mode: LTE 12, 1.4MHz, QPSK Mode: LTE 12, 1.4MHz, 16QAM
Jest Equipment Jest Equipment
Substitution: Dipolz antenna ATOI6, cable CBLOS5. and signal-source T374 Substitution: Dipolz antenna ATOI6, cable CBLOS5. and signal-source T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain. ERP  Limit = Margin Notes f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain. ERP  Limit = Margin Notes
(dBm) (HV) (dB) (dl (dBd) (dBm) : {dBm) - (dB) (dBm) (HV) (dB) (dBi) dBd) (dBm) : {dBm) - (dB)
1813 v ar 20 015 1338 385 251 Avg 1 v ar 20 015 1240 0 365 260 Avg
693 H AT 20 015 212 385 . 363 583 H AT 20 015 2 w5 34
1852 v ar 13 2 1389 . 385 25 1783 v ar 13 2 1290 . 385 255
704 H [ 19 024 241 385 363 609 H [ 19 024 116 385 3
1907 v [ 18 033 WM 385 24 1812 v [ 18 033 B0 385 254
808 H [} i 3 3 35 . 364 704 H [} i 3 188 | 385 . 365
Rev. 11.02.2015 Rev. 11.02.2015
Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm
LTE B12 1.4MHz QPSK LTE B12 1.4MHz 16QAM
F itution (Fc<1GHz) F itution (Fc<1GHz)
ULLLC, Chamber N ULLLC, Chamber N
Company: SOMC Company: SOMC
Project & 16J23633 Project & 16J23633
Date: 07/19/2016 Date: 07/19/2016
Test Engineer: Brian Kiewra / John Manser Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE Sample #1) Configuration: Standalone (LTE Sample #1)
Mode: LTE 12, 3MHz, QPSK Mode: LTE 12, 3MHz, 16QAM
Test Equipment: Test Equipment:
Substitution: Dipolz antenna ATOD16, cable CBLOES, and signal-source T374 Substitution: Dipolz antenna ATOD16, cable CBLOES, and signal-source T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain:  ERP .~ Limit - Margin Notes f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain:  ERP .~ Limit - Margin Notes
MHz  (dBm) (H\V) (dB) (dBi) (dBd) | (dBm) | (dBm) (dB) MHz  (dBm) (H\V) (dB) (dBi) (dBd) | (dBm) | (dBm) (dB)
Low Low
100. 18.35 v a7 20 £.16 13.53 385 249 Avg 100. 17.49 v a7 20 £.16 12.67 385 258 Avg
700. 5.88 H a7 20 .16 1.06 385 314 700. 49 H a7 20 .16 0.16 385 383
_Mid C _Mid C
101! 18.80 v a7 19 44 13.87 385 246 101! 17.9 v a7 19 44 13.06 385 254
T07. 133 H a7 13 A4 24 385 3.0 T07. 639 H a7 13 A4 146 385 1.0
High Ch High Ch
T14.50 19.03 v a7 18 £.32 1.9 385 4.5 T14.50 18.09 v a7 18 £.32 1.4 385 254
71450 ] H ar 18 032 274 1 w5 71 71450 615 H ar 18 032 170 385 © 367
Rev. 11.022015 Rev. 11.022015
Hote: For Band 13/17 ERP limit is 34 T7dBm: For Band 26 limit is 50dBm Hote: For Band 13/17 ERP limit is 34 T7dBm: For Band 26 limit is 50dBm
LTE B12 3MHz QPSK LTE B12 3MHz 16QAM
itution (Fc<1GHz) 1 (Fc< 1GHz)
ULLLC, Chamber N Chamber N
‘Company: SOMC ‘Company: SOMC
Project & 16J23633 Project & 16J23633
Date: 07/19i2016 Date: 07/19i2016
Test Engineer: Brian Kiewra / John Manser Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE Sample #1) Configuration: Standalone (LTE Sample #1)
Mode: LTE 12, 5MHz, QPSK Mode: LTE 12, 5MHz, 16QAM
Test Equipment: Test Equipment:
Substitution: Dipolz antenna ATOI6, cable CBLOS5. and signal-source T374 Substitution: Dipolz antenna ATOI6, cable CBLOS5. and signal-source T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP ~ Limit : Margin Notes f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP ~ Limit : Margin Notes
MHz (dBm) (HV) (dB) (dl (dBd) (dBm) : {dBm) : (dB) MHz (dBm) (HV) (dB) (dBi) (dBd) (dBm) : {dBm) : (dB)
Low Low
o 1899 v ar 20 07 W6 365 243 Avg o 1810 v ar 20 07 B k5 B2 Avg
o, .10 H AT 20 017 221 1 5 . 362 o, 628 H AT 20 017 145 1 35 30
Mid Mid
0. 1844 v ar 13 ] BH . 385 249 0. 1737 v ar 13 ] 24 385 26D
0 0 H AT 19 o 249 385 360 0 638 H AT 19 o 145 385 3
High Ch High Ch
71350 1872 v ar 18 o3 1369 . 365 B 71350 [TA7] v ar 18 o3 20 385 BT
1350 759 H AT 18 3 266 1 385 . 158 1350 680 H AT 18 3 1711 385 . 367

