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Appendix F: Frequency Stability 

Test Result 

Channel Bandwidth: 1.4 MHz 

 

Channel Bandwidth: 1.4 MHz 

Voltage 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) 

Verdict

QPSK 

LCH 

VL TN 0.08 0.000097  ± 2.5 PASS 

VN TN 0.64 0.000776  ± 2.5 PASS 

VH TN -0.76 -0.000922  ± 2.5 PASS 

MCH 

VL TN 4.36 0.005212  ± 2.5 PASS 

VN TN 2.56 0.003060  ± 2.5 PASS 

VH TN 4.79 0.005726  ± 2.5 PASS 

HCH 

VL TN -1.38 -0.001627  ± 2.5 PASS 

VN TN -1.92 -0.002263  ± 2.5 PASS 

VH TN 1.88 0.002216  ± 2.5 PASS 

16QAM 

LCH 

VL TN 4.19 0.005081  ± 2.5 PASS 

VN TN 0.91 0.001103  ± 2.5 PASS 

VH TN -0.55 -0.000667  ± 2.5 PASS 

MCH 

VL TN -1.88 -0.002247  ± 2.5 PASS 

VN TN 0.47 0.000562  ± 2.5 PASS 

VH TN 1.5 0.001793  ± 2.5 PASS 

HCH 

VL TN 2.01 0.002369  ± 2.5 PASS 

VN TN 2.06 0.002428  ± 2.5 PASS 

VH TN 1.11 0.001308  ± 2.5 PASS 

Temperature 

Modulation Channe
l 

Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) 

Verdict

QPSK 

LCH 

VN -30 4.19 0.005081  ± 2.5 PASS 

VN -20 1.33 0.001613  ± 2.5 PASS 

VN -10 0.4 0.000485  ± 2.5 PASS 

VN 0 0.37 0.000449  ± 2.5 PASS 

VN 10 3.57 0.004329  ± 2.5 PASS 

VN 20 -1.44 -0.001746  ± 2.5 PASS 

VN 30 2.89 0.003504  ± 2.5 PASS 

VN 40 -1.45 -0.001758  ± 2.5 PASS 

VN 50 2.95 0.003577  ± 2.5 PASS 

MCH 
VN -30 2 0.002391  ± 2.5 PASS 

VN -20 2.37 0.002833  ± 2.5 PASS 
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VN -10 3.28 0.003921  ± 2.5 PASS 

