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Appendix F: Frequency Stability 

Test Result 

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 4.16 0.001662  ± 2.5 PASS 

VN TN -0.1 -0.000040  ± 2.5 PASS 

VH TN 2.44 0.000975  ± 2.5 PASS 

MCH 

VL TN -0.21 -0.000083  ± 2.5 PASS 

VN TN -1.58 -0.000623  ± 2.5 PASS 

VH TN 2.95 0.001164  ± 2.5 PASS 

HCH 

VL TN -0.92 -0.000358  ± 2.5 PASS 

VN TN 0.82 0.000319  ± 2.5 PASS 

VH TN 2.86 0.001114  ± 2.5 PASS 

16QAM 

LCH 

VL TN 1.25 0.000500  ± 2.5 PASS 

VN TN -0.48 -0.000192  ± 2.5 PASS 

VH TN 3.94 0.001574  ± 2.5 PASS 

MCH 

VL TN 0.08 0.000032  ± 2.5 PASS 

VN TN 4.23 0.001669  ± 2.5 PASS 

VH TN 3.56 0.001404  ± 2.5 PASS 

HCH 

VL TN 0.75 0.000292  ± 2.5 PASS 

VN TN 1.04 0.000405  ± 2.5 PASS 

VH TN 4.51 0.001757  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) 

Verdict

QPSK 

LCH 

VN -30 2.31 0.000923  ± 2.5 PASS 

VN -20 4.09 0.001634  ± 2.5 PASS 

VN -10 1.83 0.000731  ± 2.5 PASS 

VN 0 4.36 0.001742  ± 2.5 PASS 

VN 10 -1.9 -0.000759  ± 2.5 PASS 

VN 20 3.08 0.001231  ± 2.5 PASS 

VN 30 2.99 0.001195  ± 2.5 PASS 

VN 40 -1.75 -0.000699  ± 2.5 PASS 

VN 50 2.77 0.001107  ± 2.5 PASS 

MCH 
VN -30 2.2 0.000868  ± 2.5 PASS 

VN -20 3.89 0.001535  ± 2.5 PASS 
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VN -10 2.09 0.000824  ± 2.5 PASS 