Rev. 11.02.2015
Nate: For Band 13117 ERP limit is 34.77dBm: For Band 26 limit is 0dBm

Rev. 11.02.2015
Nate: For Band 13117 ERP limit is 34.77dBm: For Band 26 limit is 0dBm

LTE B12 5MHz QPSK

LTE B12 5MHz 16QAM
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REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

ion (Fc< 1GHz) itution (Fc< 1GHz)
UL LLC, Chamber N UL LLC, Chamber N
Company: SOMC Company: SOMC
Project # 16J23633 Project # 16J23633
Date: 07/19i2016 Date: 07/19i2016
Test Engineer: Brian Kiewra / John Manser Test Engineer: Brian Kiewra / John Manser
Cenfiguration: Standalone (LTE Sample #1) Cenfiguration: Standalone (LTE Sample #1)
Mode: LTE 12, 10MHz, QPSK Mode: LTE 12, 10MHz, 16QAM
Test Equipment: Test Equipment:
Substitution: Dipols antenna ATOD16, cable CBLOSS. and signaksource T374 Substitution: Dipols antenna ATOD16, cable CBLOSS. and signaksource T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP = Limit : Margin Notes f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP = Limit : Margin Notes
MHz (dBm) (HV) (dB) (dBi) (dBd) (dBm) : {dBm) - (dB) MHz (dBm) (HV) (dB) (dBi) (dBd) (dBm) : {dBm) - (dB)
Low Low

T04.00 1801 v ar 20 020 WA 385 M3 Avg T04.00 1793 v ar 20 020 B2 385 253 Avg

704.00 17 H AT 20 020 230 | 385 . 362 704.00 625 H AT 20 020 138 85 - 34
_Mid C _Mid C

07, 1840 v ar 13 ¥ AT 385 250 07, 1752 v ar 13 ¥ 1259 . 385 . 258

07, 17 H AT 19 o 24 35 362 07, 625 H AT 19 o 132 5 34

High Ch High Ch

71100 1927 v ar 13 028 W2 385 M2 71100 1834 v ar 13 028 135 . 85 251

10 740 H AT 19 02 241 1 385 . 360 10 6.41 H AT 19 02 142 1 w5 3
Rev. 11.02.2015 Rev. 11.02.2015
Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm

LTE B12 10MHz QPSK LTE B12 10MHz 16QAM
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REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

LTE Band 13
BW (MHz) Mode RB/RB Size f(MHz) ERP
dBm mW
1/0 779.5 16.06 40.36
QPSK 1/0 782 15.89 38.82
5 1/0 784.5 15.82 38.19
1/0 779.5 15.10 32.36
16QAM 1/0 782 15.02 31.77
1/0 784.5 14.98 31.48
10 QPSK 1/0 782 15.35 34.28
16QAM 1/0 782 14.50 28.18
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REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

tution (Fc<1GHz)
ULLLC, Chamber N

Company: SOMC
Project # 16J23633

Date: 07/21i2016

Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE Sample #1)
Mode: LTE 13, SMHz, QPSK

Test Equipment:
Substitution: Dipole antenna ATON16, cable CBLOS5. and signal-source T374

tution (Fc<1GHz)
ULLLC, Chamber N

Company: SOMC
Project # 16J23633

Date: 07/21i2016

Test Engineer: Brian Kiewra / John Manser
Configuration: Standalone (LTE Sample #1)
Mode: LTE 13, SMHz, 16QAM

