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During upcoming decades, significant robotic exploration of Venus is expected. The direct link can easily be left figure displays X-band FERs from measurements and R
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charged particles during superior solar conjunctions (SSCs) at small Sun-Earth-Probe (SEP) angles, indices (m’s) versus SEP (red points) and model (solid red curve). cen | "L | L e | e | N
corrupting the signals. Previous work focused on characterizing communications over conventional SSC DSN downlink FERs start to degrade at SEP ~ 2.3 deg for X-band. 13 -|om |owe looma | e | oss | s | om | o2 | KedidS
geometries. We made use of channel models providing predictions of FER statistics versus SEP angle. Such We performed simulations at selected SEP angles to compare |
models imply that data return should be reliable at SEP angles > 2.4 deg at X-band (8.4 GHz), and > 1 deg against the trends seen in top-left figure where the results of these ‘m;m‘ ' '{ ST R S .
at Ka-band (32 GHz) for solar conjunction geometries already examined. The Earth-Venus solar conjunction simulations are shown in green circles, whose trend with SEP is PataFate 8000 bos PR el b Tubo encoder Hodditer Fading+AWGN channel
geometry allows for higher data return for probes at Venus because the signal line-of-sight is shorter, as expected and consistent with measured FER's. At the low '
reducing the total electron column and concomitant propagation effects. For Venus missions ~5 years, we SNRs, the short frames perform better than the long frames for the oo s |
will encounter ~3 SSCs where minimum SEP angles < 2 deg. same E,/N, SNR, and become similar at higher SNRs. For the | s = g _rotl
Turbo 1/6 code, small frame size/high data rate shows the best e
_ o _ performance at low SNR. | |
Significance/Benefits to JPL and NASA + + T )
FER Error Rate BER Display Turbo Decoder, 10 iterations  Soft output BPSK demodulator
The results of the simulations can be used by flight projects to assess appropriate telemetry configurations
for different regimes of SNR and SEP angle.. Small frame size/high data rate shows the best performance at
low SNR’s. Large frame size/high data rate tended to show worst performance at higher SNR'’s. This work
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