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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 4.51 0.006446  ± 2.5 PASS 

VN TN -1.31 -0.001872  ± 2.5 PASS 

VH TN 3.14 0.004488  ± 2.5 PASS 

MCH 

VL TN 0.18 0.000254  ± 2.5 PASS 

VN TN 4.96 0.007011  ± 2.5 PASS 

VH TN 1.35 0.001908  ± 2.5 PASS 

HCH 

VL TN -1.87 -0.002614  ± 2.5 PASS 

VN TN -1.5 -0.002097  ± 2.5 PASS 

VH TN 2.18 0.003048  ± 2.5 PASS 

16QAM 

LCH 

VL TN 4.61 0.006589  ± 2.5 PASS 

VN TN 1.62 0.002315  ± 2.5 PASS 

VH TN 3.27 0.004673  ± 2.5 PASS 

MCH 

VL TN 4.78 0.006756  ± 2.5 PASS 

VN TN 1.72 0.002431  ± 2.5 PASS 

VH TN 2.59 0.003661  ± 2.5 PASS 

HCH 

VL TN 1.45 0.002027  ± 2.5 PASS 

VN TN -0.48 -0.000671  ± 2.5 PASS 

VH TN 2.72 0.003803  ± 2.5 PASS 

Temperature 

Modulation Channe
l 

Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) 

Verdict

QPSK 

LCH 

VN -30 2.94 0.004202  ± 2.5 PASS 

VN -20 -1.67 -0.002387  ± 2.5 PASS 

VN -10 1.85 0.002644  ± 2.5 PASS 

VN 0 -0.17 -0.000243  ± 2.5 PASS 

VN 10 4.62 0.006603  ± 2.5 PASS 

VN 20 4.7 0.006717  ± 2.5 PASS 

VN 30 4.89 0.006989  ± 2.5 PASS 

VN 40 2.06 0.002944  ± 2.5 PASS 

VN 50 0.65 0.000929  ± 2.5 PASS 

MCH 

VN -30 3.06 0.004325  ± 2.5 PASS 

VN -20 1.23 0.001739  ± 2.5 PASS 

VN -10 0.54 0.000763  ± 2.5 PASS 
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VN 0 1.35 0.001908  ± 2.5 PASS 

