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[ Feysight Spectrum Analyzer - Swept SA &
RL

515.000000 MHz

#Avg Type: RMS
Trig: Free Run AvglHold: /5

#Atten: 40 dB

PNO: Fast =~
IFGin-Low

Mkr2 431.72 MKz

Ref Offset 1059 dB -40.178 dBm

Ref 30.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz #VBW 300 kHz

juse

Stop 1.0000 GKz
Sweep 93.32 ms (10000 pts)

STATUS.

[ Keysight Spectrum Analyzer - Swept SA
AL

5.500000000 GHz

#Avg Type: RMS
AvglHold: /5

Center Freq
Trig: Free Run
#Atten: 30 dB

PNO: Fast b=
IFGain:Low oE
Mkr1 3.400 5 GHz|

Ref Offset 12.76 dB -35.657 dBm

Ref 30.00 dBm

Start 1.000 GHz

Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.33 ms (10000 pts)

Msc STATUS.

Band71-20MHz-QPSK-133222-1RB#0-Rangel:30
~1000MHz

Band71-20MHz-QPSK-133222-1RB#0-Range2:1000~
10000MHz

[ Keysight Spectrum Analyzer - Swept SA

AL
Center Freq 515.000000 MHz

#Avg Type: RMS
Trig: Free Run AvglHold: /5

#Atten: 40 dB

PNO: Fast =+~ 5
IFGainLow o8
Mkr2 925.40 MHz|

Ref Offset 1059 dB -39.666 dBm

Ref 30.00 dBm

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GKz
Sweep 93.32 ms (10000 pts)

STATUS.

[ Keysight Spectrum Analyzer - Swept SA

L
5.500000000 GHz

1 1231:18
Center Freq T

#Avg Type: RMS
Trig: Free Run AvglHold: /5

#Atten: 30 dB

PNO: Fast =~
IFGin-Low

Ref Offset 12.76 dB
Ref 30.00 dBm

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

Stop 10.000 GHz
Sweep 15.33 ms (10000 pts)

STATUS.

Band71-20MHz-QPSK-133322-1RB#0-Rangel1:30
~1000MHz

Band71-20MHz-QPSK-133322-1RB#0-Range2:1000~
10000MHz

[ Keysight Spectrum Analyzer - Swept SA

R
Center Freq 515.000000 MHz

#Avg Type: RMS
Trig: Free Run Avg|Hold: 5/5

#Atten: 40 dB

PNO: Fast —+—
IFGain:Low

Mkr2 996.12 MHz|

Ref Offset 1059 dB -39.911 dBm

Ref 30.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

Stop 1.0000 GHz
Sweep 093.32ms (10000 pts)|

#/BW 300 kHz

STATUS

[ Keysight Spectrum Analyzer - Swept SA

AL "
Center Freq 5.500000000 GHz #Avg Type: RMS

Trig: Free Run AvglHold: 55

#Atten: 30 dB

PNO: Fast —+—
IFGain:Low

Mkr1 7.351 9 GHz

Ref Offset 12.76 dB -34.887 dBm

Ref 30.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 10.000 GHz
Sweep 15.33 ms (10000 pts)

STATUS

#/BW 3.0 MHz
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Band71-20MHz-QPSK-133372-1RB#0-Rangel1:30
~1000MHz

Band71-20MHz-QPSK-133372-1RB#0-Range2:1000~
10000MHz

[ Keysighe Spectrum Ansiyze - Swept 54
RL

#Avg Type: RMS
AvglHold: /5

Celter Freq 515.000000 MHz

PNO: Fast ~»-  Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10,59 dB
fodeid Ref 30.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz #VBW 300 kHz

usc STATUS.

| Center Freq 5.500000000 GHz

39.227 dBm| 10 ggyq
Log

Stop 1.0000 GHz | Start 1.000 GHz
Sweep 93.32 ms (10000 pts)| #Res BW 1.0 MHz

[ Keysight Spectrum Anslyze - Swept 54
AL

#Avg Type: RMS
PNO: Fast ~+-  Trig: Free Run AvglHold: 6/5

IFGain:Low #Atten: 30 dB

Mkr1 7.360 9 GHz

Ref Offset 12.76 dB
-34.825 dBm

Ref 30.00 dBm

Stop 10.000 GHz
#VBW 3.0 MHz Sweep 15.33 ms (10000 pts)

s STATUS.

Band71-20MHz-16QAM-133222-1RB#0-Rangel:3
0~1000MHz

Band71-20MHz-16QAM-133222-1RB#0-Range2:1000
~10000MHz

[ Keysight Spectrum Analyzer - Swept A
AL
Center Freq 515.000000 MHz #Avg Type: RMS
+- Trig: FreeRun Avg|Hold: 515
SAtten: 40 dB

Ref Offset 1053 dB
v Ref 30.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz #/BW 300 kHz

jusc STATUS.

