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ABSTRACT

In this paper, we consider hierarchical modulation
(HM), which has been widely exploited in digital
broadcasting systems. In HM, each independent data
stream is mapped to the modulation symbol with
different transmission power and normalization factors
of conventional M-QAM cannot be used. In this
paper, we derive the method and formula for exact
normalization factor of three-level hierarchical
64QAM.
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Fig. 1. The constellation of thee-level hierarchical
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Table 1. The normalization factor according to «vand (3 and the distance between symbols
Distances between Symbols Distances between normalized symbols
“ g K d, d, d, Kd, Kd, Kd,
1 1 1/V/42 4 2 1 0.6172 0.3086 0.1543
1 2 1/V/70 5 3 1 0.5976 0.3586 0.1195
1 3 1//106 6 4 1 0.5828 0.3885 0.0971
2 1 1//60 5 2 1 0.6455 0.2582 1.1291
2 2 1/v/92 6 3 1 0.6255 0.3128 1.1043
2 3 1//132 7 4 1 0.6093 0.3482 0.0870
3 1 1/ \/872 6 2 1 0.6626 2.2209 0.1104
3 2 1/ \/ﬁ 7 3 1 0.6444 0.2762 0.0921
3 3 1/ \/@ 8 4 1 0.6285 0.3143 0.0786
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Fig. 3. The BER performance of three-level hlerarchlcal
64QAM over AWGN channel
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