VN 0 -1.8 -0.002152  ± 2.5 PASS 

VN 10 2.89 0.003455  ± 2.5 PASS 

VN 20 2.49 0.002977  ± 2.5 PASS 

VN 30 4.57 0.005463  ± 2.5 PASS 

VN 40 1.19 0.001423  ± 2.5 PASS 

VN 50 -0.25 -0.000299  ± 2.5 PASS 

HCH 

VN -30 1.43 0.001686  ± 2.5 PASS 

VN -20 0.37 0.000436  ± 2.5 PASS 

VN -10 -1.97 -0.002322  ± 2.5 PASS 

VN 0 0.28 0.000330  ± 2.5 PASS 

VN 10 4.11 0.004845  ± 2.5 PASS 

VN 20 1.26 0.001485  ± 2.5 PASS 

VN 30 4.1 0.004833  ± 2.5 PASS 

VN 40 2.34 0.002758  ± 2.5 PASS 

VN 50 3 0.003536  ± 2.5 PASS 

16QAM 

LCH 

VN -30 3.03 0.003674  ± 2.5 PASS 

VN -20 3.63 0.004402  ± 2.5 PASS 

VN -10 2.32 0.002813  ± 2.5 PASS 

VN 0 2.36 0.002862  ± 2.5 PASS 

VN 10 -1.27 -0.001540  ± 2.5 PASS 

VN 20 1.44 0.001746  ± 2.5 PASS 

VN 30 1.16 0.001407  ± 2.5 PASS 

VN 40 1.24 0.001504  ± 2.5 PASS 

VN 50 1.95 0.002364  ± 2.5 PASS 

MCH 

VN -30 4.16 0.004904  ± 2.5 PASS 

VN -20 0.48 0.000566  ± 2.5 PASS 

VN -10 -1.82 -0.002145  ± 2.5 PASS 

VN 0 1.39 0.001639  ± 2.5 PASS 

VN 10 2.48 0.002923  ± 2.5 PASS 

VN 20 3.02 0.003560  ± 2.5 PASS 

VN 30 -0.88 -0.001037  ± 2.5 PASS 

VN 40 2.44 0.002876  ± 2.5 PASS 

VN 50 3.82 0.004503  ± 2.5 PASS 

HCH 

VN -30 2.63 0.003100  ± 2.5 PASS 

VN -20 1.76 0.002075  ± 2.5 PASS 

VN -10 2.55 0.003006  ± 2.5 PASS 

VN 0 1.37 0.001615  ± 2.5 PASS 

VN 10 1.8 0.002122  ± 2.5 PASS 

VN 20 -0.27 -0.000318  ± 2.5 PASS 

VN 30 4.06 0.004786  ± 2.5 PASS 
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VN 40 0.41 0.000483  ± 2.5 PASS 

VN 50 3.63 0.004279  ± 2.5 PASS 

 

Channel Bandwidth: 3 MHz 

 

Channel Bandwidth: 3 MHz+ 

Voltage 

Modulation Channel
Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VL TN 1.71 0.002071  ± 2.5 PASS 

VN TN 3.3 0.003998  ± 2.5 PASS 

VH TN 4.7 0.005694  ± 2.5 PASS 

MCH 

VL TN -1.13 -0.001351  ± 2.5 PASS 

VN TN 1.79 0.002140  ± 2.5 PASS 

VH TN -0.48 -0.000574  ± 2.5 PASS 

HCH 

VL TN -0.79 -0.000932  ± 2.5 PASS 

VN TN 3.93 0.004637  ± 2.5 PASS 

VH TN -0.37 -0.000437  ± 2.5 PASS 

16QAM 

LCH 

VL TN 0.39 0.000472  ± 2.5 PASS 

VN TN 0.1 0.000121  ± 2.5 PASS 

VH TN -1.82 -0.002205  ± 2.5 PASS 

MCH 

VL TN 3.21 0.003837  ± 2.5 PASS 

VN TN 4.78 0.005714  ± 2.5 PASS 

VH TN 4.15 0.004961  ± 2.5 PASS 

HCH 

VL TN 4.37 0.005156  ± 2.5 PASS 

VN TN 0.4 0.000472  ± 2.5 PASS 

VH TN -1.15 -0.001357  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VN -30 2.54 0.003077  ± 2.5 PASS 

VN -20 4.46 0.005403  ± 2.5 PASS 

VN -10 2.79 0.003380  ± 2.5 PASS 

VN 0 0.97 0.001175  ± 2.5 PASS 

VN 10 0.26 0.000315  ± 2.5 PASS 

VN 20 -0.48 -0.000581  ± 2.5 PASS 

VN 30 2 0.002423  ± 2.5 PASS 

VN 40 4.7 0.005694  ± 2.5 PASS 

VN 50 3.55 0.004300  ± 2.5 PASS 

MCH 

VN -30 4.74 0.005666  ± 2.5 PASS 

VN -20 -1.7 -0.002032  ± 2.5 PASS 

VN -10 -0.31 -0.000371  ± 2.5 PASS 
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VN 0 4.5 0.005380  ± 2.5 PASS 