Stop 1.0000 GFz | Start 1,000 GHz
Sweep 93.32 ms (10000 pts)| #Res BW 1.0 MHz

[ Keysight Spectrum Anslyze - Swept 54

#Avg Type: RMS
+- Trig: FreeRun AvglHold: 55

#Atten: 30 dB

Mkr1 5.640 0 GHz
-34.548 dBm

Ref Offset 1276 dB
Ref 30.00 dBm

Stop 10.000 GHz
#VBW 3.0 MHz Sweep 15.33 ms (10000 pts)

usc STATUS.

Band71-20MHz-16QAM-133322-1RB#0-Rangel:3
0~1000MHz

Band71-20MHz-16QAM-133322-1RB#0-Range2:1000
~10000MHz
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e Keysight Spectrum Anabyzer - Swept SA 5 [pimflem Keysaght Spectrm Anabyzer - Swept SA
AL AL

Center Freq 515.000000 MHz #Avg Type: RMS F] Center Freq 5.500000000 GHz #Avg Type: RMS
FNO: Fast —+—  1110: FreeRun AvglHold: 55 FNO: Fast -+ Trig: FreeRun AvglHold: 65
FGainLow #Atten: 40 dB IFGain-Low #Atten: 30 dB

] Mkr2 491.86 MHz .
Ref Offset 10,59 dB Ref Offset 12.76 dB
Ref 30.00 dBm -40.024 dBm Jodeidy _Ref 30.00 dBm

Start 0.0300 GHz Stop 1.0000 GHz | Start 1.000 GHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.32 ms (10000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.33 ms (10000 pts)

juse STATUS. Msc

STATUS.

Band71-20MHz-16QAM-133372-1RB#0-Rangel:3 | Band71-20MHz-16QAM-133372-1RB#0-Range2:1000
0~1000MHz ~10000MHz

[ epsght Spectrum Anabyze - Swept 54 [ Keyoght Spectrum Anabyse - Swept 54
RL NSE:IN N AL NSE:IN N
Center Freq 515.000000 MHz #Avp Type: RMS Center Freq 5.500000000 GHz #Avp Type: RMS
FNO: Fast —+—  1110: FreeRun AvglHold: 55 FNO: Fast -+ Trig: FreeRun AvglHold: 65
FGainLow #Atten: 40 dB IFGain-Low #Atten: 30 dB

Ref Offset 1059 dB Mkr2 Ref Offset 1276 dB ikr1 34 128 GHz
{0deiév__Ref 30,00 dBm ! Ref 30.00 dBm -34.798 dBm

Start 0.0300 GHz Stop 1.0000 GKz | Start 1.000 GHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.32 ms (10000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.33 ms (10000 pts)
1
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Appendix F: Frequency Stability

Test Result
LTE Band 2 part:

Reference Frequency: LTE Band 2 (10MHz) Middle channel=18900 Frequency=1880.0MHz
Temperature
Power supplied Temperature Frequency error _
. Limit (ppm Result
(V) (€) Hz p— G
QPSK
-30 23.70 0.012606
-20 22.79 0.012122
-10 24.26 0.012904
0 26.71 0.014207
Within authorized
3.70 10 29.77 0.015835 Pass
band for Band 2
20 29.38 0.015628
30 30.60 0.016277
40 34.05 0.018112
50 39.44 0.020979
16QAM
-30 49.81 0.026495
-20 -4.78 -0.002543
-10 11.80 0.006277
0 24.23 0.012888
Within authorized
3.70 10 35.02 0.018628 Pass
band for Band 2
20 47.35 0.025186
30 20.11 0.010697
40 29.55 0.015718
50 37.92 0.020170
Voltage
Temperature Power supplied Frequency error -
9 Limit (ppm Result
(€) (vdc) Hz opm (ppm)
QPSK
3.33 30.53 0.016239
Within authorized
25 3.70 27.27 0.014505 Pass
band for Band 2
4.07 25.35 0.013484
16QAM
3.33 22.27 0.011846
Within authorized
25 3.70 46.86 0.024926 Pass
band for Band 2
4.07 38.34 0.020394
Remark: All bandwidth and all modulation had been tested, but only the worst case data displayed in this report.
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LTE Band 5 part:

