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Study on Improvement of Link Quality using AMeDAS precipitation data

for Multibeam Satellite System

— Evaluation of the Down Link Availability under the Most Suitable Beam Control —

Kiyotaka FUJISAKI (Department of Information and Communication Engineering, Faculty of Information Engineering)

abstruct

By the next-generation satellite communications and broadcast using a high radio frequency, the realization of higher-

speed service is demanded. However, it is not easy to maintain link quality because influence of the rain becomes remarkable.

Therefore techniques to control link parameters of multi-beam satellites adaptively depending on propagation environment are

very important. In order to improve the link quality, we consider the optimization of the beam parameter after the prediction

of the link quality of the next time of each beam from weather data. In this article, we report the result that examined the

link availability of satellite link when the most suitable beam control was carried out for some improvement method based on

weather data.
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Table 1. Simulation specifications.
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fig. 1. Beam configuration.
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fig. 2. Relation between rainfall intensity
and rain attenuation.

020000000000000000000
Table 2. Relations between the number of amplified
beams and the upper limit of the tolerable precipitation.
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0000000000 ROODODOO (mm/h) k00 «O0O
gbboooboboooobbooobooobooobooooo
ooo0oOoOoooOoOooooOoO0og 3)uooooogoo
0021GHzO0OOOOOODODOk=0.0814, a =1.0754 0
gobobobooobobooobuobooobtgoobbo
43km00000000000000000000 WINDS
gobobobobobob 3booboboooobooo
gdbo00o00000000o0o0ouoOog ed 48.09 00
O0000DOo00o0OC000d000 43km/sinf 0000
5.7 km 0000000000 DOOOO0DOOOODOOODN
obooobo0 20000000000000D000O0O0
goboboooboooobuoobobooboboo
gobobooboboobobobobboboboo
goboboobobooboboooboobobooo
googooog
gobobobbooboboobobooboboo
ooool1oooowowiOOoOOo9OO0OO0OO0OO0O000O0
oo0o0o0oOd20000ooooooUooooooOoO
gobogsookm 000000000 OOOOODOOD
0000300000 reepSKOOdoooooooo
gobobobobobobboes3sdBObOOO0bDOOOO
0200000000000000000000 11 mm/h
gbhobobobooooobobobobob 0.5mm O

E—LRO&BEMRD
KET—HEmF }

- FIRFICHE A ATRELRE — L3 1~4
* - GYBZER: 1058

F AR E BB E DRE
- BKE > BUETHERS K E : iR
- K2 SHETHERKE %18
- RFHE T

+ EEF 9 mm/h

- HERSEF 12mm/h

- A EOTHE—LRICKE
- BR@¥IE LR 105/

=
¥ i
Tl - #%@t#}iéhtﬂ#ﬁaﬁ X 1000%]
HARTAh RS

[EKET—RIEDE
BHTHE—LERTE

TRE¥IE

BBHEOHEH

L

o300ooood

fig. 3. Simulation specifications.
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Table 3. The number of AMeDAS observation point in each area.

0oood 1 2 3 4 5 6 7 8 9
opoood 181 | 214 | 198 | 291 | 371 | 317 | 282 | 174 | 26
04000 (20070) 06000 (20070)
Table 4. Link availability. (2007) Table 6. Link availability. (2007)

ooo oo od gooo ood oo oood oo oo ooo od od
1 99.881 | 99.928 | 99.943 | 99.948 | 99.948 1 99.881 | 99.928 | 99.944 | 99.952 | 99.950
2 99.870 | 99.921 | 99.942 | 99.942 | 99.942 2 99.870 | 99.921 | 99.945 | 99.945 | 99.943
3 99.736 | 99.836 | 99.880 | 99.884 | 99.885 3 99.736 | 99.836 | 99.876 | 99.894 | 99.901
4 99.707 | 99.815 | 99.867 | 99.864 | 99.864 4 99.707 | 99.815 | 99.888 | 99.879 | 99.877
5 99.641 | 99.768 | 99.833 | 99.825 | 99.826 5 99.641 | 99.768 | 99.866 | 99.830 | 99.828
6 99.636 | 99.757 | 99.816 | 99.809 | 99.813 6 99.636 | 99.757 | 99.818 | 99.790 | 99.794
7 99.584 | 99.706 | 99.768 | 99.762 | 99.770 7 99.584 | 99.706 | 99.773 | 99.761 | 99.792
8 99.392 | 99.553 | 99.629 | 99.641 | 99.648 8 99.392 | 99.553 | 99.621 | 99.679 | 99.718
9 99.268 | 99.451 | 99.478 | 99.562 | 99.572 9 99.268 | 99.451 | 99.451 | 99.668 | 99.698

