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FCC ID: Test Report No:
VBNAHIB- D556049976
Config B:
Carrier Frequency: 2145.0 MHz
Supply Amblent Frequency Deviation Manufacturer's Result
Voltage (DC) Temperature Specification
™ [°Cl
[Hz] [ppm] [Hz] [ppm]
QPSK Modulation ANT1
-48.0 -30.0 -4.38493 -0.002 107 0.05 compliant
-48.0 -20.0 -5.05244 -0.002 107 0.05 compliant
-48.0 -10.0 -3.81009 -0.002 107 0.05 compliant
-48.0 0.0 -3.63930 -0.002 107 0.05 compliant
-48.0 10.0 -3.20601 -0.001 107 0.05 compliant
-48.0 30.0 3.78200 0.002 107 0.05 compliant
-48.0 40.0 -3.42193 -0.002 107 0.05 compliant
-48.0 50.0 -1.38363 -0.001 107 0.05 compliant
QPSK Modulation ANT2
-48.0 -30.0 -3.50140 -0.002 107 0.05 compliant
-48.0 -20.0 -4.07987 -0.002 107 0.05 compliant
-48.0 -10.0 -6.374405 -0.003 107 0.05 compliant
-48.0 0.0 -3.83163 -0.002 107 0.05 compliant
-48.0 10.0 -4.32926 -0.002 107 0.05 compliant
-48.0 30.0 -2.74412 -0.001 107 0.05 compliant
-48.0 40.0 2.87634 0.001 107 0.05 compliant
-48.0 50.0 -2.96201 -0.001 107 0.05 compliant
QPSK Modulation ANT3
-48.0 -30.0 -2.90797 -0.001 107 0.05 compliant
-48.0 -20.0 3.73933 0.002 107 0.05 compliant
-48.0 -10.0 -5.33087 -0.002 107 0.05 compliant
-48.0 0.0 -3.15328 -0.001 107 0.05 compliant
-48.0 10.0 2.92878 0.001 107 0.05 compliant
-48.0 30.0 -2.62475 -0.001 107 0.05 compliant
-48.0 40.0 -3.34548 -0.002 107 0.05 compliant
-48.0 50.0 -3.36376 -0.002 107 0.05 compliant
QPSK Modulation ANT4
-48.0 -30.0 -3.20773 -0.001 107 0.05 compliant
-48.0 -20.0 -2.77932 -0.001 107 0.05 compliant
-48.0 -10.0 -4.71623 -0.002 107 0.05 compliant
-48.0 0.0 -3.25680 -0.002 107 0.05 compliant
-48.0 10.0 -2.85875 -0.001 107 0.05 compliant
-48.0 30.0 -4,90044 -0.002 107 0.05 compliant
-48.0 40.0 272115 -0.001 107 0.05 compliant
-48.0 50.0 -2.96470 -0.001 107 0.05 compliant
16QAM Modulation ANT1
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-48.0 -30.0 -3.66975 -0.002 107 0.05 compliant
-48.0 200 4.34521 0.002 107 0.05 compliant
-48.0 -10.0 -2.78386 -0.001 107 0.05 compliant
-48.0 0.0 -2,25404 -0.001 107 0.05 compliant
-48.0 10.0 1.99184 0.001 107 0.05 compliant
-48.0 30.0 -4.11984 -0.002 107 0.05 compliant
-48.0 40.0 -2.49508 -0.001 107 0.05 compliant
-48.0 50.0 -2.27360 -0.001 107 0.05 compliant
16QAM Modulation ANT2
-48.0 -30.0 -3.10574 -0.001 107 0.05 compliant
-48.0 200 -4.64208 -0.002 107 0.05 compliant
-48.0 -10.0 -3,32631 -0.002 107 0.05 compliant
-48.0 0.0 -1.98729 -0.001 107 0.05 compliant
-48.0 10.0 -2,92917 -0.001 107 0.05 compliant
-48.0 20.0 2.02492 0.001 107 0.05 compliant
-48.0 40.0 262200 0.001 107 0.05 compliant
-48.0 50.0 -3.38466 -0.002 107 0.05 compliant
16QAM Modulation ANT3
-48.0 -30.0 4.28224 0.002 107 0.05 compliant
-48.0 200 -3.16087 -0.001 107 0.05 compliant
-48.0 -10.0 -1.33108 -0.001 107 0.05 compliant
-48.0 0.0 -3.15576 -0.001 107 0.05 compliant
-48.0 10.0 -4.72911 -0.002 107 0.05 compliant