Reference Frequency: LTE Band 5(10MHz) Middle channel=20525 Frequency=836.5MHz
Temperature
Powe(:/ Zli[))phed Tem;()oecr;a\ture HZFrequenCy erfO;pm Limit (ppm) el
QPSK
-30 -4.69 -0.005607
-20 -12.02 -0.014369
-10 -18.78 -0.022451
0 -24.59 -0.029396
3.70 10 -31.00 -0.037059 +2.5 Pass
20 -36.76 -0.043945
30 -40.98 -0.048990
40 -47.55 -0.056844
50 -51.64 -0.061733
16QAM
-30 1.72 0.002056
-20 4.39 0.005248
-10 5.68 0.006790
0 6.82 0.008153
3.70 10 7.40 0.008846 2.5 Pass
20 9.10 0.010879
30 9.80 0.011715
40 10.36 0.012385
50 9.50 0.011357
Voltage
Tem;z%r?ture Powe(:/ ZL(J:[)Jplled HZFfeque”Cy effO;pm Limit (ppm) Result
QPSK
3.33 15.31 0.018302
25 3.70 13.46 0.016091 2.5 Pass
4.07 5.74 0.006862
16QAM
3.33 -6.41 -0.007663
25 3.70 -7.68 -0.009181 2.5 Pass
4.07 -3.03 -0.003622
Remark: All bandwidth and all modulation had been tested, but only the worst case data displayed in this report.
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LTE Band 12 part:

Reference Frequency: LTE Band 12(10MHz) Middle channel=23095 Frequency=707.5MHz
Temperature
Power supplied Temperature Frequency error _
, Limit (ppm Result
(V) (C) Hz opm G
QPSK
-30 -15.48 -0.021880
-20 -23.92 -0.033809
-10 -30.21 -0.042700
0 -39.88 -0.056367
Within authorized
3.70 10 -55.95 -0.079081 Pass
band for Band 12
20 -7.94 -0.011223
30 -15.54 -0.021965
40 -20.37 -0.028792
50 -27.01 -0.038177
16QAM
-30 -28.55 -0.040353
-20 -28.85 -0.040777
-10 -26.18 -0.037004
0 -27.15 -0.038375
Within authorized
3.70 10 -26.28 -0.037145 Pass
band for Band 12
20 -25.91 -0.036622
30 -27.08 -0.038276
40 -25.72 -0.036353
50 -25.96 -0.036693
Voltage
Temperature Power supplied Frequency error I
q Limit (ppm Result
(€) (vdc) He opm (ppm)
QPSK
3.33 4.99 0.007053
Within authorized
25 3.70 6.68 0.009442 Pass
band for Band 12
4.07 -6.42 -0.009074
16QAM
3.33 -32.60 -0.046078
Within authorized
25 3.70 -33.06 -0.046728 Pass
band for Band 12
4.07 -29.80 -0.042120
Remark: All bandwidth and all modulation had been tested, but only the worst case data displayed in this report.
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LTE Band 17 part:

Reference Frequency: LTE Band 17(10MHz) Middle channel=23790 Frequency=710.0MHz
Temperature
Power supplied Temperature Frequency error _
, Limit (ppm Result
(V) (C) Hz opm G
QPSK
-30 39.97 0.056296
-20 46.68 0.065746
-10 7.85 0.011056
0 14,51 0.020437
Within authorized
3.70 10 23.45 0.033028 Pass
band for Band 17
20 29.23 0.041169
30 36.89 0.051958
40 45.43 0.063986
50 48.68 0.068563
16QAM
-30 -8.81 -0.012408
-20 4.59 0.006465
-10 11.10 0.015634
0 19.60 0.027606
Within authorized
3.70 10 28.22 0.039746 Pass
band for Band 17
20 37.44 0.052732
30 45.52 0.064113
40 12.59 0.017732
50 21.49 0.030268
Voltage
Temperature Power supplied Frequency error I
9 Limit (ppm Result
(€) (vdc) He opm (ppm)
QPSK
3.33 27.84 0.039211
Within authorized
25 3.70 15.01 0.021141 Pass
band for Band 17
4.07 32.52 0.045803
16QAM
3.33 21.27 0.029958
Within authorized
25 3.70 6.81 0.009592 Pass
band for Band 17
4.07 36.86 0.051915
Remark: All bandwidth and all modulation had been tested, but only the worst case data displayed in this report.
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LTE Band 41 part: (2555-2655)

Reference Frequency: LTE Band 41 (10MHz) Middle channel=40640 Frequency=2605.0MHz
Temperature
Power supplied Temperature Frequency error _
, Limit (ppm Result
(V) (C) Hz opm G
QPSK
-30 -26.48 -0.010165
-20 -24.33 -0.009340
-10 -25.35 -0.009731
0 9.20 0.003532
Within authorized
3.70 10 -26.21 -0.010061 Pass
band for Band 41
20 -49.57 -0.019029
30 -36.74 -0.014104
40 11.46 0.004399
50 -14.32 -0.005497
16QAM
-30 -5.46 -0.002096
-20 -25.39 -0.009747
-10 -22.56 -0.008660
0 21.01 0.008065
Within authorized
3.70 10 23.55 0.009040 Pass
band for Band 41
20 24.69 0.009478
30 22.13 0.008495
40 21.93 0.008418
50 25.69 0.009862
Voltage
Temperature Power supplied Frequency error I
9 Limit (ppm Result
(€) (vdc) He opm (ppm)
QPSK
3.33 -9.01 -0.003459
Within authorized
25 3.70 24.03 0.009225 Pass
band for Band 41
4.07 -12.10 -0.004645
16QAM
3.33 -11.52 -0.004422
Within authorized
25 3.70 -30.43 -0.011681 Pass
band for Band41
4.07 -6.37 -0.002445
Remark: All bandwidth and all modulation had been tested, but only the worst case data displayed in this report.
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LTE Band 66 part:

