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1. Introduction
Soft combining of HARQ retransmissions by incremental redundancy (IR) will be supported in LTE [1]. In this contribution, we discuss the merits of additional methods, namely the constellation rearrangement (CoRe) and bit priority mapping (BPM) for higher order modulation (HOM).
2. Discussion
In the discussion, we shall assume that IR is employed by default for optimal performance. Thus, by CoRe we mean CoRe in addition to IR, and by BPM we mean BPM in addition to IR.

2.1. Bit Priority Mapping
Bit priority mapping is a simple transmission mechanism of placing the systematic bits (if present) on the more reliable positions within a QAM symbol. The mapping does not allow any optional behaviour i.e. the mapping rules are fixed irrespective of the redundancy version and/or HARQ attempt number. Thus, BPM does not require any additional control signalling. In terms of performance, BPM offers gains of 0.1–0.2 dB over IR alone [2][3]. One way to implement BPM in LTE is described in [2].
Due to its simplicity, we believe that BPM offers an acceptable gain vs. complexity trade off, and its presence in the LTE processing chain for UL-SCH, DL-SCH, PCH and MCH is justified (essentially in channels which use turbo coding).
2.2. Constellation Rearrangement
The performance of CoRe for HOM has recently been evaluated in [3][4], where it is shown that:

· CoRe offers no benefit over BPM at high link throughputs (>50% of maximum), i.e. when the 1st HARQ attempt is generally successful.

· At lower link throughputs, i.e. when HARQ retransmissions are necessary, CoRe can provide an improvement over BPM of up to 0.6 dB in a fading channel.
However, the above performance improvements should be weighed carefully, given the following considerations:
· The use of HOM is motivated by high throughput rather than coverage. However, as we have seen, CoRe offers performance gains only when multiple HARQ attempts are required, i.e. in low throughput conditions (relative to peak throughput for the given MCS). Under such circumstances, it would be more appropriate to employ a lower modulation scheme for (i) higher spectral efficiency and (ii) lower latency.
· The presence of CoRe would incur extra signalling, so any SCH benefits must be offset against added transmit energy for the PDCCH.

· The presence of CoRe significantly increases the testing effort.

3. Proposal

We propose not to include CoRe in the LTE TrCH coding chain.
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