VN 0 1.31 0.000517  ± 2.5 PASS 

VN 10 1.24 0.000489  ± 2.5 PASS 

VN 20 1.02 0.000402  ± 2.5 PASS 

VN 30 -0.43 -0.000170  ± 2.5 PASS 

VN 40 1.52 0.000600  ± 2.5 PASS 

VN 50 -0.92 -0.000363  ± 2.5 PASS 

HCH 

VN -30 4.89 0.001905  ± 2.5 PASS 

VN -20 2.97 0.001157  ± 2.5 PASS 

VN -10 1.02 0.000397  ± 2.5 PASS 

VN 0 -0.68 -0.000265  ± 2.5 PASS 

VN 10 -0.56 -0.000218  ± 2.5 PASS 

VN 20 4.27 0.001663  ± 2.5 PASS 

VN 30 2.11 0.000822  ± 2.5 PASS 

VN 40 3.54 0.001379  ± 2.5 PASS 

VN 50 0.8 0.000312  ± 2.5 PASS 

16QAM 

LCH 

VN -30 -1.73 -0.000691  ± 2.5 PASS 

VN -20 2.02 0.000807  ± 2.5 PASS 

VN -10 3.53 0.001411  ± 2.5 PASS 

VN 0 1.18 0.000472  ± 2.5 PASS 

VN 10 3.94 0.001574  ± 2.5 PASS 

VN 20 3.37 0.001347  ± 2.5 PASS 

VN 30 4.21 0.001682  ± 2.5 PASS 

VN 40 0.75 0.000300  ± 2.5 PASS 

VN 50 4.78 0.001910  ± 2.5 PASS 

MCH 

VN -30 -1.52 -0.000600  ± 2.5 PASS 

VN -20 -0.25 -0.000099  ± 2.5 PASS 

VN -10 -0.97 -0.000383  ± 2.5 PASS 

VN 0 3.58 0.001412  ± 2.5 PASS 

VN 10 -0.84 -0.000331  ± 2.5 PASS 

VN 20 2.87 0.001132  ± 2.5 PASS 

VN 30 3.02 0.001191  ± 2.5 PASS 

VN 40 -1.05 -0.000414  ± 2.5 PASS 

VN 50 -0.65 -0.000256  ± 2.5 PASS 

HCH 

VN -30 -0.5 -0.000195  ± 2.5 PASS 

VN -20 2.02 0.000787  ± 2.5 PASS 

VN -10 1.11 0.000432  ± 2.5 PASS 

VN 0 1.38 0.000537  ± 2.5 PASS 

VN 10 -1.29 -0.000502  ± 2.5 PASS 

VN 20 1.79 0.000697  ± 2.5 PASS 

VN 30 -0.66 -0.000257  ± 2.5 PASS 
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VN 40 3.12 0.001215  ± 2.5 PASS 

VN 50 -1.8 -0.000701  ± 2.5 PASS 

 

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 4.2 0.001677  ± 2.5 PASS 

VN TN 0.37 0.000148  ± 2.5 PASS 

VH TN 0.41 0.000164  ± 2.5 PASS 

MCH 

VL TN 0.43 0.000170  ± 2.5 PASS 

VN TN 0.41 0.000162  ± 2.5 PASS 

VH TN 2.13 0.000840  ± 2.5 PASS 

HCH 

VL TN 4.96 0.001934  ± 2.5 PASS 

VN TN 2.99 0.001166  ± 2.5 PASS 

VH TN 2.26 0.000881  ± 2.5 PASS 

16QAM 

LCH 

VL TN 4.36 0.001741  ± 2.5 PASS 

VN TN 4.53 0.001808  ± 2.5 PASS 

VH TN 3.63 0.001449  ± 2.5 PASS 

MCH 

VL TN 3.98 0.001570  ± 2.5 PASS 

VN TN -1.11 -0.000438  ± 2.5 PASS 

VH TN 1.5 0.000592  ± 2.5 PASS 

HCH 

VL TN 4.25 0.001657  ± 2.5 PASS 

VN TN 0.04 0.000016  ± 2.5 PASS 

VH TN -0.66 -0.000257  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VN -30 2.53 0.001010  ± 2.5 PASS 

VN -20 2.52 0.001006  ± 2.5 PASS 

VN -10 0.64 0.000255  ± 2.5 PASS 

VN 0 4.86 0.001940  ± 2.5 PASS 

VN 10 2.32 0.000926  ± 2.5 PASS 

VN 20 1.07 0.000427  ± 2.5 PASS 

VN 30 0.19 0.000076  ± 2.5 PASS 

VN 40 4.41 0.001760  ± 2.5 PASS 

VN 50 1.17 0.000467  ± 2.5 PASS 

MCH 

VN -30 0.04 0.000016  ± 2.5 PASS 

VN -20 0.64 0.000252  ± 2.5 PASS 

VN -10 -1.02 -0.000402  ± 2.5 PASS 
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VN 0 -1.21 -0.000477  ± 2.5 PASS 

