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1. Introduction
In Previous RAN1 meeting, following agreement was made [1]:
	Working Assumption:
· The number of redundancy versions is at least 4
· FFS whether 8, 16 RVs should be available


In this contribution, we discuss on rate matching with LDPC code for eMBB data.
2. The number of redundancy version
Unlike LTE-turbo code, LDPC code with sequential transmission keeps stable performance as it was designed. But in order to provide stable IR-HARQ with sequential transmission, more RVs are required. We evaluate 4-RV schemes to confirm the performance differences seen figure 3.
Scheme-1: Sequential transmission
Scheme-2: Overlapped transmission – some bits are repeated in retransmission
Scheme-3: Slight overlapped transmission – small parity are repeated in retransmission
Scheme-4: Non-overlapped transmission – some parity jumping are happened in retransmission
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Figure 3. Example of RV schemes for IR-HARQ
The evaluation assumptions are shown in Table 1:
Table 1. Evaluation assumptions
	Channel
	AWGN

	LDPC code
	[2]

	Modulation
	QPSK

	1st transmission rate
	5/6

	Total transmission rate with 2nd transmission
	5/12

	Code block size
	2112



Figure 4. BLER Performance for K=2112 and R=5/6
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From figure 4, we can see that sequential transmission shows the best performance but Scheme-3 and 4 shows comparable performance to sequential transmission of Scheme-1, with around 0.25dB@e-4 gap. For the Scheme-1 supporting sequential transmission, more RV signalling is necessary. Therefore, the signalling overhead should be carefully considered for finer RV sets.
[bookmark: _GoBack]Observation 1: Sequential transmission (Scheme-1) shows the best performance. But Scheme-3 and 4 shows comparable performance to Scheme-1.
Proposal 1: The number of redundancy version should be 4.
3. The start 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 address of circular buffer. For simple RV addressing in QC- LDPC Code, RV position is determined based on base matrix (or lifting-size). For example, if it is assumed 4 RV and uniform spaced RVs including systematic puncturing, the RVs would start 2Z, 19Z, 36Z and 53Z for BG1.
Proposal 2: For simple RV addressing in QC- LDPC Code, RV position should be determined based on base matrix (or lifting-size).
4. Conclusion
In this contribution, we have the following observation and proposals:
Observation 1: Sequential transmission (Scheme-1) shows the best performance. But Scheme-3 and 4 shows comparable performance to Scheme-1.
Proposal 1: The number of redundancy version should be 4.
Proposal 2: For simple RV addressing in QC- LDPC Code, RV position should be determined based on base matrix (or lifting-size).
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