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1 Introduction

As an alternative to conventional OFDM, OFDM with pulse shaping (OFDM/OQAM) is described in section 7.1.1.1.2 of the technical report TR25.814 [1]. The purpose of this text proposal is to add description of another candidate for the enhanced modulation scheme for OFDMA.
Originally, OFDM does not expect frequency diversity effect, but in reality, it obtains the frequency diversity effect by use of FEC. This means that, even in distributed mode, the higher the channel coding rate is, the lower the frequency diversity effect becomes. To compensate this weak point, the rotational code-multiplexed OFDM (R-OFDM) was proposed in [2]. The R-OFDM is compatible with conventional OFDM by selecting the appropriate rotation angle of modulation signal. Therefore, there is no impact to the conventional OFDM receiver.

The R-OFDM with conventional receiver such as minimum mean square error combiner (MMSEC) or maximum likelihood demodulator (MLD) provides the better link level performance than the conventional OFDM especially for the higher channel coding rate [3]. The R-OFDM with advanced receiver such as iterative detection scheme provides further improvements over the normal OFDM [4]-[7]. 
This Text Proposal is to add a new paragraph in 7.1.1.1.2 and a relevant new sub-section 7.1.1.1.2.3 to describe the rotational code-multiplexer which shall be one of the enhanced modulation schemes for OFDM.
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2 Text Proposal (Section 7.1.1.1.2 in TR 25.814) 
----------------------------------------- Start of Text Proposal -----------------------------------------------------

7.1.1.1.2
Enhanced modulation scheme 

As an alternative to conventional OFDM, OFDM with pulse shaping (OFDM/OQAM) should be studied. 
Rotational code-multiplexed OFDM (R-OFDM) is another candidate for the enhanced modulation scheme which is compatible with conventional OFDM by selecting the appropriate rotation angle of modulation signal. 

7.1.1.1.2.3
R-OFDM Transmission Scheme
Figure 7.1.1.1.2.3-1 depicts the block diagram of R-OFDM with ML-DEM (Maximum Likelihood Demodulator) where QPSK modulation and 2 dimensional code-multiplexing is assumed. In this figure, RCM indicates the rotational code-multiplexer. The marks of “A” and “B” mean modulation symbols, and so “X” and “Y” do sub-carrier symbols.
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Figure 7.1.1.1.2.3-1: R-OFDM with ML-DEM.

RCM converts modulation symbols, A and B, into sub-carrier symbols X and Y, as follows.
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(7.1.1.1.2.3-1)
where θ1 is a rotation angle. If θ1 = 0, then the signal becomes the same as that of the normal OFDM without code-multiplexing. On the other hand, when θ1 = π/4, the transmission performance is equivalent to that of Walsh code-multiplexed OFDM. QPSK symbol consists of I-phase component bit and Q-phase component bit. In this explanation, I-phase bits are paid attention without loss of generality. Let the I-phase bit of modulation symbol A be “a”, and that of symbol B be “b”. Then, the signal constellation constructed by I-phase channels on F1 and F2 is as shown in Figure 7.1.1.1.2.3-2.
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Figure 7.1.1.1.2.3-2: Signal Constellation at Transmitter Side.
By adjusting the rotation angle, optimum correlation is obtained between modulation symbols A and B, which produces the best frequency diversity gain. The R-OFDM with conventional receiver such as minimum mean square error combiner (MMSEC) or maximum likelihood demodulator (ML-DEM) improves the link level performance of the conventional OFDM especially for the higher channel coding rate. The R-OFDM with advanced receiver such as iterative detection scheme provides further improvements to the normal OFDM. Note that the rotational matrix can be expanded to higher dimensions as follows.
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(7.1.1.1.2.3-2)

------------------------------------------ End of Text Proposal -----------------------------------------------------
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