VN 10 0.34 0.000134  ± 2.5 PASS 

VN 20 4.9 0.001933  ± 2.5 PASS 

VN 30 1.24 0.000489  ± 2.5 PASS 

VN 40 0.38 0.000150  ± 2.5 PASS 

VN 50 4.96 0.001957  ± 2.5 PASS 

HCH 

VN -30 -0.84 -0.000327  ± 2.5 PASS 

VN -20 2.55 0.000994  ± 2.5 PASS 

VN -10 -1.82 -0.000710  ± 2.5 PASS 

VN 0 3.62 0.001411  ± 2.5 PASS 

VN 10 0.44 0.000172  ± 2.5 PASS 

VN 20 1.02 0.000398  ± 2.5 PASS 

VN 30 4.38 0.001708  ± 2.5 PASS 

VN 40 3.3 0.001287  ± 2.5 PASS 

VN 50 4.08 0.001591  ± 2.5 PASS 

16QAM 

LCH 

VN -30 0.63 0.000251  ± 2.5 PASS 

VN -20 4.28 0.001709  ± 2.5 PASS 

VN -10 0.07 0.000028  ± 2.5 PASS 

VN 0 2.07 0.000826  ± 2.5 PASS 

VN 10 1.24 0.000495  ± 2.5 PASS 

VN 20 -1.3 -0.000519  ± 2.5 PASS 

VN 30 2.77 0.001106  ± 2.5 PASS 

VN 40 -0.24 -0.000096  ± 2.5 PASS 

VN 50 1.85 0.000739  ± 2.5 PASS 

MCH 

VN -30 -0.91 -0.000359  ± 2.5 PASS 

VN -20 2.19 0.000864  ± 2.5 PASS 

VN -10 4.55 0.001795  ± 2.5 PASS 

VN 0 3.28 0.001294  ± 2.5 PASS 

VN 10 1.83 0.000722  ± 2.5 PASS 

VN 20 2.68 0.001057  ± 2.5 PASS 

VN 30 4.28 0.001688  ± 2.5 PASS 

VN 40 4.2 0.001657  ± 2.5 PASS 

VN 50 2.18 0.000860  ± 2.5 PASS 

HCH 

VN -30 0.02 0.000008  ± 2.5 PASS 

VN -20 -0.76 -0.000296  ± 2.5 PASS 

VN -10 0.92 0.000359  ± 2.5 PASS 

VN 0 3.19 0.001244  ± 2.5 PASS 

VN 10 1.9 0.000741  ± 2.5 PASS 

VN 20 3.74 0.001458  ± 2.5 PASS 

VN 30 2 0.000780  ± 2.5 PASS 

VN 40 0.8 0.000312  ± 2.5 PASS 
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VN 50 -0.57 -0.000222  ± 2.5 PASS 

 

Channel Bandwidth: 15 MHz 

 

Channel Bandwidth: 15 MHz 

Voltage 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VL TN -1.83 -0.000730  ± 2.5 PASS 

VN TN 0.47 0.000187  ± 2.5 PASS 

VH TN -0.37 -0.000148  ± 2.5 PASS 

MCH 

VL TN -0.69 -0.000272  ± 2.5 PASS 

VN TN 1.85 0.000730  ± 2.5 PASS 

VH TN 2.23 0.000880  ± 2.5 PASS 

HCH 

VL TN 0.62 0.000242  ± 2.5 PASS 

VN TN 3.07 0.001198  ± 2.5 PASS 

VH TN 1.3 0.000507  ± 2.5 PASS 

16QAM 

LCH 

VL TN 2.76 0.001101  ± 2.5 PASS 

VN TN -0.54 -0.000215  ± 2.5 PASS 

VH TN 4.44 0.001771  ± 2.5 PASS 

MCH 

VL TN 0 0.000000  ± 2.5 PASS 

VN TN 1.39 0.000548  ± 2.5 PASS 

VH TN 2.97 0.001172  ± 2.5 PASS 

HCH 

VL TN -0.5 -0.000195  ± 2.5 PASS 

VN TN 3.79 0.001479  ± 2.5 PASS 

VH TN 1.92 0.000749  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) 

Verdict

QPSK 

LCH 

VN -30 3.91 0.001559  ± 2.5 PASS 

VN -20 0.88 0.000351  ± 2.5 PASS 

VN -10 -0.27 -0.000108  ± 2.5 PASS 

VN 0 -0.86 -0.000343  ± 2.5 PASS 

VN 10 -1.87 -0.000746  ± 2.5 PASS 

VN 20 2.83 0.001129  ± 2.5 PASS 

VN 30 4.96 0.001978  ± 2.5 PASS 

VN 40 1.48 0.000590  ± 2.5 PASS 

VN 50 -0.47 -0.000187  ± 2.5 PASS 

MCH 

VN -30 3.17 0.001250  ± 2.5 PASS 

VN -20 0.26 0.000103  ± 2.5 PASS 

VN -10 1.23 0.000485  ± 2.5 PASS 

VN 0 0.15 0.000059  ± 2.5 PASS 
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VN 10 -1.14 -0.000450  ± 2.5 PASS 

