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1 Introduction
In Malta meeting, channel interleaving is discussed. To address the related issues, this contribution tries to give some preliminary analysis. The first issue is if the channel interleaveing should have each coding segments distributed for both time and frequency domain. One of the other issues followed is if we need distribute it in both domains by changing the channel coding structure.
2 Channel interleaving for LTE
Since the difference between Rel-6 modulation and LTE modulation is large, the Channel interleaving should be specially considered for LTE UL and DL. For UL of LTE as example, up to 1200 sub-carriers can be allocated for a UE. That means 1200*4 bits are coded in to a block, for 16 QAM. The Maximum QPP segmentation size is 3072. So, in the peak rate case, one block may contain one and a little bit more segment. The beginning and end block may experience much worse performance due to time distance to the central RS of each slot. The performance of entire transport block is dominated by worst segments. It is suggested in [5] to map bits to both time domain and frequency domain. 
One of problem identified for this method is it does not allow parallelized processing of coding/decoding, mapping, modulation/demodulation [3]. 

The above peak rate case is a rare case since UE need to go extreme close to BS to transmit all 1200 sub-carrier with 16QAM. This peak data rate can only degrade for high speed cases.
3 Existent channel coding structure and its ralation with channel interleaving
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Figure1. Channel coding structure of a single segment for 3GPP turbo code.
Figure 1 shows the current channel coding structure of turbo coding with rate matching (rel-6 concept of  1st RM is not included). In [1] it is propose to combine the sub-block interleaver and channel interleaver together to compact the existent structure. 
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Figure2. Code Block Concatenating and Interleaving for 1step
In figure 2, the concept of code block concatenation and interleaving is illustrated. It achieve channel interleaving over both time and frequency domain and also sub-block interleaving. Obvious the latency of processing is sacrificed. Note this is highly desired to be streamlined for limited UE hardware resources, especially in high data rate.  
4 Summary
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Figure3. Extra-slicing for each segment.
This section, a simple Extra-slicing method is proposed for reducing the unbalance of segment to symbol/block mapping over time domain. The idea is switching from one segment to next segment after collecting one slice of bits. Each segment can be cut into ‘n’ slices. The number of n can be small, e.g. around the number of symbol/block. Thus each segment can occupy the entire sub-frame. This scheme is applicable for both UL and DL. The parallelization of processing can also be persevered by it.
5 Summary
In this stage, we can conclude that the peak rate of UL is not a typical case. the optimization cost of it should be reasonable low. It is not recommended to make large change on high level structure of TS25.212. Following action is recommended:
a) To not address channel interleaving by modifying the high level channel coding structure.
b) High peak data rate case should be taken care by minimum change.
c) Considering extra-slicing of segment as one solution to attain parallelized processing and increase robustness o f channel estimation for each segment.
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