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1. Introduction

In [1], the signal point constellation for 16 QAM is shown. This constellation has also been adopted for the draft CR for 25.223 [2]. This paper briefly discusses this constellation with respect to the notation of scrambling and physical channel symbol mapping in TDD and proposes a slight modification to make the constellation consistent with the one that is used for QPSK.

2. Discussion

In [3], the mapping of symbols to QPSK signal points and the scrambling operation is defined. Unlike FDD, TDD uses a direct mapping of the symbols to the real and imaginary axis and a complex scrambling code, where the elements are of the set {1,-1,j,-j}. For the transmit signal, this results in the same signal point constellation as FDD that uses a symbol mapping to the main diagonales  and a scrambling code with the elements {1+j, 1-j, -1+j, -1-j}.

It is felt that for HSDPA the following two requirements should be fulfilled to make the specifications most harmonised within the TDD mode and across the modes:

· The TDD transmit signal should be the same as the FDD transmit signal for both HSDPA modulation schemes (same situation as Rel99)

· The scrambling code notation in TDD should not be changed for HSDPA (same notation as Rel99)

Therefore, a similar approach as in Rel99 has to be taken, i.e. the signal point constellation for the 16QAM symbols has to be rotated by 45° with respect to the FDD constellation. Also, as discussed in [4], the average symbol energy should be the same for both constellations. These requirements result in the following mapping of bits two symbols:
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Note: Mappings need to be recalculated and verified!

3. Conclusion

We propose that TDD in principle uses the same 16QAM constellation as FDD but a rotation of 45° is applied and the scaling is such that the average symbol power is the same as for the TDD QPSK constellation. This will result in the most harmonised approach within the TDD mode itself and across the two modes with respect to former releases.
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