VN 10 2.6 0.003675  ± 2.5 PASS 

VN 20 2.17 0.003067  ± 2.5 PASS 

VN 30 4.6 0.006502  ± 2.5 PASS 

VN 40 1.37 0.001936  ± 2.5 PASS 

VN 50 3.43 0.004848  ± 2.5 PASS 

HCH 

VN -30 2.04 0.002852  ± 2.5 PASS 

VN -20 4.08 0.005704  ± 2.5 PASS 

VN -10 0.61 0.000853  ± 2.5 PASS 

VN 0 4.95 0.006920  ± 2.5 PASS 

VN 10 -0.58 -0.000811  ± 2.5 PASS 

VN 20 1.43 0.001999  ± 2.5 PASS 

VN 30 1.26 0.001761  ± 2.5 PASS 

VN 40 3.44 0.004809  ± 2.5 PASS 

VN 50 -1.9 -0.002656  ± 2.5 PASS 

16QAM 

LCH 

VN -30 4.94 0.007060  ± 2.5 PASS 

VN -20 4.65 0.006646  ± 2.5 PASS 

VN -10 4.29 0.006131  ± 2.5 PASS 

VN 0 0.64 0.000915  ± 2.5 PASS 

VN 10 4.42 0.006317  ± 2.5 PASS 

VN 20 1.52 0.002172  ± 2.5 PASS 

VN 30 0.84 0.001201  ± 2.5 PASS 

VN 40 1.11 0.001586  ± 2.5 PASS 

VN 50 1.62 0.002315  ± 2.5 PASS 

MCH 

VN -30 -1.63 -0.002304  ± 2.5 PASS 

VN -20 3.41 0.004820  ± 2.5 PASS 

VN -10 0.09 0.000127  ± 2.5 PASS 

VN 0 2.95 0.004170  ± 2.5 PASS 

VN 10 -0.05 -0.000071  ± 2.5 PASS 

VN 20 1.96 0.002770  ± 2.5 PASS 

VN 30 0.11 0.000155  ± 2.5 PASS 

VN 40 2.89 0.004085  ± 2.5 PASS 

VN 50 1.25 0.001767  ± 2.5 PASS 

HCH 

VN -30 -1.69 -0.002363  ± 2.5 PASS 

VN -20 -1.58 -0.002209  ± 2.5 PASS 

VN -10 3.79 0.005298  ± 2.5 PASS 

VN 0 4.96 0.006934  ± 2.5 PASS 

VN 10 1.62 0.002265  ± 2.5 PASS 

VN 20 3.33 0.004655  ± 2.5 PASS 

VN 30 3.86 0.005396  ± 2.5 PASS 

VN 40 0.01 0.000014  ± 2.5 PASS 
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VN 50 0.74 0.001035  ± 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 4.46 0.006367  ± 2.5 PASS 

VN TN -1.66 -0.002370  ± 2.5 PASS 

VH TN -1.7 -0.002427  ± 2.5 PASS 

MCH 

VL TN 1.1 0.001555  ± 2.5 PASS 

VN TN 2.02 0.002855  ± 2.5 PASS 

VH TN 2.22 0.003138  ± 2.5 PASS 

HCH 

VL TN -0.81 -0.001134  ± 2.5 PASS 

VN TN -1.44 -0.002015  ± 2.5 PASS 

VH TN -1.56 -0.002183  ± 2.5 PASS 

16QAM 

LCH 

VL TN 3.5 0.004996  ± 2.5 PASS 

VN TN -0.6 -0.000857  ± 2.5 PASS 

VH TN 0.79 0.001128  ± 2.5 PASS 

MCH 

VL TN 0.4 0.000565  ± 2.5 PASS 

VN TN 2.54 0.003590  ± 2.5 PASS 

VH TN 2.75 0.003887  ± 2.5 PASS 

HCH 

VL TN 2.19 0.003065  ± 2.5 PASS 

VN TN 1.98 0.002771  ± 2.5 PASS 

VH TN -0.92 -0.001288  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) 

Verdict

QPSK 

LCH 

VN -30 2.66 0.003797  ± 2.5 PASS 

VN -20 4.58 0.006538  ± 2.5 PASS 

VN -10 2.13 0.003041  ± 2.5 PASS 

VN 0 1.53 0.002184  ± 2.5 PASS 

VN 10 -0.7 -0.000999  ± 2.5 PASS 

VN 20 1 0.001428  ± 2.5 PASS 

VN 30 4.37 0.006238  ± 2.5 PASS 

VN 40 2.15 0.003069  ± 2.5 PASS 

VN 50 3.29 0.004697  ± 2.5 PASS 

MCH 

VN -30 3.6 0.005088  ± 2.5 PASS 

VN -20 -0.93 -0.001314  ± 2.5 PASS 

VN -10 0.8 0.001131  ± 2.5 PASS 

VN 0 -1.26 -0.001781  ± 2.5 PASS 

VN 10 3.92 0.005541  ± 2.5 PASS 
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VN 20 -0.6 -0.000848  ± 2.5 PASS 

