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Introduction
In RAN1 NR#3, the following working assumption is made:
	Working Assumption: 
· The interleaver is located after the whole rate matching functionality including repetition 
· To be confirmed at RAN1#90bis. 


In RAN1 #90, the following is agreed:
	Agreement: 
· A bit-level interleaver within a code block is included at the output of the rate matcher


In this contribution, we will discuss the location of bit interlever in the LDPC coding chain for data channel. 
LDPC Coding Chain for Data Channel  
LDPC code chain for data channel is simply depicted as Fig.1. CRC bits are attached to the transport block (TB). If the length of TB with CRC bits is larger than certain value, the transport block should be segmented into multiple code blocks (CB). Otherwise, CB is equivalent to TB. CB is encoded to LDPC codeword. Rate matching is applied to codeword to match the required length of coded bits in the frame. Rate matching can be considered to consist of  puncturing/repetition and bit-level block interleaving. 
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Figure 1. Coding Chain for Data Channel
Most of details on LDPC coding chain have been agreed. One of remaining issues is that the bit interleaver occurs before or after repetition in the rate matching. It was address that there is potential memory conflict issue if bit interleaver is located after repetition [3]. However, memory conflict would be depending on memory configuration rather than the location of bit-interleaver. Furthermore, both schemes are implementable. Therefore, the performance would be more considerable point than memory conflict. The bit-level interleaving after repetition (a) and before repetition (b) is depicted in Fig. 2. In the case of interleaving before repetition, the bits composed in one symbol are same with those in repeated symbol. However, the bits composed in one symbol are transmitted in different symbols even if one of bits is repeated when bit interleaver is located after repetition. Therefore, it can be got more diversity gain in fading channel if bit interleaver is located after functionality of repetition compare to it is located before repetition.
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(a) Interleaving after repetition                      (b) Interleaving before repetition
Figure 2. Coding Chain for Data Channel
Fig. 3 presents required SNR for BLER = 10-2 over TDL-C long delay channel. As shown in Fig. 3, bit-level interleaving after repetition (a) outperforms than bit-level interleaving before repetition (b).
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Figure 3. Performance of bit interleaver over TDL-C channel (BG1, QPSK, K=1320)

Observation 1: Bit-level interleaving after repetition (a) outperforms than before repetition (b) 
Proposal 1: Confirm the working assumption
Working Assumption: 
· The interleaver is located after the whole rate matching functionality including repetition 
Observation and Proposal
In this contribution, we present the following observations and proposals:

Observation 1: Bit-level interleaving after repetition (a) outperforms than before repetition (b)  
Proposal 1: Confirm the working assumption
Working Assumption: 
· The interleaver is located after the whole rate matching functionality including repetition 
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