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1. Introduction
In Previous RAN1 Ad-hoc meeting, following agreement was made [1]:
	Agreement:
· The number of RVs is 4. 
· The RVs are at fixed locations in the circular buffer
· RV#0 is self-decodable
· Working assumption (to be confirmed after selection of the BGs): The first 2Z punctured systematic bits are not entered into the circular buffer


In this contribution, we propose the start addresses of redundancy version (RV) at circular buffer and show our view on retransmitting 2Z punctured information bits.
2. The start position of redundancy version 
Redundancy Version (RV) is necessary to let receiver know where the received data is started in circular buffer. Similar to LTE, RV can be defined to indicate the start address of circular buffer. For QC-LDPC codes, it would be beneficial to set the RV start positions as multiples of Z, since QC-LDPC decoder is operated in unit of Z. Figure 1 shows two examples. Case 1 denotes that RV start position is a multiple of Z. Case 2 denotes that RV start position is not a multiple of Z. Figure 1 and 2 show that case 1 could have a lower number of columns and rows used for decoding than case 2, because the residual bits of case 1 are occurred only at the end of code blocks but the residual bits of case 2 are occurred at the start and end of code blocks. Thus, for sequential decoding, n additional clocks are required for the decoding of case 2, where n denotes the number of non-zero sub-blocks of the additional row. For row parallel decoding one additional clock is required for the decoding of case 2. It means that case 2 also needs more power consumption at decoding compared with case 1.
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Figure 1. Examples of RV start position.
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Figure 2. Decoding regions of case 1 and 2.
 It is desirable to set the start positions uniformly as much as possible. Let rv0,1Z, rv1,1Z, rv2,1Z, rv3,1Z respectively be the start positions for BG1, rv0,2Z, rv1,2Z, rv2,2Z, rv3,2Z respectively be the start positions for BG2. Then, the space of RVs can be given as  for i<3 and  for i=3, where  and  respectively denote the number of columns of base matrix 1 and 2. We propose that , i=0,1,2,3 and j=1,2, which denotes that the maximum difference among RV spacings should be smaller than or equal to one. Table 1 shows examples of rvi,j setting where i=0,1,2,3 and j=1,2 when 2Z punctured systematic bits are saved at the circular buffer.

Table 1. Examples of RV start position setting
	
	(rv0,1, rv1,1, rv2,1, rv3,1)
	(rv0,2, rv1,2, rv2,2, rv3,2)
	Equation

	Alt 1
	(2,18,35,51)
	(2,14,27,39)
	

	Alt 2
	(2,19,35,52)
	(2,15,27,40)
	

	Alt 3
	(2,18,34,51)
	(2,14,26,39)
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	Alt 4
	(2,19,36,52)
	(2,15,28,40)
	



Proposal 1: RV position should be a multiple of Z and uniformly distributed as much as possible.

3. Punctured information bit saving
The required buffer size for each code block can be increased if 2Z punctured systematic bits are stored at the circular buffer. It means that the lowest code rate supported by UE can be increased due to storing 2Z punctured systematic bits for a given soft buffer size. Thus, it would be beneficial not to store 2Z punctured systematic bits at the circular buffer if transmitting 2Z punctured systematic bits at retransmissions does not have a large performance gain.
Proposal 2: The first 2Z punctured systematic bits are not stored at the circular buffer.

4. Conclusion
In this contribution, we have the following observation and proposals:
Proposal 1: RV position should be a multiple of Z and uniformly distributed as much as possible
Proposal 2: The first 2Z punctured systematic bits are not stored at the circular buffer.

5. Reference
RAN1 chairman’s notes, RAN1 NR Ad-Hoc 2, June
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