VN 30 -0.54 -0.000763  ± 2.5 PASS 

VN 40 4.74 0.006700  ± 2.5 PASS 

VN 50 4.56 0.006445  ± 2.5 PASS 

HCH 

VN -30 -0.16 -0.000224  ± 2.5 PASS 

VN -20 0.86 0.001204  ± 2.5 PASS 

VN -10 2.9 0.004059  ± 2.5 PASS 

VN 0 4.15 0.005808  ± 2.5 PASS 

VN 10 -1.34 -0.001875  ± 2.5 PASS 

VN 20 2.54 0.003555  ± 2.5 PASS 

VN 30 2.95 0.004129  ± 2.5 PASS 

VN 40 0.01 0.000014  ± 2.5 PASS 

VN 50 3.88 0.005430  ± 2.5 PASS 

16QAM 

LCH 

VN -30 0.3 0.000428  ± 2.5 PASS 

VN -20 1.15 0.001642  ± 2.5 PASS 

VN -10 4.78 0.006824  ± 2.5 PASS 

VN 0 2.54 0.003626  ± 2.5 PASS 

VN 10 4.86 0.006938  ± 2.5 PASS 

VN 20 0.27 0.000385  ± 2.5 PASS 

VN 30 4.32 0.006167  ± 2.5 PASS 

VN 40 0.67 0.000956  ± 2.5 PASS 

VN 50 2.7 0.003854  ± 2.5 PASS 

MCH 

VN -30 4.26 0.006021  ± 2.5 PASS 

VN -20 1.85 0.002615  ± 2.5 PASS 

VN -10 0.62 0.000876  ± 2.5 PASS 

VN 0 2.17 0.003067  ± 2.5 PASS 

VN 10 3.83 0.005413  ± 2.5 PASS 

VN 20 -1.91 -0.002700  ± 2.5 PASS 

VN 30 1.84 0.002601  ± 2.5 PASS 

VN 40 3.06 0.004325  ± 2.5 PASS 

VN 50 1.54 0.002177  ± 2.5 PASS 

HCH 

VN -30 1.65 0.002309  ± 2.5 PASS 

VN -20 0.73 0.001022  ± 2.5 PASS 

VN -10 1.04 0.001456  ± 2.5 PASS 

VN 0 -1.18 -0.001652  ± 2.5 PASS 

VN 10 4.81 0.006732  ± 2.5 PASS 

VN 20 -1.31 -0.001833  ± 2.5 PASS 

VN 30 2.51 0.003513  ± 2.5 PASS 

VN 40 0.01 0.000014  ± 2.5 PASS 

VN 50 -0.9 -0.001260  ± 2.5 PASS 
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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 -1.95 -0.002780  ± 2.5 PASS 

VN TN -1.85 -0.002637  ± 2.5 PASS 

VH TN 1 0.001426  ± 2.5 PASS 

MCH 

VL TN 1.55 0.002191  ± 2.5 PASS 

VN TN -0.73 -0.001032  ± 2.5 PASS 

VH TN 1.13 0.001597  ± 2.5 PASS 

HCH 

VL TN -0.02 -0.000028  ± 2.5 PASS 

VN TN 4.74 0.006643  ± 2.5 PASS 

VH TN -1.46 -0.002046  ± 2.5 PASS 

16QAM 

LCH 

VL TN 1.88 0.002680  ± 2.5 PASS 

VN TN -0.8 -0.001140  ± 2.5 PASS 

VH TN 0.67 0.000955  ± 2.5 PASS 

MCH 

VL TN -1.81 -0.002558  ± 2.5 PASS 

VN TN 1.32 0.001866  ± 2.5 PASS 

VH TN -0.71 -0.001004  ± 2.5 PASS 

HCH 

VL TN 1.97 0.002761  ± 2.5 PASS 

VN TN -0.7 -0.000981  ± 2.5 PASS 

VH TN 2.26 0.003167  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VN -30 0.45 0.000641  ± 2.5 PASS 

VN -20 -2 -0.002851  ± 2.5 PASS 

VN -10 -0.65 -0.000927  ± 2.5 PASS 

VN 0 -1.68 -0.002395  ± 2.5 PASS 

VN 10 3.63 0.005175  ± 2.5 PASS 

VN 20 -0.82 -0.001169  ± 2.5 PASS 

VN 30 -1.01 -0.001440  ± 2.5 PASS 

VN 40 3.74 0.005331  ± 2.5 PASS 

VN 50 3.51 0.005004  ± 2.5 PASS 

MCH 

VN -30 -1.6 -0.002261  ± 2.5 PASS 

VN -20 -1.5 -0.002120  ± 2.5 PASS 

VN -10 -1.1 -0.001555  ± 2.5 PASS 

VN 0 1.53 0.002163  ± 2.5 PASS 

VN 10 3.62 0.005117  ± 2.5 PASS 

VN 20 -0.05 -0.000071  ± 2.5 PASS 

VN 30 -0.82 -0.001159  ± 2.5 PASS 
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VN 40 3.83 0.005413  ± 2.5 PASS 

