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 This contribution addresses remaining issues in LDPC decoding. Specifically, it investigates the impact of limit-buffer rate matching on performance and RV starting positions; and the number of coded bits per code block to satisfy interleaver alignment requirements.
Limited-buffer Rate Matching
In this section, the performance impact of LBRM is quantified for RLBRM = 1/2 and RLBRM = 2/3. The simulations used 256-QAM, AWGN, K=8448, systematic-bit priority mapping (SBPM) interleaving, and normalized the complexity of decoding at different rates by the number of base-graph edges processed. The base-line decoding complexity is that required to perform 10 layered decoding iterations at R = 2/3. The RV sequences used is [0, 2, 3, 1] and the performance is compared with the case where only Chase combining is used instead of IR HARQ.
Figures 1, 2, and 3 show the performance gains of using IR-HARQ with LBRM (RLBRM = 1/2 and RLBRM = 2/3) over CC-HARQ of RV0 as a function of the code rate per transmission. It can be observed that RLBRM = 1/2 provides better performance than RLBRM = 2/3, but both provide significant gains over CC-HARQ, especially in the high rate region where LBRM is applicable.
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[bookmark: _Ref498701444]Figure 1 Performance gains of IR-HARQ with LBRM compared to CC-HARQ of RV0 after the 2nd transmission (RV [0, 2])
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[bookmark: _Ref498701446]Figure 2 Performance gains of IR-HARQ with LBRM compared to CC-HARQ of RV0 after the 3rd transmission (RV [0, 2, 3])
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[bookmark: _Ref498701447]Figure 3 Performance gains of IR-HARQ with LBRM compared to CC-HARQ of RV0 after the 4th transmission (RV [0, 2, 3, 1])
Observation 1: IR-HARQ with LBRM with either RLBRM = 1/2 or RLBRM = 2/3 shows significant gains over CC-HARQ.
RV Starting-positions
In [2], it was agreed that the RV starting positions are scaled down when LBRM is used:
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.

A linear scaling of RV starting positions with a ceiling function was proposed in [3]:
	RV0 = 0
	RV1 =
	RV2 =
	RV3 =
The simulations whose results were presented in this section utilized this method for both RLBRM = 1/2 and RLBRM = 2/3.
Proposal 1: When LBRM is applied, the RV starting positions should be linearly scaled and rounded to the next largest multiple of the lift size Z.
Number of Coded Bits
The SBPM interleaving adopted in [1] improves performance for high order modulation, especially for RV0 and RV3. To simplify implementation and maximize performance gain in an transport block segmented into multiple code blocks, each code block must start at the beginning of a modulation symbol. This can be guaranteed when the number of coded bits in a code block, , is a multiple of the number of bits in a modulation symbol, , as agreed:
Agreement:
For the per-codeblock bit-interleaver for LDPC: 
· Row-column interleaver with number of rows equal to the modulation order is adopted, with row-wise write and column-wise read. 
· Note that this achieves Systematic Bit Priority Ordering for RV0
· The number of coded bits in a code block is an integer multiple of the modulation order

The number of resource elements allocated for transmission of a TB, , is not guaranteed to be an integer multiple of the number of code blocks, . One option is to round the number of coded bits to the next smallest multiple of , so that all code blocks have  coded bits. In this solution, up to  available REs might unutilized. To improve resource utilization at a cost of a minor increase in complexity, the number of coded bits can alternate between two values:  and . The code rates for each code block will be the same in the first option and very similar in the second, leading to comparable performance between code blocks.
Proposal 2: To satisfy the modulation order alignment requirements of SBPM interleaving without exceed the allocated resources, adopt one of the two alternatives:
	Alt 1: code blocks have the same number of coded bits calculated according to .
	Alt 2: code blocks alternate in the number of coded bits between  and .
Conclusions
Observation 1: IR-HARQ with LBRM with either RLBRM = 1/2 or RLBRM = 2/3 shows significant gains over CC-HARQ.
Proposal 1: When LBRM is applied, the RV starting positions should be linearly scaled and rounded to the next largest multiple of the lift size Z.
Proposal 2: To satisfy the modulation order alignment requirements of SBPM interleaving without exceed the allocated resources, adopt one of the two alternatinves:
	Alt 1: code blocks have the same number of coded bits calculated according to .
	Alt 2: code blocks alternate in the number of coded bits between  and .
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