-48.0 30.0 -2,27511 -0.001 107 0.05 compliant
-48.0 40.0 -2.53699 -0.001 107 0.05 compliant
-48.0 50.0 1.81837 0.001 107 0.05 compliant
16QAM Modulation ANT4
-48.0 -30.0 -3.24258 -0.002 107 0.05 compliant
-48.0 200 351196 0.002 107 0.05 compliant
-48.0 -10.0 -3.72249 -0.002 107 0.05 compliant
-48.0 00 -2,62269 -0.001 107 0.05 compliant
-48.0 10.0 -2.73292 -0.001 107 0.05 compliant
-48.0 30.0 -3.12739 -0.001 107 0.05 compliant
-48.0 40.0 -3.05721 -0.001 107 0.05 compliant
-48.0 50.0 -2.01710 -0.001 107 0.05 compliant
64QAM Modulation ANT1
-48.0 -30.0 -4.55957 -0.002 107 0.05 compliant
-48.0 200 -3.63044 -0.002 107 0.05 compliant
-48.0 -10.0 -3.45104 -0.002 107 0.05 compliant
-48.0 00 -3,30098 -0.002 107 0.05 compliant
-48.0 10.0 -1.47155 -0.001 107 0.05 compliant
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-48.0 30.0 3.23057 0.002 107 0.05 compliant
-48.0 40.0 -3,19363 -0.001 107 0.05 compliant
-48.0 50.0 -2.46732 -0.001 107 0.05 compliant
64QAM Modulation ANT2
-48.0 -30.0 -2.77629 -0.001 107 0.05 compliant
-48.0 200 -2.88932 -0.001 107 0.05 compliant
-48.0 -10.0 5.25509 0.002 107 0.05 compliant
-48.0 0.0 -2.65795 -0.001 107 0.05 compliant
-48.0 10.0 -3.92291 -0.002 107 0.05 compliant
-48.0 30.0 -3.21454 -0.001 107 0.05 compliant
-48.0 40.0 -3.90191 -0.002 107 0.05 compliant
-48.0 50.0 -2,20129 -0.001 107 0.05 compliant
64QAM Modulation ANT3
-48.0 300 -3.99520 -0.002 107 0.05 compliant
-48.0 -20.0 -3.49924 -0.002 107 0.05 compliant
-48.0 -10.0 491622 0.002 107 0.05 compliant
-48.0 0.0 -3.22912 -0.002 107 0.05 compliant
-48.0 10.0 -3.88115 -0.002 107 0.05 compliant
-48.0 30.0 -3.76485 -0.002 107 0.05 compliant
-48.0 40.0 3.88736 0.002 107 0.05 compliant
-48.0 50.0 2.20271 0.001 107 0.05 compliant
64QAM Modulation ANT4
-48.0 -30.0 1.89270 0.001 107 0.05 compliant
-48.0 200 351198 0.002 107 0.05 compliant
-48.0 -10.0 -3.31613 -0.002 107 0.05 compliant
-48.0 0.0 -4.69684 -0.002 107 0.05 compliant
-48.0 10.0 2.22398 0.001 107 0.05 compliant
-48.0 20.0 -2.24444 -0.001 107 0.05 compliant
-48.0 40.0 -2.10587 -0.001 107 0.05 compliant
-48.0 50.0 -1.99095 -0.001 107 0.05 compliant
256QAM Modulation ANT1
-48.0 -30 -5.47708 -0.003 107 0.05 compliant
-48.0 -20 -4,17887 -0.002 107 0.05 compliant
-48.0 -10 -3.39312 -0.002 107 0.05 compliant
-48.0 0 -5.79807 -0.003 107 0.05 compliant
-48.0 10 -3.34101 -0.002 107 0.05 compliant
-48.0 30 -4.11984 -0.002 107 0.05 compliant
-48.0 40 266351 0.001 107 0.05 compliant
-48.0 50 -2.57130 -0.001 107 0.05 compliant
256QAM Modulation ANT2
-48.0 -30 3.32774 0.002 107 0.05 compliant
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-48.0 -20 3.342811 0.002 107 0.05 compliant
-48.0 -10 -3.12811 -0.001 107 0.05 compliant
-48.0 0 -3.14483 -0.001 107 0.05 compliant
-48.0 10 -1.24442 -0.001 107 0.05 compliant
-48.0 20 -3.34991 -0.002 107 0.05 compliant
-48.0 40 2.71591 0.001 107 0.05 compliant
-48.0 50 3.67739 0.002 107 0.05 compliant