VN 10 -1.04 -0.001243  ± 2.5 PASS 

VN 20 0.12 0.000143  ± 2.5 PASS 

VN 30 3.88 0.004638  ± 2.5 PASS 

VN 40 1.24 0.001482  ± 2.5 PASS 

VN 50 -1.01 -0.001207  ± 2.5 PASS 

HCH 

VN -30 3.02 0.003563  ± 2.5 PASS 

VN -20 3.92 0.004625  ± 2.5 PASS 

VN -10 2.12 0.002501  ± 2.5 PASS 

VN 0 2.82 0.003327  ± 2.5 PASS 

VN 10 0.45 0.000531  ± 2.5 PASS 

VN 20 0.81 0.000956  ± 2.5 PASS 

VN 30 1.99 0.002348  ± 2.5 PASS 

VN 40 1.73 0.002041  ± 2.5 PASS 

VN 50 3.38 0.003988  ± 2.5 PASS 

16QAM 

LCH 

VN -30 3.19 0.003814  ± 2.5 PASS 

VN -20 4.59 0.005487  ± 2.5 PASS 

VN -10 -1.15 -0.001375  ± 2.5 PASS 

VN 0 -0.69 -0.000825  ± 2.5 PASS 

VN 10 0.8 0.000956  ± 2.5 PASS 

VN 20 2.56 0.003060  ± 2.5 PASS 

VN 30 2.68 0.003204  ± 2.5 PASS 

VN 40 1.22 0.001458  ± 2.5 PASS 

VN 50 1.61 0.001925  ± 2.5 PASS 

MCH 

VN -30 1.81 0.002136  ± 2.5 PASS 

VN -20 3.66 0.004319  ± 2.5 PASS 

VN -10 4.31 0.005086  ± 2.5 PASS 

VN 0 -1.23 -0.001451  ± 2.5 PASS 

VN 10 3.13 0.003693  ± 2.5 PASS 

VN 20 2.75 0.003245  ± 2.5 PASS 

VN 30 -1.67 -0.001971  ± 2.5 PASS 

VN 40 3.92 0.004625  ± 2.5 PASS 

VN 50 1.65 0.001947  ± 2.5 PASS 

HCH 

VN -30 1.73 0.002041  ± 2.5 PASS 

VN -20 -0.91 -0.001074  ± 2.5 PASS 

VN -10 -1.07 -0.001263  ± 2.5 PASS 

VN 0 -1.19 -0.001404  ± 2.5 PASS 

VN 10 -1.65 -0.001947  ± 2.5 PASS 

VN 20 1.84 0.002171  ± 2.5 PASS 

VN 30 -1.11 -0.001310  ± 2.5 PASS 

VN 40 1.08 0.001274  ± 2.5 PASS 
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VN 50 -1.46 -0.001723  ± 2.5 PASS 

 

Channel Bandwidth: 5 MHz 

 

Channel Bandwidth: 5 MHz 

Voltage 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VL TN 0.2 0.000242  ± 2.5 PASS 

VN TN 2.21 0.002674  ± 2.5 PASS 

VH TN 1.77 0.002142  ± 2.5 PASS 

MCH 

VL TN 0.99 0.001184  ± 2.5 PASS 

VN TN 0.87 0.001040  ± 2.5 PASS 

VH TN -1.53 -0.001829  ± 2.5 PASS 

HCH 

VL TN 0.96 0.001134  ± 2.5 PASS 

VN TN 1.15 0.001359  ± 2.5 PASS 

VH TN -0.56 -0.000662  ± 2.5 PASS 

16QAM 

LCH 

VL TN -1.67 -0.002021  ± 2.5 PASS 

VN TN 0.47 0.000569  ± 2.5 PASS 

VH TN 0.87 0.001053  ± 2.5 PASS 

MCH 

VL TN 4.84 0.005786  ± 2.5 PASS 

VN TN 0.63 0.000753  ± 2.5 PASS 

VH TN 1.32 0.001578  ± 2.5 PASS 

HCH 

VL TN 4.03 0.004761  ± 2.5 PASS 

VN TN -1.97 -0.002327  ± 2.5 PASS 

VH TN -1.92 -0.002268  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) 

Verdict

QPSK 

LCH 

VN -30 0.92 0.001113  ± 2.5 PASS 

VN -20 -1.75 -0.002117  ± 2.5 PASS 

VN -10 4.19 0.005070  ± 2.5 PASS 

VN 0 4.74 0.005735  ± 2.5 PASS 

VN 10 0.75 0.000907  ± 2.5 PASS 

VN 20 -1.2 -0.001452  ± 2.5 PASS 

VN 30 -1.19 -0.001440  ± 2.5 PASS 

VN 40 4.79 0.005796  ± 2.5 PASS 

VN 50 4.51 0.005457  ± 2.5 PASS 

MCH 

VN -30 -1.39 -0.001662  ± 2.5 PASS 

VN -20 1.13 0.001351  ± 2.5 PASS 

VN -10 1.26 0.001506  ± 2.5 PASS 

VN 0 2.2 0.002630  ± 2.5 PASS 
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VN 10 1.2 0.001435  ± 2.5 PASS 