VN 50 1.25 0.001767  ± 2.5 PASS 

HCH 

VN -30 0.11 0.000154  ± 2.5 PASS 

VN -20 -1.61 -0.002256  ± 2.5 PASS 

VN -10 0.47 0.000659  ± 2.5 PASS 

VN 0 0.46 0.000645  ± 2.5 PASS 

VN 10 0.67 0.000939  ± 2.5 PASS 

VN 20 -1.74 -0.002439  ± 2.5 PASS 

VN 30 -1.36 -0.001906  ± 2.5 PASS 

VN 40 3.2 0.004485  ± 2.5 PASS 

VN 50 -0.71 -0.000995  ± 2.5 PASS 

16QAM 

LCH 

VN -30 1.98 0.002823  ± 2.5 PASS 

VN -20 3.95 0.005631  ± 2.5 PASS 

VN -10 4.09 0.005830  ± 2.5 PASS 

VN 0 2.24 0.003193  ± 2.5 PASS 

VN 10 3.48 0.004961  ± 2.5 PASS 

VN 20 4.47 0.006372  ± 2.5 PASS 

VN 30 0.84 0.001197  ± 2.5 PASS 

VN 40 3.51 0.005004  ± 2.5 PASS 

VN 50 1.53 0.002181  ± 2.5 PASS 

MCH 

VN -30 -1.43 -0.002021  ± 2.5 PASS 

VN -20 1.05 0.001484  ± 2.5 PASS 

VN -10 -0.04 -0.000057  ± 2.5 PASS 

VN 0 -1.43 -0.002021  ± 2.5 PASS 

VN 10 2.37 0.003350  ± 2.5 PASS 

VN 20 1.63 0.002304  ± 2.5 PASS 

VN 30 2.08 0.002940  ± 2.5 PASS 

VN 40 -1.44 -0.002035  ± 2.5 PASS 

VN 50 0.49 0.000693  ± 2.5 PASS 

HCH 

VN -30 3.39 0.004751  ± 2.5 PASS 

VN -20 -0.3 -0.000420  ± 2.5 PASS 

VN -10 -1.42 -0.001990  ± 2.5 PASS 

VN 0 0.8 0.001121  ± 2.5 PASS 

VN 10 -0.75 -0.001051  ± 2.5 PASS 

VN 20 0.74 0.001037  ± 2.5 PASS 

VN 30 2.09 0.002929  ± 2.5 PASS 

VN 40 3.96 0.005550  ± 2.5 PASS 

VN 50 -1.72 -0.002411  ± 2.5 PASS 

 

Channel Bandwidth: 10 MHz 

Channel Bandwidth: 10 MHz 
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Voltage 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VL TN 4.19 0.005952  ± 2.5 PASS 

VN TN -1.14 -0.001619  ± 2.5 PASS 

VH TN 1.93 0.002741  ± 2.5 PASS 

MCH 

VL TN 3.55 0.005018  ± 2.5 PASS 

VN TN -0.77 -0.001088  ± 2.5 PASS 

VH TN 1.7 0.002403  ± 2.5 PASS 

HCH 

VL TN -0.66 -0.000928  ± 2.5 PASS 

VN TN 4.42 0.006217  ± 2.5 PASS 

VH TN 0.99 0.001392  ± 2.5 PASS 

16QAM 

LCH 

VL TN 1.81 0.002571  ± 2.5 PASS 

VN TN 1.75 0.002486  ± 2.5 PASS 

VH TN 4.42 0.006278  ± 2.5 PASS 

MCH 

VL TN 0.51 0.000721  ± 2.5 PASS 

VN TN -0.16 -0.000226  ± 2.5 PASS 

VH TN 1.26 0.001781  ± 2.5 PASS 

HCH 

VL TN 4.5 0.006329  ± 2.5 PASS 

VN TN -1.1 -0.001547  ± 2.5 PASS 

VH TN 3.83 0.005387  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) 