256QAM Modulation ANT3
-48.0 -30 -3.57954 -0.002 107 0.05 compliant
-48.0 -20 -3.71966 -0.002 107 0.05 compliant
-48.0 -10 -2.54279 -0.001 107 0.05 compliant
-48.0 0 -3.15328 -0.001 107 0.05 compliant
-48.0 10 3.46360 0.002 107 0.05 compliant
-48.0 30 -3.47759 -0.002 107 0.05 compliant
-48.0 40 -2.02870 -0.001 107 0.05 compliant
-48.0 50 -3.21129 -0.001 107 0.05 compliant

256QAM Modulation ANT4
-48.0 -30 -2.78724 -0.001 107 0.05 compliant
-48.0 -20 5.59985 0.003 107 0.05 compliant
-48.0 -10 -2,62658 -0.001 107 0.05 compliant
-48.0 0 -2,86560 -0.001 107 0.05 compliant
-48.0 10 3.09187 0.001 107 0.05 compliant
-48.0 20 2.22308 0.002 107 0.05 compliant
-48.0 40 -3.83918 -0.002 107 0.05 compliant
-48.0 50 -5.84061 -0.003 107 0.05 compliant

Measurement Uncertainty: 1.0 Hz

Table 21 Frequency stability with temp. var. (20 MHz Channel BW)
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Frequency Stability with Voltage Variation:

The EUT was placed in a climatic chamber and allowed to stabilize at +20 degrees
Celsius for at least 60 minutes. With the supply voltage of the EUT set to 85% of the
nominal value, the frequency error was measure. This procedure was repeated at

100% and 115% of the nominal supply voltage value.

Config A:

Carrier Frequency: 2145.0 MHz
Supply Amblent Frequency Deviation Manufacturer's Resuit
Voltage (DC) Temperature Specification
4 [Hz] lppm] [Hz] fppm]

