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1. Introduction
At the 3GPP TSG RAN1 NR #AH3 meeting, the following agreement and conclusion about RV order have been achieved [1]:
Agreement: (as a good compromise considering self-decodability, performance and complexity)
· When LBRM is not applied, fix RVs {0,1,2,3} at {0,17,33,56} x Z for BG1 and {0,13,25,43} x Z for BG2
Default RV order for any special cases where RV index is not explicitly signalled but there is no ambiguity about which instance of a transmission occurred:
· Evaluate at least {0,2,3,1} and {0,3,2,1} until RAN1#90bis. 
· Take final decision at RAN1#90bis. 
FFS for cases where there may be ambiguity, if any such cases exist – discuss offline until RAN1#90bis. 
Note that order of RVs should be discussed in the channel coding session, e.g. if it is decided elsewhere to support RV cycling. 
In this contribution, the RV orders for NR LDPC codes are discussed. 
2. RV Order
According to the agreement [1] at AH#3 meeting, when full rate matching buffer is used, fix RVs {0,1,2,3} for BG1 are set at {0,17,33,56}*Z and fix RVs {0,1,2,3} for BG2 are set at {0,13,25,43}*Z. As shown in Figure 1, the starting bit location for each RV is depicted, where RV0 and RV3 are self decodable.


Figure 1	RVs definition in circular buffer for NR-LDPC code
3. Performance Evaluation 
For some special cases where the RV index is not explicitly signaled but there is no ambiguity about which instance of a transmission occurred, it is necessary to set an order for RVs. There may be 3 candidates for RV order: {0,2,3,1}, {0,3,2,1} and {0,1,2,3}. 
4 cases of the 1st retransmission with simulation assumptions in Table 1 are simulated. The performances results are shown in Figure 2 and Figure 3. It is observed that RV2 as the 1st retransmission outperforms the others. 
Observation 1: The performance for RV0+RV2 outperforms others. 
Table 1	Simulation Assumptions 
	Channel
	AWGN

	Modulation
	QPSK

	TBS
	1024, 4096

	Code rate
	1/3, 2/5, 1/2, 2/3, 3/4, 5/6, 8/9, 0.93

	BG determination
	BG1: K>3840 or R>2/3
BG2: else

	RV indexs for 1st Tx and 1st ReTx
	{0, 0}, {0, 1}, {0, 2}, {0, 3}

	Decoding algorithm
	flooding BP, Max iteration =50


[image: ]
Figure 2	Performance for 1st retransmission of TBS=1024
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Figure 3	Performance for 1st retransmission of TBS=4096
4 cases of the 2nd retransmission with RV orders {0, 0, 0}, {0, 1, 2}, {0, 1, 3}, {0, 2, 3} are simulated with all the other simulation assumptions as in Table 1. The performances are shown in Figure 4 and Figure 5. It is observed that RVs of order {0, 2, 3} has slightly better performance. 
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Figure 4	Performance for 2nd retransmission of TBS=1024
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Figure 5	Performance for 2nd retransmission of TBS=4096
Observation 2: RV0+RV2+RV3 slightly outperforms the others. 
Proposal 1: Default RV order is {0,2,3,1} for any special cases where RV index is not explicitly signalled but there is no ambiguity about which instance of a transmission occurred. 
4. Conclusion
In this contribution, some aspects of rate matching for NR-LDPC code are considered. In summary, we have the following observations and proposal.
Observation 1: The performance for RV0+RV2 outperforms the others. 
Observation 2: RV0+RV2+RV3 slightly outperforms the others. 
Proposal 1: Default RV order is {0,2,3,1} for any special cases where RV index is not explicitly signalled but there is no ambiguity about which instance of a transmission occurred. 
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