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Introduction



The coding method used as the mandatory scheme in 802.16e [1] system requirements will be the tail-biting 
convolutional encoding, and the optional modes of encoding including block turbo coding (BTC) and 
convolutional turbo codes (CTCs) shall be also supported. After coding process, the coded bits will be inserted  
into a interleaver to reduce burst error problem of channel condition. And then the interleaved coded bits will be 
inserted into modulator. These processes are called as the traditional bit interleaved coded modulation (BICM). 
This coding-modulation scheme has a bit-level trellis relationship for MS to do decoding. Therefore, it’s observations is the interleaved bits. Now, consider another scenario that if interleaving is conducted with a block base, where the block size is the number of symbols transmitted in one short (via. all antennas). The block based interleaving process is like as the STC zone allocation in 802.16e.The coded bits are sequentially mapped to the QAM symbols and transmitted via all antennas. In this case, there is strong dependency between the QAM transmitted symbols. In other words, the transmitted symbol posses a trellis structure and bits can be directly solved through the structure without a demapper in MS. In this case, the observations of the trellis are changed to be the received symbols themselves. The overall block diagrams for BS are showed as followed. Figure 1 shows the block diagram of traditional BICM design for 802.16e system. Figure 2 shows the outer with our proposal (TICM) for 
802.16m MIMO system.
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Figure 1. Block Diagram of Traditional BICM Design for 802.16e System 
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Figure 2. Block Diagram of Our Proposal (TICM) for 802.16m MIMO System 


Proposed tone interleaved coded modulation for STC zone with matrix B
Figure 3 shows the trellis relationship of CC/CTCs encoder in 802.16e. In contrast with Figure 3, Figure 4 illustrates the proposed trellis relationship of tone interleaved coded modulation. In this proposal, the consecutive bit-level trellis will be jointed as a tone-level trellis for all transmitted antenna. Take QPSK 1/2 2x2 Matrix B as an example, the coded bits of the first bit-level coding stage are allocated to the first antenna and the coded bits of the second bit-level coding stage are allocated to the second antenna. And then joint this two consecutive bit-level trellis as a tone-level trellis. In MS decoder, we can decode bits without a demapper to calculate branch metric (BM) in coded bit. Maybe branch metric can be calculated in MIMO detector for decoder.
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[image: image4.emf]Figure 4.  Tone-Level Trellis for Convolutional Encoder with Constraint Length  = 4
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Simulation Results
In the contribution, simulation results for MIMO 2x2 with Matrix B are present. In the simulations, we compare the BER performances of our proposal with coding-modulation scheme in 802.16e. The simulation parameters are set as in Table 1. 
Table1 Simulation Setting
	Carrier frequency
	2.5GHz

	FFT size (N)
	1024

	Guard Interval
	1/8

	Permutation
	PUSC

	MS velocity
	0 km/hr

	Channel Coding
	CTCs

	FEC Block size
	QPSK 1/2 : 10 slots

16QAM 1/2 : 3 slots

64QAM 1/2 : 2 slots

	STC zone
	2x2 Matrix B 


Figure 5 shows the BER comparison among the three MCS schemes under a velocity of 0 km/hr. If take BER 
of 10-5 as the goal BER, our proposal TICM has 2.5 dB in QPSK 1/2, 4 dB in 16QAM 1/2 and 5.5 dB in 
64QAM 1/2 improvement compared with original scheme BICM in 802.16e.
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Figure 5. BER comparison between TICM and BICM scheme.

Proposed SDD Text

[Chapter] Physical Layer

………
[Section] 11.x Downlink MIMO
………
[Subsection] 11.x.y Tone Interleaved Coded Modulation (TICM)
TICM is a joint design with DL MIMO and channel coding. Fig. X gives an example of TICM

transmitter and receiver.
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Figure X. An example of TICM transmitter and receiver.
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