QPSK Modulation ANT1

-40.8 200 -3.42824 -0.002 107 0.05 compliant

-48.0 200 3.84421 0.002 107 0.05 compliant

-55.2 200 -2.59075 -0.001 107 0.05 compliant
QPSK Modulation ANT2

-40.8 20.0 1.59122 0.001 107 0.05 compliant

-48.0 20.0 -3.79180 -0.002 107 0.05 compliant

-55.2 20.0 3.42476 0.002 107 0.05 compliant
QPSK Modulation ANT3

-40.8 20.0 -2.77333 -0.001 107 0.05 compliant

-48.0 20.0 -5.40811 -0.003 107 0.05 compliant

-55.2 200 -3.66669 -0.002 107 0.05 compliant
QPSK Modulation ANT4

-40.8 200 -4.34803 -0.002 107 0.05 compliant

-48.0 200 -4.14200 -0.002 107 0.05 compliant

-55.2 200 -3.63907 -0.002 107 0.05 compliant
16QAM Modulation ANTA

-40.8 200 -4 18826 -0.002 107 0.05 compliant

-48.0 200 -3.35158 -0.002 107 0.05 compliant

-53.2 200 -3.16071 -0.001 107 0.05 compliant
16QAM Modulation ANT2

-40.8 200 -4.85166 -0.002 107 0.05 compliant

-48.0 200 -3.64834 -0.002 107 0.05 compliant

-55.2 200 -3.23242 -0.002 107 0.05 compliant
16QAM Modulation ANT3

-40.8 200 -2.27695 -0.001 107 0.05 compliant

-48.0 20.0 -3.45360 -0.002 107 0.05 compliant

-53.2 200 4.00484 0.002 107 0.05 compliant
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16QAM Modulation ANT4
-40.8 20.0 2.19460 0.001 107 0.05 compliant
-48.0 20.0 -2.55329 -0.001 107 0.05 compliant
-55.2 20.0 3.78519 0.002 107 0.05 compliant
64QAM Modulation ANTA
-40.8 20.0 -4.42448 -0.002 107 0.05 compliant
-48.0 20.0 -2.56983 -0.001 107 0.05 compliant
-55.2 20.0 -3.61937 -0.002 107 0.05 compliant
64QAM Modulation ANTZ
-40.8 20.0 445775 0.002 107 0.05 compliant
-48.0 200 1.93438 0.001 107 0.05 compliant
-55.2 20.0 2.67695 0.001 107 0.05 compliant
64QAM Modulation ANT3
-40.8 20.0 -5.78444 -0.003 107 0.05 compliant
-48.0 20.0 265434 0.001 107 0.05 compliant
-55.2 20.0 -5.31033 -0.002 107 0.05 compliant
640AM Modulation ANT4
-40.8 20.0 -4.79217 -0.002 107 0.05 compliant
-48.0 20.0 -3.65313 -0.002 107 0.05 compliant
-55.2 20.0 -3.59839 -0.002 107 0.05 compliant
2560AM Modulation ANT1
-40.8 20 -3.26659 -0.002 107 0.05 compliant
-48 20 -3.69572 -0.002 107 0.05 compliant
-55.2 20 -2.96731 -0.001 107 0.05 compliant
256QAM Modulation ANT2
-40.8 20 -5.85594 -0.003 107 0.05 compliant
-48 20 -1.95016 -0.001 107 0.05 compliant
-55.2 20 250041 0.001 107 0.05 compliant
256QAM Modulation ANT3
-40.8 20 -2.50884 -0.001 107 0.05 compliant
-48 20 -1.98080 -0.001 107 0.05 compliant
-55.2 20 -4.10500 -0.002 107 0.05 compliant
256QAM Modulation ANT4
-40.8 20 -2.65717 -0.001 107 0.05 compliant
-48 20 -3.43810 -0.002 107 0.05 compliant
-55.2 20 -4.11823 -0.002 107 0.05 compliant
Measurement Uncertainty: +1.0Hz
Table 22 Frequency stability with voltage var. (10 MHz Channel BW)
FCC 47 CFR part 27 16. May 2017
(2016)
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Config B:
Carrier Frequency: 2145.0 MHz
Supply Ambilent Frequency Deviation Manufacturer's Result
Voltage (DC) Temperature Specification
i [Hz] [ppm] [Hz] [ppm]
QPSK Modulation ANT1
-40.8 200 -4.10330 -0.002 107 0.05 compliant
-48.0 200 -3.20601 -0.001 107 0.05 compliant
-55.2 200 -4.59942 -0.002 107 0.05 compliant
QPSK Medulation ANT2
-40.8 200 -5.17908 -0.002 107 0.05 compliant
-48.0 20.0 -2.38215 -0.001 107 0.05 compliant
-55.2 20.0 -4.57216 -0.002 107 0.05 compliant
QPSK Modulation ANT3
-40.8 200 -2.33665 -0.001 107 0.05 compliant
-48.0 200 2.75850 0.001 107 0.05 compliant
-55.2 200 -2.89980 -0.001 107 0.05 compliant
QPSK Modulation ANT4
-40.8 20.0 -3.98903 -0.002 107 0.05 compliant
-48.0 200 -3.16662 -0.001 107 0.05 compliant
-55.2 200 -4.54427 -0.002 107 0.05 compliant
16QAM Modulation ANTA
-40.8 200 -2.98668 -0.001 107 0.05 compliant
-48.0 200 1.99184 0.001 107 0.05 compliant
-53.2 200 -4 93676 -0.002 107 0.05 compliant
16QAM Modulation ANT2
-40.8 200 469443 0.002 107 0.05 compliant
-48.0 200 -2.79610 -0.001 107 0.05 compliant
-55.2 200 217217 0.001 107 0.05 compliant
16QAM Modulation ANT3
-40.8 20.0 3.30398 0.002 107 0.05 compliant
-48.0 20.0 -2.20569 -0.001 107 0.05 compliant
-55.2 20.0 234834 0.001 107 0.05 compliant
16QAM Modulation ANT4
-40.8 200 -2.23830 -0.001 107 0.05 compliant
-48.0 200 -2.95878 -0.001 107 0.05 compliant
-53.2 200 3.896738 0.002 107 0.05 compliant
64QAM Modulation ANT1
-40.8 20.0 -2.20398 -0.001 107 0.05 compliant
-48.0 200 -1.47155 -0.001 107 0.05 compliant
-535.2 200 -4 67437 -0.002 107 0.05 compliant
B64QAM Modulation ANT2
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-40.8 200 -3.23672 -0.002 107 0.05 compliant

-48.0 200 -2.44803 -0.001 107 0.05 compliant

-53.2 200 -3.53048 -0.002 107 0.05 compliant
G40AM Modulation ANTS

-40.8 200 3.32001 0.002 107 0.05 compliant

-48.0 200 295459 0.001 107 0.05 compliant

-55.2 20.0 -4.93237 -0.002 107 0.05 compliant
64QAM Modulation ANT4

-40.8 20.0 -2.74497 -0.001 107 0.05 compliant

-48.0 200 -5.06852 -0.002 107 0.05 compliant

-55.2 200 258396 0.001 107 0.05 compliant
2560AM Modulation ANT1

-40.8 20 -3.48498 -0.002 107 0.05 compliant

-48 20 -3.34101 -0.002 107 0.05 compliant

-55.2 20 -3.72825 -0.002 107 0.05 compliant
2560AM Modulation ANT2

-40.8 20 -4.21019 -0.002 107 0.05 compliant

-48 20 -3.74198 -0.002 107 0.05 compliant

-55.2 20 -3.24455 -0.002 107 0.05 compliant
256QAM Modulation ANTS

-40.8 20 -2.81335 -0.001 107 0.05 compliant

-48 20 -1.44340 -0.001 107 0.05 compliant

-55.2 20 292423 0.001 107 0.05 compliant
2560AM Medulation ANT4

-40.8 20 -2.53966 -0.001 107 0.05 compliant

-45 20 -4.50907 -0.002 107 0.05 compliant

-55.2 20 -3.75706 -0.002 107 0.05 compliant
Measurement Uncertainty: +1.0 Hz

Table 23 Frequency stability with voltage var. (20 MHz Channel BW)

The measured frequency stability was found to be compliant with the manufacturer’s
specifications and with all requirements of the FCC rules.