Test Equipment:
Substitution: Dipole antenna ATON16, cable CBLOS5. and signal-source T374

f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP = Limit : Margin Notes f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP = Limit : Margin Notes
MHz (dBm) (HV) (dB) (dl (dBd) (dBm) : {dBm) - (dB) MHz (dBm) (HV) (dB) (dBi) dBd) (dBm) - (dB)
Low Low
7. nn v [E] [X] a2 606 - 365 24 Avg 7. na v [E] [X] a2 150 . 385 BA Avg
8. 143 H [E] (X} a2 57 1 w5 . ;2 8. 1052 H [E] (X} a2 431 5 -
Mid Mid
18 20 v 50 [X] an 1589 . 385 76 18 na v 50 [X] an 1502 . 385 Bd
7 1187 H 50 [X] an 568 385 18 7 1093 H 50 [X] an 474 ;w5 T m7
High Ch High Ch
8450 206 v 50 (K] 426 158 385 26 8450 nn v 50 (K] 426 M9 385 D5
8450 1208 H 50 [X] 126 584 385 . 16 8450 1139 H 50 [X] 126 515 1 385 . 13
Rev. 11.02.2015 Rev. 11.02.2015
Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm
LTE B13 5MHz QPSK LTE B13 5MHz 16QAM
F itution (Fc<1GHz)
‘ (Fe<1GHz) UL LLC, Chamber N
Company: SOMC
Company: SOMC Project # 16J23633
Project # 16J23633 Date: 07/21/2016
Date: 07/21i2016 Test Engineer: Brian Kiewra / John Manser
Test Engineer: Brian Kiewra / John Manser ‘Configuration: Standalone (LTE Sample #1)
Configuration: Standalone (LTE Sample #1) Mode: LTE 13, 10MHz, 16QAM
Mode: LTE 13, 10MHz, QPSK
Test Equipment:
Test Equipment: Substitution: Dipolz antenna ATOD16, cable CBLOES, and signal-source T374
Substitution: Dipols antenna ATOD16, cable CBLOSS. and signaksource T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain:  ERP .~ Limit - Margin Notes
SGreading: Ant.Pol. Cable Loss Antenna Gain Antenna Gain. ERP : Limit ° Margin Notes (dBm) (HIV) (dB) (dBi) (dBd) (dBm) : ([dBm) - (dB)
(dBm) (HV) (dB) (dl (dBd) (dBm) : {dBm) = (dB)
.00 v 215 385
0.00 v 215 383 0.00 H 215 385
0.00 H 215 385
2060 v 5.0 0.9 EFi] 14.50 385 240 Avg
75 v 50 (K] an 1535 . 385 0 Avg 1034 H 50 [X] an 465 1 w5 - 1B
1178 ] 50 (K] an 55 . w5 . 18 High Ch
.00 v 215 385
0.00 v 215 383 0.00 H 215 385
0.00 ] 215 385

Rev. 11.02.2015
Nate: For Band 13117 ERP limit is 34.77dBm: For Band 26 limit is 50dBm

LTE B13 10MHz QPSK

Rev. 11.02.2015
Nate: For Band 13117 ERP limit is 34.77dBm: For Band 26 limit is 50dBm

LTE B13 10MHz 16QAM
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REPORT NO: 16J23633A-E1V2 DATE: 8/16/2016
FCC ID: PY7-29752M

LTE Band 17
BW (MHz) Mode RB/RB Size f(MHz) ERP
dBm mWwW
1/0 706.5 13.55 22.65
QPsK 1/0 710 13.68 23.33
5 1/0 713.5 14.33 27.10
1/0 706.5 12.76 18.88
16QAM 1/0 710 12.74 18.79
1/0 713.5 13.39 21.83
1/0 709 14.04 25.35
QPSK 1/0 710 13.92 24.66
10 1/0 711 14.35 27.23
1/0 709 13.07 20.28
16QAM 1/0 710 13.09 20.37
1/0 711 13.42 21.98
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REPORT NO: 16J23633A-E1V2
FCC ID: PY7-29752M

DATE: 8/16/2016

(Fc<1GHz)