VN 20 5 0.001972  ± 2.5 PASS 

VN 30 1.19 0.000469  ± 2.5 PASS 

VN 40 0.54 0.000213  ± 2.5 PASS 

VN 50 -1.02 -0.000402  ± 2.5 PASS 

HCH 

VN -30 3.32 0.001296  ± 2.5 PASS 

VN -20 1.56 0.000609  ± 2.5 PASS 

VN -10 3.09 0.001206  ± 2.5 PASS 

VN 0 1.39 0.000542  ± 2.5 PASS 

VN 10 2.95 0.001151  ± 2.5 PASS 

VN 20 4.7 0.001834  ± 2.5 PASS 

VN 30 1.41 0.000550  ± 2.5 PASS 

VN 40 0.38 0.000148  ± 2.5 PASS 

VN 50 -1.8 -0.000702  ± 2.5 PASS 

16QAM 

LCH 

VN -30 -1.06 -0.000423  ± 2.5 PASS 

VN -20 -1.39 -0.000554  ± 2.5 PASS 

VN -10 3.34 0.001332  ± 2.5 PASS 

VN 0 2.5 0.000997  ± 2.5 PASS 

VN 10 2.51 0.001001  ± 2.5 PASS 

VN 20 3.42 0.001364  ± 2.5 PASS 

VN 30 3.4 0.001356  ± 2.5 PASS 

VN 40 1 0.000399  ± 2.5 PASS 

VN 50 3.41 0.001360  ± 2.5 PASS 

MCH 

VN -30 -1.59 -0.000627  ± 2.5 PASS 

VN -20 1.69 0.000667  ± 2.5 PASS 

VN -10 4.6 0.001815  ± 2.5 PASS 

VN 0 0.63 0.000249  ± 2.5 PASS 

VN 10 4.03 0.001590  ± 2.5 PASS 

VN 20 1.35 0.000533  ± 2.5 PASS 

VN 30 4.74 0.001870  ± 2.5 PASS 

VN 40 -1.2 -0.000473  ± 2.5 PASS 

VN 50 3.52 0.001389  ± 2.5 PASS 

HCH 

VN -30 -0.41 -0.000160  ± 2.5 PASS 

VN -20 0.46 0.000180  ± 2.5 PASS 

VN -10 -0.89 -0.000347  ± 2.5 PASS 

VN 0 1.33 0.000519  ± 2.5 PASS 

VN 10 4.74 0.001850  ± 2.5 PASS 

VN 20 0.69 0.000269  ± 2.5 PASS 

VN 30 4.04 0.001577  ± 2.5 PASS 

VN 40 -0.33 -0.000129  ± 2.5 PASS 

VN 50 -1.41 -0.000550  ± 2.5 PASS 
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Channel Bandwidth: 20 MHz	
Channel Bandwidth: 20 MHz 

Voltage 

Modulation Channel
Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VL TN -1.65 -0.000657  ± 2.5 PASS 

VN TN 2 0.000797  ± 2.5 PASS 

VH TN 0.86 0.000343  ± 2.5 PASS 

MCH 

VL TN -0.3 -0.000118  ± 2.5 PASS 

VN TN -1.82 -0.000718  ± 2.5 PASS 

VH TN -0.99 -0.000391  ± 2.5 PASS 

HCH 

VL TN 1.49 0.000582  ± 2.5 PASS 

VN TN 2.51 0.000980  ± 2.5 PASS 

VH TN 2.83 0.001105  ± 2.5 PASS 

16QAM 

LCH 

VL TN 0.13 0.000052  ± 2.5 PASS 

VN TN 3.79 0.001510  ± 2.5 PASS 

VH TN -1.85 -0.000737  ± 2.5 PASS 

MCH 

VL TN 1.3 0.000513  ± 2.5 PASS 

VN TN 2.2 0.000868  ± 2.5 PASS 

VH TN 4.35 0.001716  ± 2.5 PASS 

HCH 

VL TN 1.4 0.000547  ± 2.5 PASS 

VN TN 0.01 0.000004  ± 2.5 PASS 

VH TN -1.4 -0.000547  ± 2.5 PASS 

Temperature 

Modulation Channel Voltage 
[Vdc] 