FCC 47 CFR part 27 16. May 2017
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S.  TEST DATA AND SCREENSHOTS
5.1 Part List of the RFF Measurement Test Equipment
Manufacturer & Serlal Calibration | Calibration
No. Test Equipment Type Number date a8 Test No.
1 Signal Analyzer Rohde & Schwarz: 100781 06/2016 06/2017 1,23,
FSV 30 4,6
2 Signal Analyzer Rohde & Schwarz: 200206 01/2017 012018 1,23,
FSQ 26 4,6
3 Vector Network Rohde & Schwarz: 100146 0172017 012018 1, 2,3,
Analyzer ZVA40 4.6
4 Vector Network Rohde & Schwarz: 101177 07/2016 a7/2017 1,2.3,
Analyzer ZVL13 4.6
5 Calibration Unit Rohde & Schwarz: 100125 06/2016 06,2017 1,23,
ZV-Z54 4.6
6 Calibration Kit Hewlett-Packard: 2919A04843 07/2016 07/2017 1,23
HP&§5032B 4,8
7 Frequency Microsemi 8040 1622301010 0972016 09/2017 6
Standard 16
) Multimeter Fluke 82 65870202 1272016 122017 1,23,
4,6
9 Humidity and Vaisala: HMI 31 P3730008 012017 01/2018 17203
Temperature 4.6
Indicater
10 DC Power Supply Maxion: EA-PSI 1321460000 cnn - 1, 2,3
B8080-510 1 4.8
1 DC Power Supply | Toeliner: 8870 61247 cnn - 1,23,
4.6
12 Attenuator Aeroflex/Weinschel: BV3346 cnn - e R
66-20-33 4.8
13 EMI Test Receiver | R&S ESIB26 100335 06/2016 08/2017 5
14 Hormn Antenna ETS-Lindgren 00206950 09/2016 092017 o
3116C-PA
15 Horn Antenna ETS-Lindgren 82148 082016 062017 ]
ETS3115
16 Bilog Antenna Chase CELE11ZB 2003 06/2016 oef2017 3
17 Mast Controller Maturo NCDA80 2 17210416 cnn - 5
18 4 meter mast Maturo TAM4.0-E 088172109 cnn - 5
15
19 Anechoic S&MC B83317- 0972016 092019 0
Chamber CE018
20 Amplifier Miteq 4FSX4 902638 cnn - §

Table 24 Part List of the RF Measurement Test Equipment
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5.2 Spectral Plots

5.2.1.Test No. 2: Modulation Characteristics

No additional measurements are required for the modulation characteristics. Please
refer to test no. 3, occupied bandwidth on page 15.

Screenshots below shows information about the modulations I'Q constellation form
and modulation information table, displaying error to ideal modulation symbols.

LtE @) [@

Freq 2.145 GHz  Meas Setup 1THx1RX Ext. Att 0ds
Mode DL FOD, 100 RE {20 MHz), Narmal (CP) 8ync State 0K Capture Time 20.1 ms
SGL TRG : FREE RUN Frame 10f1 (1)
J
-a | I
doil : | | ' |
—-52 -
— -62
. _________I|
0.0 ms 2.0 msddiv 20.1 ms
Selection COPSk
1.
10
L L

0.5

0.0

-0,

L ] ]
-0
-1.5
-5 -4 -3 =2 -1 o 1; 2 3 4 5
il

Date: J.MAY,Z01T 14:25:58

Figure S 1/Q) constellation diagram with capture buffer — QPSK (2145.0 MHz)
(20MHz Channel BW)
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) k2
Freg 2.145 GHz Meas Setup 1THx 1R Ext. Att ode
Moda DL FOD, 100 RE (20 MHz), Nermal (CP) Sync State oK Capture Time 20.1 ms
SGL TRG : FREE RUN Frame 10f1 (1)
Result Summary
Frama Result 1/1 Min Mean Max Limit
EVM PDSCH QPSK +.17 4.17 +.17 18.50
EVM PDSCH 1604AM 13.50
EVM PDSCH 6408M 9.00

EVM PDSCH 2560AM

Tirme Alignment Error 2,1
Time Alignment Error 3,1
Time alignment Error 4,1

Results for Selection Subframe(s) ALL Selection
EM Al +.03 4.15
EVM Phys. Channel 4.02 +.15
EVM Phys. Signal .05 4.14
Freguency Error - 0,36 1.57
Samphng Error -0.09 0D
19 Offset - B8.52 = 72,50
10} Gain Imbalancs - 0.02 -0.00
1Q Quadratura Errar - 0.08 001
RSTP - 16.91 - 16.89
QsTR 13.88 13.90
Power 13.88 13.90
Crest Factor 8.94
8 JL J

Date: J.MAY.2017 14:21:44

Antenna 1

Frame Result 1/1
4.26
+.26
4.21
4.81
0.26

-67.18
0.01
0.07

- 16.88

13.92
13.91

Figure 6 1/Q constellation table with 1/Q error — QPSK (2145.0 MHz) (20MHz

Channel BW)