VN 20 3.04 0.003634  ± 2.5 PASS 

VN 30 0.17 0.000203  ± 2.5 PASS 

VN 40 4.8 0.005738  ± 2.5 PASS 

VN 50 4.93 0.005894  ± 2.5 PASS 

HCH 

VN -30 2.69 0.003178  ± 2.5 PASS 

VN -20 0.84 0.000992  ± 2.5 PASS 

VN -10 3.77 0.004454  ± 2.5 PASS 

VN 0 2.92 0.003449  ± 2.5 PASS 

VN 10 0.64 0.000756  ± 2.5 PASS 

VN 20 -0.1 -0.000118  ± 2.5 PASS 

VN 30 4.68 0.005529  ± 2.5 PASS 

VN 40 0.23 0.000272  ± 2.5 PASS 

VN 50 4.21 0.004973  ± 2.5 PASS 

16QAM 

LCH 

VN -30 0.13 0.000155  ± 2.5 PASS 

VN -20 0.47 0.000562  ± 2.5 PASS 

VN -10 -0.13 -0.000155  ± 2.5 PASS 

VN 0 3.85 0.004603  ± 2.5 PASS 

VN 10 2.21 0.002642  ± 2.5 PASS 

VN 20 4.57 0.005463  ± 2.5 PASS 

VN 30 -0.09 -0.000108  ± 2.5 PASS 

VN 40 -1.66 -0.001984  ± 2.5 PASS 

VN 50 3.5 0.004184  ± 2.5 PASS 

MCH 

VN -30 -0.48 -0.000567  ± 2.5 PASS 

VN -20 -0.17 -0.000201  ± 2.5 PASS 

VN -10 1.82 0.002150  ± 2.5 PASS 

VN 0 3.93 0.004643  ± 2.5 PASS 

VN 10 2.41 0.002847  ± 2.5 PASS 

VN 20 0.04 0.000047  ± 2.5 PASS 

VN 30 0.09 0.000106  ± 2.5 PASS 

VN 40 3.41 0.004028  ± 2.5 PASS 

VN 50 1.31 0.001548  ± 2.5 PASS 

HCH 

VN -30 -1.9 -0.002245  ± 2.5 PASS 

VN -20 0.65 0.000768  ± 2.5 PASS 

VN -10 4.91 0.005800  ± 2.5 PASS 

VN 0 2.26 0.002670  ± 2.5 PASS 

VN 10 -1.98 -0.002339  ± 2.5 PASS 

VN 20 4.6 0.005434  ± 2.5 PASS 

VN 30 0.38 0.000449  ± 2.5 PASS 

VN 40 3.59 0.004241  ± 2.5 PASS 

VN 50 -1.5 -0.001772  ± 2.5 PASS 
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Channel Bandwidth: 10 MHz 

 

Channel Bandwidth: 10 MHz 

Voltage 

Modulation Channel
Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VL TN 4.1 0.004946  ± 2.5 PASS 

VN TN 4.53 0.005464  ± 2.5 PASS 

VH TN 1.79 0.002159  ± 2.5 PASS 

MCH 

VL TN 3.12 0.003730  ± 2.5 PASS 

VN TN -0.62 -0.000741  ± 2.5 PASS 

VH TN 3.15 0.003766  ± 2.5 PASS 

HCH 

VL TN 4.09 0.004846  ± 2.5 PASS 

VN TN 3.41 0.004040  ± 2.5 PASS 

VH TN -0.91 -0.001078  ± 2.5 PASS 

16QAM 

LCH 

VL TN -1.34 -0.001616  ± 2.5 PASS 

VN TN 3.63 0.004379  ± 2.5 PASS 

VH TN 3.46 0.004174  ± 2.5 PASS 

MCH 

VL TN 0.88 0.001052  ± 2.5 PASS 

VN TN 2.82 0.003371  ± 2.5 PASS 

VH TN -0.11 -0.000132  ± 2.5 PASS 

HCH 

VL TN 4.89 0.005794  ± 2.5 PASS 

VN TN 1.57 0.001860  ± 2.5 PASS 

VH TN -0.59 -0.000699  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VN -30 -0.8 -0.000965  ± 2.5 PASS 

