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1 	Introduction
In RAN1 NR Ad-Hoc #3 meeting, the following agreement was made on RV positions for LDPC [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 share our views on the default RV order for LDPC in NR.
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For special cases when RV index is not explicitly signalled, default RV order should be used for initial transmission and retransmission. Considering the two candidate RV orders {0,2,3,1} and {0,3,2,1}, when all transmissions are received, it can be seen that,

· The same combination will be achieved after three transmissions for both candidates, as transmission from RV0, RV2, and RV3. 
· As RV1 is used at the fourth transmission for both candidates, the same combination shall be achieved after four transmissions for the two candidates. 
· The main difference between the two candidates is the transmission for 2nd transmission. 

RV2 starts from the middle of the circular buffer, while RV3 starts from a position near to the end of the circular buffer. Therefore, it can be seen that there will be a larger ratio of repetition rather than new parity bits for 2nd transmission by RV order {0,3,2,1}, comparing with RV order {0,2,3,1}, especially for higher code rate for BG1 and BG2. This means RV {0,2,3,1} will provide more IR HARQ gain for the corresponding code rates. 

Evaluation for the combination of RV0+RV2 vs. RV0+RV3 is shown in Figure 1. It can be observed that {0,2,3,1} will show better performance for 2nd transmission than {0,3,2,1}, especially for higher code rate in BG1 and BG2.
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Figure 1: Evaluation for combination of RV0+RV2 vs RV0+RV3 for (a) BG1, K=4224 and (b) BG2, K=1280

Observation 1: RV order {0,2,3,1} provide better performance for 2nd transmission than {0,3,2,1}, while the two orders may have the same performance for 3rd and 4th transmission.

Proposal 1: RV order {0,2,3,1} should be used as the default RV order.
3 	RV order and self-decodability
In the case of grant free UL transmissions, gNB may miss some (first or extra) transmissions. A good RV pattern is needed to support such scenarios and having self-decodability can be important. Also, the number of transmissions can be much higher than 2-3 transmissions. In the case of different RVs are used, it is required to indicate the RV used in the transmission such that gNB able to soft combine it proper order to improve the decoding possibilities. In the case of gNB does not buffer the received signal for possible grant-free based transmissions, having self-decodability among nearby retransmissions can also be important. The RV pattern for grant-free should consider this scenario [2].
To guarantee a low latency, self-decodability may provide more chances to decode the packet. Since grant free UL may mainly happening with medium-to-lower rates, using RV0 or RV3 in the RV pattern can be beneficial. For example, pattern could be {0, 0, 0, ..} or {0, 3, 0, 3, 0, ..}. 

Proposal 2: Self-decodable RV pattern can be suitable for UL grant free transmission. 

4 	Conclusions
In this contribution, we discuss the default RV orders for the cases when all transmission received, and some transmission is missed. We have following observation and proposals, 

Observation 1: RV order {0,2,3,1} provide better performance for 2nd transmission than {0,3,2,1}, while the two orders may have the same performance for 3rd and 4th transmission.

Proposal 1: RV order {0,2,3,1} should be used as the default RV order.

[bookmark: _GoBack]Proposal 2: Self-decodable RV pattern can be suitable for UL grant free transmission.  
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