] iz
Freq 2.145 GHz  Meas Setup 1 THx 1RX  Ext. Att ode
Mode DL FDD, 100 RB (20 MHz), Normal (CP) Sync State oK Capture Time 20.1 ms
SGL TRG : FREE RUN Frame 10f1 {1)
Ul | [
E T 1 L) | 1 L [l | |
% ! N 171 |1
1 ! ’
— .42
-52
— 62
o — ———
0.0 ms 2.0 ms/div 20.1 ms
) tion Diagram Points Meas. 90 election 1
0.5
" @ &
0.0
4y @ »
-0.5
1.0 a8
1.5
5 -4 -3 2 =1 1] 2 3 4 3
- T
L il J WA

Date: 3.MAY, 2017 14:27:3

Figure 7 I/Q constellation diagram with capture buffer — 16QAM (2145.0 MHz)

(20MHz Channel BW)
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Product Service

FCC ID: Test Report No:
VBNATHIB- D556049976

LTE (% ;] E.?]
2.145 GHz  Meas Setup 1 TX % LR%  EXE, Att 0 db
DL FOD, 100 PB (20 MHz), Normal (CP) Sync State (=4 Captura Time 20,1 ms
TRG : FREE RUN Frame 10f1 (1)
Rasult Summary

Frame Result 1/1 Man Mean Limit. Max Limit

EVM PDSCH QPSK 1.55 1.55 1.55 18.50

EVM POSCH 1604M 2.54 2.54 2.54 13.50

EVM PDSCH 6404AM 9.00
EVM POSCH 25604M

Time Alsgrement Emror 2,1

Time Aligrment Error 3,1

Time Alignment Error 4,1

Results for Selection Subframe(s)  ALL Selection  Antenna 1 Frame Result 1/1
EvM All 1.91 2.7 2.69
EVM Phys, Channel 1.93 218 2.1
EVM Phys, Signal 1.51 1.82 2.08
Frequency Error - 0.48 1.80 4.23
Sampling Error - 0.08 0.01 n.09
1Q Offset - 80.27 -73.95 - 69.03
14 Gain Imbalance - 0.00 0.0 0.01
10 Quadrature Error - 0.05 - 0.00 0.06
RSTP 16.73 - 16.72 16.71
osTP 14.05 14,09 14.13
Power 14.05 14.08 14.09
Crest Factor B8.47
[ CaRARiiL WO
Date: 3. 19:26:1%

Figure 8 1/Q) constellation table with I/Q error — 16QAM (2145.0 MHz) (20MHz
Channel BW)

LTE .'_x?]

Friaq 2.145 GHz  Meas Setup LTH % 1R ENt. Att 0 dB
Mode DL FOD, 100 RE (20 MHz), Normal (CP)  Sync State Ok Capture Time 20.1 ms

SGL TRG : FREE RUN Frame 10f1 (1)

e : L A

0.0 ms 2.0 ms fdiv 20,1 ms

Constellation Diagram ints M Selection
1. T2
o ___‘..__..1
0.0 |
0.5 W] B —[.
10 E o r :
1.5 |
5 -4 -3 =2 1 o 1 2 3 4 5
il
L JL J [T

Date: J.MAY.2017 14:30:01

Figure 9 1/Q constellation diagram with capture buffer — 64QAM (2145.0 MHz)
(20MHz Channel BW)

FCC 47 CFR part 27 16. May 2017

(2016)
Page 49 of 189

Document 75938941 Report 01 Issue 1 Page A.50 of A.190

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE
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FCC ID: Test Report No:
VBNATHIB- D556049976

) (%]

Freg 2,145 GHz Meas Satup 1T x 1RX Ext. At ode
Moda DL FDD, 100 P8 (20 MHz2), Normal (CP) 8ync Btate oK Capture Time 20.1 ms
SGL TRG :FREE RUN Frame 10f1 (1)

Result Surmmary
Frame Result 1/1 Min Maan Limit. Max Limit. U
EVM PDSCH QPSK 18.50
EVM PDSCH 160Q8M 13.50
EVM PDSCH 6404M 1.B5 1.85 1.85 9.00
EVM PDSCH 2560AM
Time Alignment Ermor 2,1
Tima Alignmant Error 3,1
Time &lignment Errar 4,1

Results for Salection Subframe(s)  ALL Selection  Antenna 1 Frame Result 1/1
EVM A8 1.66 1.84 2.19
EVM Phys. Channed 1.65 1.84 221
EVM Phys. Signal 1.59 1.83 2.23
Freguency Error - 2.62 0.15 3.01
Sampling Error - 0.08 0.01 0.07
19 Offset - B0.79 - 74,19 - 69.09
1 Gain Imbalance - D.on 0.00 0.o1
1 Quadrature Error - 0.05 -0.01 0.06
RETP - 16.68 - 16.67 - 16.66
asTR 14.05 14.16 14.27
Pawer 14,08 14.12 14.16
Crast Factor 8.47

Date: 3. MAY, 2017 14:29:31

Figure 10 1/Q constellation table with I/Q error — 64QAM (2145.0 MHz)
(20MHz Channel BW)

(=
2,145 GHz Meas Setup 1T x 1RX Ext. Att ode
DL FOD, 100 RS (20 MHz), Normal (CP)  Sync State oK Gaptura Time 20.1 ms