UL LLC, Chamber N

Company: SOMC
Project # 16J23633

Date: 07/21i2016

Test Engineer: Brian Kiewra / John Manser
Cenfiguration: Standalone (LTE Sample #1)
Mode: LTE 17, SMHz, QPSK

Test Equipment:
Substitution: Dipoie antenna ATOO15, cable CBLOSS. and signak-source T374

tution (Fc<1GHz)
UL LLC, Chamber N

Company: SOMC
Project # 16J23633

Date: 07/21i2016

Test Engineer: Brian Kiewra / John Manser
Cenfiguration: Standalone (LTE Sample #1)
Mode: LTE 17, 5SMHz, 16QAM

Test Equipment:
Substitution: Dipoie antenna ATOO15, cable CBLOSS. and signak-source T374

f SGreading: Ant Pol. Cable Loss Antenna Gain Antenna Gain Margin Notes f SGreading: Ant Pol. Cable Loss Antenna Gain Antenna Gain Margin Notes
[ (dB) (dB) MH: (HV) [dB) (dB)
ow
06 1846 v ar 13 i¥:) 15 . 385 M9 Avg 06 17.67 v ar 13 i¥:) 276 . 385 I Avg
06 671 H AT 19 o 180 1 385 . 367 06 588 H AT 19 o 087 | 385 35
Mid Ci Mid Ci
710,00 1865 v ar 13 027 168 . 385 . 2B 710,00 171 v ar 13 027 27 385 1
T10.00 6.1 H AT 19 027 184 385 368 T10.00 574 H AT 19 027 071 35 a1
High Ch High Ch
71350 1936 v ar 18 o3 WH . 85 4 71350 1842 v ar 18 o3 1339 . 385 251
1350 1M H AT 18 3 241 1 385 . 360 1350 655 H AT 18 3 1582 385 . 368
Rev. 11.02.2015 Rev. 11.02.2015
Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm Hote: For Band 1317 ERP limit is 34 T7dBm: For Band 26 limit is E0dBm
LTE B17 5MHz QPSK LTE B17 5MHz 16QAM
F itution (Fc<1GHz) F itution (Fc<1GHz)
ULLLC, ChamberN ULLLC, ChamberN
Company: SOMC Company: SOMC
Project & 16J23633 Project & 16J23633
Date: 07/21/2016 Date: 07/21/2016
Test Engineer: Brian Kiewra / John Manser Test Engineer: Brian Kiewra / John Manser
Configuration: Standzlone (LTE Sample #1) Configuration: Standzlone (LTE Sample #1)
Mode: LTE 17, 10MHz, QPSK Mode: LTE 17, 10MHz, 16QAM
Test Equipment: Test Equipment:
Substitution: Dipolz antenna ATOD16, cable CBLOSS, and signal-source T374 Substitution: Dipolz antenna ATOD16, cable CBLOSS, and signal-source T374
f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP ~ Limit - Margin Notes f SGreading Ant Pol. Cable Loss Antenna Gain Antenna Gain: ERP ~ Limit - Margin Notes
MHz  (dBm) (H\V) (dB) (dBi) (dBd) | (dBm) | (dBm) (dB) MHz  (dBm) (H\V) (dB) (dBi) (dBd) | (dBm) | (dBm) (dB)
Low Low
708,00 19.00 v aT 19 026 W 385 a4 Avg 708,00 1803 v aT 19 026 B0 385 %54 Avg
709.00 6.65 H a7 13 4.6 169 385 368 709.00 5.88 H a7 13 4.6 0952 385 315
_Mid C _Mid C
710,00 1839 v [ 18 027 B8 385 5 710,00 1806 v [ 18 027 B9 385 254
710.00 mm H a7 13 247 214 385 363 710.00 639 H a7 13 247 142 385 1.0
High Ch High Ch
71100 1934 v iar 18 028 35 85 - 2 71100 1841 v iar 18 028 B0 385 %0
T11.00 6.26 H a7 13 4.2 127 385 312 T11.00 538 H a7 13 4.2 039 385 381
Rev. 11.02.2015 Rev. 11.02.2015
Note For Band 13117 ERP limit is 34 T7dBm: For Band 26 limit is 50dBm Note For Band 13117 ERP limit is 34 T7dBm: For Band 26 limit is 50dBm

LTE B17 10MHz QPSK

LTE B17 10MHz 16QAM
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