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[bookmark: _Ref129681862][bookmark: _Ref124589705]1	Introduction
In RAN1 meeting NR Ad-Hoc #3, the starting positions of RVs for LDPC codes were agreed [1]. This agreement is a good compromise considering self-decodability, performance and complexity. Specifically, when LBRM is not applied, the starting positions of RVs for BG1 are {0, 17Z, 33Z, 56Z}, and the starting positions of RVs for BG2 are {0, 13Z, 25Z, 43Z}. 
Given the fixed RV starting positions, the default RV order needs to be determined for any special cases where RV index is not explicitly signalled but there is no ambiguity about which instance of a transmission occurred. The candidate RV orders include [0, 2, 3, 1] and [0, 3, 2, 1].  
In this contribution, we examine the possible RV orders and provide our simulation results. 
2	Discussion
Based on the agreed starting positions of RVs, we simulate the BLER performance of different RV orders. In our simulations, we assume AWGN channel and QPSK modulation. 
2.1 	Simulation Results for BG 1
In this sub-section, we show our simulation results for BG 1, whose RVs starting positions are {0, 17Z, 33Z, 56Z}. 
Figure 1 shows simulation results for code block size (CBS) equal to 704 bits and code rate for each transmission equal to 22/25. It is observed from the figure that the RVs [0, 2] achieve the best BLER performance for two transmissions, and the RVs [0, 1, 2] achieve slightly better BLER performance for three transmissions.
Figure 2 shows simulation results for the CBS equal to 4000 bits and code rate for each transmission equal to 22/25. It is observed from the figure that the RVs [0, 2] achieve the best BLER performance for two transmissions, and the RVs [0, 1, 2] achieve the best BLER performance for three transmissions.
Figure 3 shows simulation results for the CBS equal to 4000 bits and code rate for each transmission equal to 2/3. It is observed from the figure that the RVs [0, 2] achieve the best BLER performance for two transmissions, and the RVs [0, 2, 3] achieve slightly better BLER performance for three transmissions. 
Figure 4 shows simulation results for the CBS equal to 4000 bits and code rate for each transmission equal to 1/2. It is observed from the figure that the RVs [0, 2] achieve the best BLER performance for two transmissions, and the RVs [0, 2, 3] or [0, 1, 3] achieve slightly better BLER performance for three transmissions. 
Hence, we have the following observation: 
Observation 1: With the agreed RV starting positions of BG 1, RV order [0, 2] achieves the best BLER performance for two transmissions, RV order [0, 2, 3] or [0, 2, 1] achieves the good BLER performance for three transmissions.
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[bookmark: _Ref494465419]Figure 1: Comparison of different RV orders over AWGN channel with K=704, R=22/25
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[bookmark: _Ref494619445]Figure 2: Comparison of different RV orders over AWGN channel with K=4000, R=22/25
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[bookmark: _Ref494463699]Figure 3: Comparison of different RV orders for BG 1 over AWGN channel with K=4000, R=2/3 
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[bookmark: _Ref494464198]Figure 4: Comparison of different RV orders for BG 1 over AWGN channel with K=4000, R=1/2

2.2 	Simulation Results for BG 2
In this sub-section, we show our simulation results for BG 2, whose RVs starting positions are {0, 13Z, 25Z, 43Z}. 
Figure 5 shows simulation results for CBS equal to 704 bits and code rate for each transmission equal to 2/3. It is observed from the figure that the RVs [0, 2] or [0, 1] achieve better BLER performance for two transmissions, and the RVs [0, 1, 2] achieve slightly better BLER performance for three transmissions.
Figure 6 shows simulation results for CBS equal to 704 bits and code rate for each transmission equal to 1/2. It is observed from the figure that the RVs [0, 2] achieve the best BLER performance for two transmissions, and the RVs [0, 1, 2], [0, 1, 3], [0, 2, 3] achieve similar BLER performance for three transmissions.
Hence, we have the following observation: 
Observation 2: With the agreed RV starting positions of BG 2, RV order [0, 2] achieves the best BLER performance for two transmissions, RV order [0, 2, 1] achieves the good BLER performance for three transmissions.
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[bookmark: _Ref494464824]Figure 5: Comparison of different RV orders for BG 2 over AWGN channel with K=704, R=2/3
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[bookmark: _Ref494464940]Figure 6: Comparison of different RV orders for BG 2 over AWGN channel with K=704, R=1/2 

Based on the above observations, we have the following proposal:
Proposal 1: Consider using the default RV order [0, 2, 3, 1] or [0, 2, 1, 3] for BG 1, and using the default RV order [0, 2, 1, 3] for BG 2. 

3	Conclusion
In this contribution, we have the following observations and proposal for the LDPC HARQ RV order design: 
Observation 1: With the agreed RV starting positions of BG 1, RV order [0, 2] achieves the best BLER performance for two transmissions, RV order [0, 2, 3] or [0, 2, 1] achieves the good BLER performance for three transmissions.
Observation 2: With the agreed RV starting positions of BG 2, RV order [0, 2] achieves the best BLER performance for two transmissions, RV order [0, 2, 1] achieves the good BLER performance for three transmissions.

[bookmark: _GoBack]Proposal 1: Consider using the default RV order [0, 2, 3, 1] or [0, 2, 1, 3] for BG 1, and using the default RV order [0, 2, 1, 3] for BG 2. 
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