10f1 (1)

—-52

0.0 s 2.0 msfdiv 20.1 ms

Points Meas. 148434 election 2S604M

Date: 3.MAY, 2017 14:31:51

Figure 11 I/Q constellation diagram with capture buffer — 256QAM (2145.0
MHz) (20MHz Channel BW)
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Product Service

FCC ID: Test Report No:
VBNATHIB- D556049976

LTE £ _‘.] [g}
Freq 2.145 GHz  Meas Setup ITH % 1R Ext. Att ode
Mode DL FDD, 100 RB (20 MHz), Normal (CP)  Sync Stote ¥ Capturs Time 20.1 ms
Sl TRG | FREE RUN Frame 1001 (1)

Rasult Summary

Frame Result 1/1 Min Mean Lamit Max Lt
EVM PDSCH QPSK 1850 %
EVM POSCH 1604M 13.50
EVM POSCH G404M 9.00
EVM POSCH 2560AM 1.02 1.92 1.92

Tima Afignment Error 2,1
Time Aignment Errar 3,1
Time Alignment Error 4,1

Results for Selection Subframe(s) ALL Selaction  Antenna 1 Frame Result 1/1

EWM &l 161 1.91 2.19

EWM Phys. Channel 1.60 1.90 2.19

EVM Phys. Signal 1.73 197 2.25

Frequency Errar - 206 - D044 1.98

Sampling Error 0.09 0.0z 0.11

10 Offsot -77.48 - 73.36 - 69.56

12 Gain Imbalance -0.01 0.00 0.01

10 Quadrature Errar - 0.04 0.01 0.05

RETP - 16.70 - 16.60 - 16.69

O5TR 13.94 14,08 14.16

Pawar 14.07 14.10 14.12

Crest Factor B8.47

[T

Date: 3.MAY. 2017 14:32:22

Figure 12 1/Q) constellation table with 1/Q error — 256QAM (2145.0 MHz)
(20MHz Channel BW)

FCC 47 CFR part 27 16. May 2017
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FCC ID: Test Report No:
VBNAHIB- D556049976

5.2.2.Test No. 3: Occupied Bandwidth

The value “OBW?" is the measured occupied bandwidth.

Config A ANT1:
\‘{& *noW 100 b
! o
x| .
= i
A=
|

Figure 13 Occupied Bandwidth — QPSK (2145.0 MHz) (10MHz Channel BW)

@ oo
. B
= i
| |
* |
J |

Figure 14 Occupied Bandwidth — 16QAM (2145.0 MHz) (10MHz Channel BW)

FCC 47 CFR part 27
(2016)

16. May 2017
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FCC ID: Test Report No:
VBNAHIB- D556049976
® “REW LOG KM
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Figure 15 Occupied Bandwidth — 64QAM (2145.0 MHz) (10MHz Channel BW)

(8) Rnt

Figure 16 Occupied Bandwidth — 256QAM (2145.0 MHz) (10MHz Channel
BW)

FCC 47 CFR part 27 16. May 2017
(2016)
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Product Service
FCC ID: Test Report No:
VBNAHIB- D556049976
Config A ANT2:
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Figure 18 Occupied Bandwidth — 16QAM (2145.0 MHz) (10MHz Channel BW)
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Product Service
FCC ID: Test Report No:
VBNAHIB- D556049976
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Figure 19 Occupied Bandwidth — 64QAM (2145.0 MHz) (10MHz Channel BW)
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Figure 20 Occupied Bandwidth — 256QAM (2145.0 MHz) (10MIIz Channel
BW)
FCC 47 CFR part 27 16. May 2017
(2016)
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Product Service
FCC ID: Test Report No:
VBNAHIB- D556049976
Config A ANT3:
® ek
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Figure 21 Occupied Bandwidth — Q
@
|
Figure 22 Occupied Bandwidth — 16QAM (2145.0 MHz) (10MHz Channel BW)
FCC 47 CFR part 27 16. May 2017
(2016)
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Product Service
FCC ID: Test Report No:
VBNAHIB- D556049976
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Figure 23 Occupied Bandwidth — 64QAM (2145.0 MHz) (10MHz Channel BW)

0 kHz

Figure 24 Occupied Bandwidth — 256QAM (2145.0 MHz) (10MHz Channel

BW)
FCC 47 CIFR part 27 16. May 2017
(2016)
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Product Service
FCC ID: Test Report No:
VBNAHIB- D556049976

Config A ANT4:

(8", “REW 100 kH
VEW 300 kM

Figure 25 Occupied Bandwidth — QPSK (2145.0 MHz) (10MHz Channel BW)

“ e

| e

o™ ' - k“«»...,

Figure 26 Occupied Bandwidth — 16QAM (2145.0 MHz) (10MHz Channel BW)

