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In RAN1 NR AH#3 meeting, the following agreements were made [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, we would like to discuss RV orders {0,2,3,1} and {0,3,2,1} as well as show the performance evaluation. 
Discussion on RV order
In HARQ transmission, IR combining gain is usually larger than Chase combining gain. To achieve more IR gain is one principle for system design.  Predefined RV order would be utilized in data transmission without explicitly signaled RV index. One of the applications is grant-free data transmission. We consider two cases to evaluate the performance of RV orders:
Case 1: 1st transmitted data is decoded incorrectly
[bookmark: _GoBack]We compare the BLER performance of the 1st re-transmission with 2 RV orders: {0,2} and {0,3} and the simulation settings are described in Table 1. For all the simulations, the bit-level interleaver proposed in [2] is applied. Figs. 1 to 4 show the SNR requirement performance comparison at BLER = 1e-1 with RV orders {0,2} and {0,3} and different modulation schemes. RV2 re-transmission utilizes more IR combining gain, however, RV3 re-transmission utilizes more Chase combining gain. Therefore, RV2 re-transmission always outperforms RV3 re-transmission by 1dB at low CR or by 3dB at high CR.
Observation 1: RV order {0,2,3,1} outperforms RV order {0,3,2,1}, if RV0 transmission is received.
Table 1. Simulation settings
	Channel
	AWGN

	Modulation
	256QAM, 64QAM, 16QAM, QPSK

	Base Graph
	BG#1

	CBS
	8448

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

	Decoding algorithm
	flooding BP, Max iteration =50
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Figure 1.	Required SNR (@BLER=1e-1) of 1st re-transmission between RV orders {0,2} and {0,3} for 256QAM.
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Figure 2.	Required SNR (@BLER=1e-1) of 1st re-transmission between RV orders {0,2} and {0,3} for 64QAM.
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Figure 3.	Required SNR (@BLER=1e-1) of 1st re-transmission between RV orders {0,2} and {0,3} for 16QAM.
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Figure 4.	Required SNR (@BLER=1e-1) of 1st re-transmission between RV orders {0,2} and {0,3} for QPSK.
Case 2: 1st transmitted data is missing
We compare the BLER performance of 1st re-transmission with 2 RV orders: {0,2} and {0,3} and the simulation assumptions are described in Table 2. Figs. 5 to 8 show the SNR requirement performance comparison at BLER = 1e-1 with RV orders {0,2} and {0,3} and different modulation schemes. RV3 re-transmission has better performance than RV2 re-transmission for RV3 self-decodability. RV2 re-transmission cannot be decoded at high CR, since RV2 has no self-decodable capability. 
Observation 2: RV order {0,3,2,1} outperforms RV order {0,2,3,1}, if RV0 transmission is missing.
Proposal 1: Default RV order should be {0,2,3,1} in low CR applications. 
Proposal 2: Default RV order should be {0,3,2,1} in high CR applications.
Table 2. Simulation settings
	Channel
	AWGN

	Modulation
	256QAM, 64QAM, 16QAM, QPSK

	Base Graph
	BG#1

	TBS
	8448

	Code rate
	1/3, 2/5, 1/2

	Decoding algorithm
	flooding BP, Max iteration =50
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Figure 5.	Required SNR (@BLER=1e-1) of 1st re-transmission between RV orders {0,2} and {0,3} for 256QAM.
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Figure 6.	Required SNR (@BLER=1e-1) of 1st re-transmission between RV orders {0,2} and {0,3} for 64QAM.
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Figure 7.	Required SNR (@BLER=1e-1) of 1st re-transmission between RV orders {0,2} and {0,3} for 16QAM.
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Figure 8.	Required SNR (@BLER=1e-1) of 1st re-transmission between RV orders {0,2} and {0,3} for QPSK.
Conclusion
The following summarizes the observations and proposals in this contribution.
Observation 1: RV order {0,2,3,1} outperforms RV order {0,3,2,1}, if RV0 transmission is received.
Observation 2: RV order {0,3,2,1} outperforms RV order {0,2,3,1}, if RV0 transmission is missing.
Proposal 1: Default RV order should be {0,2,3,1} in low CR applications. 
Proposal 2: Default RV order should be {0,3,2,1} in high CR applications.
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