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Introduction
In the RAN1 #90 meeting, the following agreements on the rate matching for LDPC codes have been achieved [1]:
	Agreements: 
· Confirm the Working Assumption that the punctured systematic bits are not entered into the circular buffer
· Filler bits are entered into the circular buffer.
· The starting position of each RV is an integer multiple of Z.
· The starting positions of RVs for limited buffer should be approximately scaled from the full buffer positions, while remaining integer multiples of Z.

Next steps: 
· Investigate until NR AH#3 whether non-uniform fixed starting positions for the RVs within the circular buffer can be found giving improved performance
· FFS until NR AH#3 whether a single reordering function (e.g. as shown in Fig 5 in R1-1713462) should be supported for RVs greater than zero before the bit collection step, considering both performance and complexity. 
· FFS: RV order for special cases where RV index is not explicitly signalled.


In this contribution, we investigate the performance benefit with non-uniform fixed starting positions for the RVs within the circular buffer.  

Starting Bit Positions
The performance would be optimized if the starting bit position is selected by the bit to close to where the last bits for the previous transmission ended due to agreed raptor like structured LDPC code. However, this method is not agreed in NR due to the high ambiguity of starting bit positions between transmitter and receiver. Instead of, a fixed bit position in the circular buffer for each RV was agreed. Given that, another way to enhance the performance is optimization of starting bit positions by non-uniformly distributed positions for all considerable code rates and modulation orders. 
The non-uniform fixed starting positions for the RVs within the circular buffer have been proposed and the performance evaluation over QPSK modulation was investigated [2][3]. However, performance investigation with QPSK only is not enough to justify the benefit of non-uniformly distributed starting bit positions. Performance benefit with non-uniform starting position for higher order modulation also should be investigated. 
In this contribution, we compare the 1st retransmission performance of non-uniform starting bit positions with uniform starting bit positions. The considered sets for the starting bit positions are given as follows:
	
	Uniform
	Non-uniform [2]
	Non-uniform [3]

	BG#1
	{0,17,33,50}*Z
	{0,28,33,50}*Z
	{0,30,33,44}*Z

	BG#2
	{0,13,25,38}*Z
	{0,18,25,38}*Z
	{0,15,20,25}*Z


In Figures 1 to 4, it is shown that the performances of the 1st retransmission based on two starting bit positions sets when high-order modulation is employed. In these results, we can observe some performance loss with non-uniform staring bit positions compared to uniform starting bit positions.
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Figure 1	 Performance of 1st retransmission for BG#1 with uniform and non-uniform sets [2]
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Figure 2	 Performance of 1st retransmission for BG#2 with uniform and non-uniform sets [2]
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Figure 3	 Performance of 1st retransmission for BG#1 with uniform and non-uniform sets [3]
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Figure 4	 Performance of 1st retransmission for BG#1 with uniform and non-uniform sets [3]

[bookmark: _GoBack]Observation 1: In case of high order modulation, performance loss is observed with non-uniform staring bit positions compared to uniform starting bit positions.

Proposal 1: The starting position of each RV is defined by uniformly distributed.

Observations and Proposals
In this contribution, we present the following observations and proposals:
Observation 1: In case of 16-QAM, 64-QAM and 256-QAM, performance loss is observed with non-uniform staring bit positions compared to uniform starting bit positions.

Proposal 1: The starting position of each RV is defined by uniformly distributed.
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