oo 99.669 | 99.778 | 99.830 | 99.829 | 99.831 od 99.669 | 99.778 | 99.839 | 99.835 | 99.843
The number of amplified beams: 4 The number of amplified beams: 2
O 5000 (2007 0) O 7000 (20070)
Table 5. Link availability. (2007) Table 7. Link availability. (2007)

ooo oo oo oood oo [RRN ooo [RRN [RRN ooog oo oo
1 99.881 | 99.928 | 99.946 | 99.957 | 99.955 1 99.881 | 99.928 | 99.902 | 99.930 | 99.928
2 99.870 | 99.921 | 99.949 | 99.947 | 99.947 2 99.870 | 99.921 | 99.930 | 99.904 | 99.905
3 99.736 | 99.836 | 99.899 | 99.907 | 99.908 3 99.736 | 99.836 | 99.844 | 99.873 | 99.878
4 99.707 | 99.815 | 99.887 | 99.881 | 99.882 4 99.707 | 99.815 | 99.798 | 99.805 | 99.800
5 99.641 | 99.768 | 99.865 | 99.849 | 99.849 5 99.641 | 99.768 | 99.815 | 99.743 | 99.741
6 99.636 | 99.757 | 99.840 | 99.821 | 99.828 6 99.636 | 99.757 | 99.719 | 99.719 | 99.730
7 99.584 | 99.706 | 99.793 | 99.786 | 99.800 7 99.584 | 99.706 | 99.699 | 99.657 | 99.654
8 99.392 | 99.553 | 99.645 | 99.678 | 99.702 8 99.392 | 99.553 | 99.547 | 99.637 | 99.700
9 99.268 | 99.451 | 99.500 | 99.632 | 99.650 9 99.268 | 99.451 | 99.438 | 99.680 | 99.729

oo 99.669 | 99.778 | 99.850 | 99.848 | 99.854 od 99.669 | 99.778 | 99.776 | 99.772 | 99.778

The number of amplified beams: 3
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The number of amplified beams: 1
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O 8000 (20050)
Table 8. Link availability. (2005)

ooo od od ooo oo oag
1 99.850 | 99.911 | 99.934 | 99.939 | 99.939
2 99.842 | 99.907 | 99.935 | 99.934 | 99.934
3 99.753 | 99.845 | 99.881 | 99.887 | 99.886
4 99.717 | 99.813 | 99.858 | 99.854 | 99.856
5 99.661 | 99.772 | 99.830 | 99.816 | 99.822
6 99.670 | 99.772 | 99.824 | 99.817 | 99.822
7 99.599 | 99.711 | 99.772 | 99.769 | 99.774
8 99.404 | 99.563 | 99.641 | 99.656 | 99.660
9 99.469 | 99.607 | 99.637 | 99.687 | 99.695
oo 99.681 | 99.783 | 99.832 | 99.830 | 99.833
The number of amplified beams: 4
09000 (20050)
Table 9. Link availability. (2005)
ood oo oo ooo oo oo
1 99.850 | 99.911 | 99.945 | 99.953 | 99.953
2 99.842 | 99.907 | 99.949 | 99.950 | 99.949
3 99.753 | 99.845 | 99.892 | 99.905 | 99.905
4 99.717 | 99.813 | 99.880 | 99.870 | 99.871
5 99.661 | 99.772 | 99.861 | 99.837 | 99.843
6 99.670 | 99.772 | 99.846 | 99.831 | 99.842
7 99.599 | 99.711 | 99.796 | 99.786 | 99.802
8 99.404 | 99.563 | 99.674 | 99.716 | 99.725
9 99.469 | 99.607 | 99.652 | 99.737 | 99.749
oo 99.681 | 99.783 | 99.854 | 99.850 | 99.856