Temperature 
(℃) 

Deviation 
(Hz) 

Deviation 
(ppm) 

Limit 
(ppm) Verdict

QPSK 

LCH 

VN -30 -1.95 -0.000777  ± 2.5 PASS 

VN -20 1.37 0.000546  ± 2.5 PASS 

VN -10 0.92 0.000367  ± 2.5 PASS 

VN 0 4.86 0.001936  ± 2.5 PASS 

VN 10 -1.85 -0.000737  ± 2.5 PASS 

VN 20 0.83 0.000331  ± 2.5 PASS 

VN 30 3.65 0.001454  ± 2.5 PASS 

VN 40 2.91 0.001159  ± 2.5 PASS 

VN 50 3.86 0.001538  ± 2.5 PASS 

MCH 

VN -30 4.93 0.001945  ± 2.5 PASS 

VN -20 2.38 0.000939  ± 2.5 PASS 

VN -10 0.39 0.000154  ± 2.5 PASS 

VN 0 -0.11 -0.000043  ± 2.5 PASS 

VN 10 1.77 0.000698  ± 2.5 PASS 

VN 20 0.28 0.000110  ± 2.5 PASS 

VN 30 3.41 0.001345  ± 2.5 PASS 
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VN 40 2.96 0.001168  ± 2.5 PASS 

VN 50 2.8 0.001105  ± 2.5 PASS 

HCH 

VN -30 4.77 0.001863  ± 2.5 PASS 

VN -20 2.57 0.001004  ± 2.5 PASS 

VN -10 4.03 0.001574  ± 2.5 PASS 

VN 0 4.85 0.001895  ± 2.5 PASS 

VN 10 1.53 0.000598  ± 2.5 PASS 

VN 20 -1.5 -0.000586  ± 2.5 PASS 

VN 30 3.88 0.001516  ± 2.5 PASS 

VN 40 0.77 0.000301  ± 2.5 PASS 

VN 50 0.25 0.000098  ± 2.5 PASS 

16QAM 

LCH 

VN -30 4.1 0.001633  ± 2.5 PASS 

VN -20 -0.74 -0.000295  ± 2.5 PASS 

VN -10 2.48 0.000988  ± 2.5 PASS 

VN 0 -1.61 -0.000641  ± 2.5 PASS 

VN 10 3 0.001195  ± 2.5 PASS 

VN 20 0.35 0.000139  ± 2.5 PASS 

VN 30 -1.37 -0.000546  ± 2.5 PASS 

VN 40 -2 -0.000797  ± 2.5 PASS 

VN 50 2.2 0.000876  ± 2.5 PASS 

MCH 

VN -30 2.96 0.001168  ± 2.5 PASS 

VN -20 3.73 0.001471  ± 2.5 PASS 

VN -10 1.55 0.000611  ± 2.5 PASS 

VN 0 2.75 0.001085  ± 2.5 PASS 

VN 10 -0.97 -0.000383  ± 2.5 PASS 

VN 20 3.29 0.001298  ± 2.5 PASS 

VN 30 1.21 0.000477  ± 2.5 PASS 

VN 40 0.81 0.000320  ± 2.5 PASS 

VN 50 4.73 0.001866  ± 2.5 PASS 

HCH 

VN -30 0.35 0.000137  ± 2.5 PASS 

VN -20 -1.8 -0.000703  ± 2.5 PASS 

VN -10 4.83 0.001887  ± 2.5 PASS 

VN 0 3.35 0.001309  ± 2.5 PASS 

VN 10 4.03 0.001574  ± 2.5 PASS 

VN 20 0.04 0.000016  ± 2.5 PASS 

VN 30 0.82 0.000320  ± 2.5 PASS 

VN 40 4.62 0.001805  ± 2.5 PASS 

VN 50 1.87 0.000730  ± 2.5 PASS 

 


