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1. Introduction
In last RAN1#89 meeting, there were agreements on bit level interleaving as follows [1]: 
Agreement: 
· If bit-level interleaving is applied, it should be limited to each code block individually 
In last NR ad-hoc#2 meeting, we also made following conclusion [2].
Conclusion for bit-level interleaving: Revisit after the decision on modulation symbol interleaving in the MIMO session.
In LTE specification [3], the encoded bits of the turbo encoder are processed through sub-block interleavers: systematic and parity bits are separately processed, respectively. The LDPC codeword may consist of systematic bits, M1 parity bits, and M2 parity bits as shown in Figure 1. M1 parity bits of length Mh are generated by parity encoding using A matrix and M2 parity bits of length Mc are generated by single parity encoding using C matrix, respectively.
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Figure 1 Conceptual structure of LDPC codeword.
In this contribution, we discuss performance of interleaving of LDPC codeword.
2. Discussion 
We evaluate a bit-level random interleaver over random erasure channel, where burst erasure of 10 % of the whole codeword is assumed. The location of erasure is randomly generated at every simulated subframe. The evaluation assumptions are summarized in Table 1. 
Table 1 Evaluation assumptions.
	LDPC code
	Based on [4]

	Information block size
	2112

	Code rate
	1/3, 8/9

	Modulation
	16QAM, 64QAM, 256QAM

	Channel model
	Random erasure channel of erasure rate of 10 %

	Interleaver type
	Random interleaver



As can be seen in Figure 2, a bit-level interleaver provides almost the same performance as that without a bit-level interleaver over a random erasure channel. That is, a bit-level interleaver may not provide performance benefit. 
Observation 1: A bit-level interleaver may not provide performance benefit.
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(a) Code rate 1/3					(b) Code rate 8/9

[bookmark: _GoBack]Figure 2 Performance of a bit-level random interleaver over random erasure channel: (a) Code rate 1/3 and (b) code rate 8/9


3. Conclusion
In this contribution, we found following observation and proposal.
Observation 1: A bit-level interleaver may not provide performance benefit.
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