Reference Frequency: LTE Band 66 (10MHz) Middle channel=132322 Frequency=1745.0MHz
Temperature
Power supplied Temperature Frequency error _
, Limit (ppm Result
(V) (C) Hz opm G
QPSK
-30 -39.94 -0.022888
-20 -40.30 -0.023095
-10 -17.18 -0.009845
0 -39.34 -0.022544
Within authorized
3.70 10 -25.94 -0.014865 Pass
band for Band 66
20 -43.07 -0.024682
30 -23.03 -0.013198
40 -39.93 -0.022883
50 -12.67 -0.007261
16QAM
-30 -21.00 -0.012034
-20 -11.60 -0.006648
-10 -12.20 -0.006991
0 -11.52 -0.006602
Within authorized
3.70 10 -16.25 -0.009312 Pass
band for Band 66
20 -15.09 -0.008648
30 -35.28 -0.020218
40 -14.06 -0.008057
50 -13.62 -0.007805
Voltage
Temperature Power supplied Frequency error I
9 Limit (ppm Result
(€) (vdc) He opm (ppm)
QPSK
3.33 -34.28 -0.019645
Within authorized
25 3.70 15.46 0.008860 Pass
band for Band 66
4.07 -23.16 -0.013272
16QAM
3.33 -28.04 -0.016069
Within authorized
25 3.70 -23.93 -0.013713 Pass
band for Band 66
4.07 -22.19 -0.012716
Remark: All bandwidth and all modulation had been tested, but only the worst case data displayed in this report.
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LTE Band 71 part:

Reference Frequency: LTE Band 66 (10MHz) Middle channel=132322 Frequency=1745.0MHz
Temperature
Power supplied Temperature Frequency error _
. Limit (ppm Result
(V) (€) Hz p— G
QPSK
-30 24.99 0.036723
-20 28.17 0.041396
-10 29.64 0.043556
0 31.64 0.046495
Within authorized
3.70 10 35.08 0.051550 Pass
band for Band 71
20 33.72 0.049552
30 33.46 0.049170
40 31.56 0.046378
50 31.29 0.045981
16QAM
-30 1.76 0.002586
-20 6.62 0.009728
-10 13.35 0.019618
0 16.95 0.024908
Within authorized
3.70 10 21.77 0.031991 Pass
band for Band 71
20 24.96 0.036679
30 25.91 0.038075
40 29.28 0.043027
50 29.00 0.042616
Voltage
Temperature Power supplied Frequency error I
q Limit (ppm Result
(€) (Vdc) Hz opm (ppm)
QPSK
3.33 16.35 0.024026
Within authorized
25 3.70 -2.78 -0.004085 Pass
band for Band 71
4.07 22.70 0.033358
16QAM
3.33 37.85 0.055621
Within authorized
25 3.70 31.41 0.046157 Pass
band for Band 71
4.07 46.68 0.068597
Remark: All bandwidth and all modulation had been tested, but only the worst case data displayed in this report.
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Appendix G: Modulation Characteristics

Test Result

Band Bandwidth | Modulation | Channel RB Configuration Result Verdict
Band2 20MHz QPSK 18900 100RB#0 PASS PASS
Band2 20MHz 16QAM 18900 100RB#0 PASS PASS
Band5 10MHz QPSK 20525 50RB#0 PASS PASS
Band5 10MHz 16QAM 20525 50RB#0 PASS PASS
Band12 10MHz QPSK 23095 50RB#0 PASS PASS
Band12 10MHz 16QAM 23095 50RB#0 PASS PASS
Band17 10MHz QPSK 23790 50RB#0 PASS PASS
Band17 10MHz 16QAM 23790 50RB#0 PASS PASS
Band41 20MHz QPSK 40740 100RB#0 PASS PASS
Band41 20MHz 16QAM 40740 100RB#0 PASS PASS
Band66 20MHz QPSK 132322 100RB#0 PASS PASS
Band66 20MHz 16QAM 132322 100RB#0 PASS PASS
Band71 20MHz QPSK 133322 100RB#0 PASS PASS
Band71 20MHz 16QAM 133322 100RB#0 PASS PASS

Remark: All bandwidth and all modulation had been tested, but only the worst case data displayed in this report.
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Test Graphs
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