The number of amplified beams: 3
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Table 10. Link availability. (2005)

ooo oag od ogoo od oo
1 99.850 | 99.911 | 99.947 | 99.957 | 99.957
2 99.842 | 99.907 | 99.953 | 99.954 | 99.951
3 99.753 | 99.845 | 99.868 | 99.879 | 99.881
4 99.717 | 99.813 | 99.881 | 99.870 | 99.871
5 99.661 | 99.772 | 99.861 | 99.823 | 99.833
6 99.670 | 99.772 | 99.817 | 99.792 | 99.814
7 99.599 | 99.711 | 99.801 | 99.790 | 99.809
8 99.404 | 99.563 | 99.654 | 99.734 | 99.757
9 99.469 | 99.607 | 99.607 | 99.759 | 99.783
oo 99.681 | 99.783 | 99.846 | 99.842 | 99.852
The number of amplified beams: 2
011000 (20050)
Table 11. Link availability. (2005)
ooo oo oo ood oo oo
1 99.850 | 99.911 | 99.868 | 99.920 | 99.920
2 99.842 | 99.907 | 99.935 | 99.893 | 99.891
3 99.753 | 99.845 | 99.845 | 99.867 | 99.863
4 99.717 | 99.813 | 99.789 | 99.798 | 99.796
5 99.661 | 99.772 | 99.821 | 99.759 | 99.771
6 99.670 | 99.772 | 99.741 | 99.733 | 99.742
7 99.599 | 99.711 | 99.743 | 99.683 | 99.683
8 99.404 | 99.563 | 99.551 | 99.691 | 99.749
9 99.469 | 99.607 | 99.592 | 99.776 | 99.806
oo 99.681 | 99.783 | 99.786 | 99.782 | 99.790

The number of amplified beams: 1
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0 1200000000000000000000 (20070)
Table 12. The ratio that electricity for amplification was assigned to each beam. (2007)

oopoooo 000 No. 1 2 3 4 5 6 7 8 9

ooo 30.54 | 38.17 | 39.31 | 48.71 | 50.97 | 54.62 | 47.38 | 48.49 | 41.81

4 oo 38.39 | 37.83 | 42.02 | 46.55 | 42.94 | 49.08 | 44.17 | 50.02 | 49.00
oo 37.10 | 36.42 | 40.95 | 46.20 | 43.70 | 50.13 | 45.64 | 51.14 | 48.72

ooo 22.84 | 30.41 | 32.14 | 39.29 | 42.49 | 30.78 | 37.92 | 33.34 | 30.80

3 oo 31.53 | 30.14 | 36.14 | 35.00 | 32.48 | 24.46 | 35.11 | 35.29 | 39.84
oo 29.82 | 28.45 | 34.71 | 34.85 | 33.07 | 25.71 | 36.66 | 37.10 | 39.62

ooo 16.38 | 22.85 | 19.65 | 31.06 | 29.99 | 18.54 | 18.76 | 25.62 | 17.15

2 oo 23.32 | 21.76 | 24.17 | 26.30 | 19.39 | 13.73 | 15.63 | 28.23 | 27.46
oo 21.39 | 20.03 | 23.42 | 25.70 | 20.03 | 14.47 | 17.22 | 30.25 | 27.49

ooo 3.96 | 14.36 | 11.25 | 13.26 | 17.29 7.92 7.82 | 11.21 | 12.92

1 oo 13.04 6.56 | 16.03 | 11.29 7.39 6.06 4.82 | 12.08 | 22.73
oo 11.97 5.87 | 15.48 | 10.70 7.34 6.45 5.18 | 13.93 | 23.08
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