VN -20 3.58 0.004318  ± 2.5 PASS 

VN -10 3.28 0.003957  ± 2.5 PASS 

VN 0 3.69 0.004451  ± 2.5 PASS 

VN 10 2.76 0.003329  ± 2.5 PASS 

VN 20 1.66 0.002002  ± 2.5 PASS 

VN 30 2.56 0.003088  ± 2.5 PASS 

VN 40 0.06 0.000072  ± 2.5 PASS 

VN 50 0.41 0.000495  ± 2.5 PASS 

MCH 

VN -30 4.25 0.005081  ± 2.5 PASS 

VN -20 2.75 0.003288  ± 2.5 PASS 

VN -10 0.04 0.000048  ± 2.5 PASS 

VN 0 1.36 0.001626  ± 2.5 PASS 

VN 10 2.26 0.002702  ± 2.5 PASS 

VN 20 1.02 0.001219  ± 2.5 PASS 
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VN 30 -1.17 -0.001399  ± 2.5 PASS 

VN 40 -1.94 -0.002319  ± 2.5 PASS 

VN 50 -1.54 -0.001841  ± 2.5 PASS 

HCH 

VN -30 2.94 0.003483  ± 2.5 PASS 

VN -20 1.99 0.002358  ± 2.5 PASS 

VN -10 1.91 0.002263  ± 2.5 PASS 

VN 0 2.23 0.002642  ± 2.5 PASS 

VN 10 2.71 0.003211  ± 2.5 PASS 

VN 20 0.15 0.000178  ± 2.5 PASS 

VN 30 2.58 0.003057  ± 2.5 PASS 

VN 40 -0.2 -0.000237  ± 2.5 PASS 

VN 50 4.45 0.005273  ± 2.5 PASS 

QPSK 

LCH 

VN -30 -0.23 -0.000275  ± 2.5 PASS 

VN -20 2.98 0.003562  ± 2.5 PASS 

VN -10 1.34 0.001602  ± 2.5 PASS 

VN 0 1.5 0.001793  ± 2.5 PASS 

VN 10 3.93 0.004698  ± 2.5 PASS 

VN 20 2.3 0.002750  ± 2.5 PASS 

VN 30 -1 -0.001195  ± 2.5 PASS 

VN 40 3.16 0.003778  ± 2.5 PASS 

VN 50 -0.34 -0.000406  ± 2.5 PASS 

MCH 

VN -30 -0.27 -0.000320  ± 2.5 PASS 

VN -20 -1.84 -0.002180  ± 2.5 PASS 

VN -10 -1.47 -0.001742  ± 2.5 PASS 

VN 0 4.89 0.005794  ± 2.5 PASS 

VN 10 1.85 0.002192  ± 2.5 PASS 

VN 20 -1.27 -0.001505  ± 2.5 PASS 

VN 30 -0.82 -0.000972  ± 2.5 PASS 

VN 40 -0.09 -0.000107  ± 2.5 PASS 

VN 50 3.89 0.004609  ± 2.5 PASS 

HCH 

VN -30 0.89 0.001055  ± 2.5 PASS 

VN -20 2.96 0.003507  ± 2.5 PASS 

VN -10 0.75 0.000889  ± 2.5 PASS 

VN 0 -0.17 -0.000201  ± 2.5 PASS 

VN 10 4.55 0.005391  ± 2.5 PASS 

VN 20 0.46 0.000545  ± 2.5 PASS 

VN 30 1.6 0.001896  ± 2.5 PASS 

VN 40 3.71 0.004396  ± 2.5 PASS 

VN 50 4.86 0.005758  ± 2.5 PASS 

 