Verdict

16QAM 

LCH 

VN -30 3.02 0.004290  ± 2.5 PASS 

VN -20 -0.8 -0.001140  ± 2.5 PASS 

VN -10 2.74 0.003906  ± 2.5 PASS 

VN 0 4.89 0.006971  ± 2.5 PASS 

VN 10 2.83 0.004034  ± 2.5 PASS 

VN 20 3.02 0.004305  ± 2.5 PASS 

VN 30 1.69 0.002409  ± 2.5 PASS 

VN 40 2.52 0.003592  ± 2.5 PASS 

VN 50 2.14 0.003051  ± 2.5 PASS 

MCH 

VN -30 2.41 0.003406  ± 2.5 PASS 

VN -20 0.89 0.001258  ± 2.5 PASS 

VN -10 -1.36 -0.001922  ± 2.5 PASS 

VN 0 -0.86 -0.001216  ± 2.5 PASS 

VN 10 4.99 0.007053  ± 2.5 PASS 

VN 20 2.23 0.003152  ± 2.5 PASS 

VN 30 3.73 0.005272  ± 2.5 PASS 

VN 40 -1.73 -0.002445  ± 2.5 PASS 

VN 50 -1.53 -0.002163  ± 2.5 PASS 
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HCH 

VN -30 1.44 0.002018  ± 2.5 PASS 

VN -20 4.15 0.005816  ± 2.5 PASS 

VN -10 0.49 0.000687  ± 2.5 PASS 

VN 0 3.28 0.004597  ± 2.5 PASS 

VN 10 3.92 0.005494  ± 2.5 PASS 

VN 20 2.89 0.004050  ± 2.5 PASS 

VN 30 -0.55 -0.000771  ± 2.5 PASS 

VN 40 3.45 0.004835  ± 2.5 PASS 

VN 50 -1.17 -0.001640  ± 2.5 PASS 

QPSK 

LCH 

VN -30 3.24 0.004619  ± 2.5 PASS 

VN -20 1.68 0.002395  ± 2.5 PASS 

VN -10 4.17 0.005944  ± 2.5 PASS 

VN 0 0.64 0.000912  ± 2.5 PASS 

VN 10 -0.52 -0.000741  ± 2.5 PASS 

VN 20 0.25 0.000356  ± 2.5 PASS 

VN 30 1.5 0.002138  ± 2.5 PASS 

VN 40 1.2 0.001711  ± 2.5 PASS 

VN 50 4.6 0.006557  ± 2.5 PASS 

MCH 

VN -30 0.71 0.001004  ± 2.5 PASS 

VN -20 -0.44 -0.000622  ± 2.5 PASS 

VN -10 3.84 0.005428  ± 2.5 PASS 

VN 0 -0.09 -0.000127  ± 2.5 PASS 

VN 10 0.33 0.000466  ± 2.5 PASS 

VN 20 3.94 0.005569  ± 2.5 PASS 

VN 30 2.23 0.003152  ± 2.5 PASS 

VN 40 0.86 0.001216  ± 2.5 PASS 

VN 50 2.94 0.004155  ± 2.5 PASS 

HCH 

VN -30 1.63 0.002285  ± 2.5 PASS 

VN -20 -0.91 -0.001275  ± 2.5 PASS 

VN -10 1.29 0.001808  ± 2.5 PASS 

VN 0 4.65 0.006517  ± 2.5 PASS 

VN 10 4.41 0.006181  ± 2.5 PASS 

VN 20 -1.7 -0.002383  ± 2.5 PASS 

VN 30 3.48 0.004877  ± 2.5 PASS 

VN 40 -1.64 -0.002299  ± 2.5 PASS 

VN 50 -0.02 -0.000028  ± 2.5 PASS 

 

 

 


