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1. Summary
In the Athens meeting, it was agreed that an “equal-size” rule will be used for physical channel segmentation [2]. This agreement has been incorporated in [1]. However, the “equal-size” rule of [2] did not consider multiple antenna scenarios. To remedy this deficiency, it is proposed that an equal-size rule with even number of modulation symbols per CB be adopted.

2. Discussion
A fundamental goal of the physical channel segmentation of [2] is to prevent mixing bits from 2 or more code blocks (CBs) within a modulation symbol. With this design, when the receiver equalizer/demodulator computes the bit‑level log‑likelihood ratios (LLRs) for a symbol, all LLRs for the symbol can be dispatched directly to the decoder. There is no need to support splitting the LLRs among different codewords for decoding.

Unfortunately, the design of [2] and the ensuing simplified receiver processing it admits only holds for SIMO or 2×2 MIMO. When the number of layers is greater than the number of MIMO codewords [3], a transport block (TB) is mapped to more than one layer. This can happen in 

· transmit diversity with either 2 or 4 layers, or

· spatial multiplexing with either 3 or 4 layers.
In these cases, the receiver equalizer/demodulator operates across the spatial dimension to produce LLRs for multiple modulation symbols in parallel. Given the current layer mapping [3], when the number of modulation symbols for a CB is odd, as allowed by the segmentation rule of [2], the equalizer/demodulator for these cases may operate on modulation symbols from two different CBs. More specifically, let a TB be composed of C CBs, C>1. When the summation of all modulation symbols per CB for CBs between 0 and i (0≤i<C1), inclusive, is odd, the last modulation symbol of CB i and the first modulation symbol of CB (i+1) will be assigned to the same resource element (RE) on two different layers. (A simple conceptual illustration is depicted in Figure 1.) In this case, the receiver needs to support the possibility of splitting the generated LLRs among two different codewords for decoding.
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Figure 1. One 10‑modulation symbol MIMO codeword consisting of two 5‑modulation symbol CBs mapped to two layers.
A cleaner solution prevents splitting up the LLRs generated by the equalizer/demodulator among different codewords for decoding. Analysis of the layer mapping rule in [3] leads to the conclusion that this can be ensured for all transmission modes simply by requiring the number of modulation symbols per CB to be even. This constraint is proper for transmit diversity with 4 antennas as well, since the 4 antenna transmit diversity is equivalent to two independent two-antenna transmit diversity instances [3], one on the pair of antennas 1 and 2, and the second on the pair of antennas 3 and 4. 

With this constraint, the receiver never needs to split LLRs from the equalizer/demodulator among different codewords for decoding. Note that this changes the number of modulation symbols per CB by at most one compared to the rule of [2]. The performance impact is thus expected to be negligible.
Therefore, it is recommended that the current text of Section 5.1.4.1.2 of [1] be modified as follows. (The following text was generated simply by inserting the three underlined 2’s into the current text.)
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 where Qm is equal to 2 for QPSK, 4 for 16QAM and 6 for 64QAM.
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, where C is the number of code blocks computed in subclause 5.1.2.
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Note that this modified rule depends on the evenness of G/Qm which appears to be guaranteed with the current resource block and reference symbol definitions.
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