FCC 47 CIFR part 27 16. May 2017
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FCC ID: Test Report No:
VBNAHIB- D556049976
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Figure 27 Occupied Bandwidth — 64QAM (2145.0 MHz) (10MHz Channel BW)
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Figure 28 Occupied Bandwidth — 256QAM (2145.0 MHz) (10MHz Channel
BW)

FCC 47 CFR part 27 16. May 2017
(2016)
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Product Service
FCC ID: Test Report No:
VBNAHIB- D556049976

Config B ANT1:
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Figure 29 Occupied Bandwidth — Q
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Figure 30 Occupied Bandwidth — 16QAM (2145.0 MHz) (20MHz Channel BW)
FCC 47 CFR part 27 16. May 2017
(2016)
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FCC ID: Test Report No:
VBNAHIB- D556049976

[ rerien

Figure 31 Occupied Bandwidth — 64QAM (2145.0 MHz) (20MHz Channel BW)

PP

Figure 32 Occupied Bandwidth — 256QAM (2145.0 MHz) (20MHz Channel

BW)
FCC 47 CFR part 27 16. May 2017
(2016)
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FCC ID: Test Report No:
VBNAHIB- D556049976
Config B ANT2:
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Figure 34 Occupied Bandwidth — 16QAM (2145.0 MHz) (20MHz Channel BW)

FCC 47 CFR part 27 16. May 2017

(2016)
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FCC ID: Test Report No:
VBNAHIB- D556049976
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Figure 35 Occupied Bandwidth — 64QAM (2145.0 MHz) (20MHz Channel BW)

®..

Figure 36 Occupied Bandwidth — 256QAM (2145.0 MHz) (20MHz Channel

BW)
FCC 47 CIFR part 27 16. May 2017
(2016)
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FCC ID: Test Report No:
VBNAHIB- D556049976
Config B ANT3:
® ooty
-
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B

Figure 37 Occupied Bandwidth — QPSK (2145.0 MHz) 20MHz Channel BW)
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Figure 38 Occupied Bandwidth — 16QAM (2145.0 MHz) (20MHz Channel BW)

FCC 47 CFR part 27 16. May 2017

(2016)
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FCC ID: Test Report No:
VBNAHIB- D556049976

S o P s ]

Figure 39 Occupied Bandwidth — 64QAM (2145.0 MHz) (20MHz Channel BW)
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Figure 40 Occupied Bandwidth — 256QAM (2145.0 MHz) (20MHz Channel

BW)
FCC 47 CIFR part 27 16. May 2017
(2016)
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FCC ID: Test Report No:
VBNAHIB- D556049976

Config B ANT4:

LR .

— |
[

Figure 41 Occupied Bandwidth — QPSK (2145.0 M1lz) (20MHz Channel BW)

|

Figure 42 Occupied Bandwidth — 16QAM (2145.0 MHz) (20MHz Channel BW)

FCC 47 CIFR part 27 16. May 2017
(2016)
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FCC ID: Test Report No:
VBNAHIB- D556049976
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Figure 43 Occupied Bandwidth — 64QAM (2145.0 MHz) (20MHz Channel BW)
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Figure 44 Occupied Bandwidth — 256QAM (2145.0 MHz) (20MHz Channel

BW)
FCC 47 CFR part 27 16. May 2017
(2016)
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FCC ID: Test Report No:
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Config C ANT1:
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Figure 45 Occupied Bandwidth — QPSK (2140/2150 MHz) (10+10MHz Channel
BW)
|
7 Il:l
o I 1
| |
l |
| 1
. m.“..-—«»“—/l e S, R
Figure 46 Occupied Bandwidth — 16QAM (2140/2150 MHz) (10+10MHz
channel BW)
FCC 47 CFR part 27 16. May 2017
(2016)
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FCC ID: Test Report No:
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Figure 47 Occupied Bandwidth — 64QAM (2140/2150 MHz) (10+10MHz
Channel BW)
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Figure 48 Occupied Bandwidth — 256QAM (2140/2150 MHz) (10+10MHz
Channel BW)
FCC 47 CIFR part 27 16. May 2017
(2016)
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Figure 49 Occupied Bandwidth — QPSK (2140/2150 MHz) (10+10MIz Channel

BW)
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Figure 50 Occupied Bandwidth — 16QAM (2140/2150 MHz) (10+10MHz
channel BW)

FCC 47 CFR part 27
(2016)

16. May 2017
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Figure 51 Occupied Bandwidth — 64QAM (2140/2150 MHz) (10+10MHz
Channel BW)
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Figure 52 Occupied Bandwidth — 256QAM (2140/2150 MHz) (10+10MHz
Channel BW)
FCC 47 CTR part 27 16. May 2017
(2016)
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Config C ANT3:
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Figure 53 Occupied Bandwidth — QPSK (2140/2150 MHz) (10+10MIz Channel
BW)
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Figure 54 Occupied Bandwidth — 16QAM (2140/2150 MHz) (10+10MHz
channel BW)

FCC 47 CFR part 27
(2016)
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