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In RAN1-NR3 meeting, the following agreements were 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. 

In this contribution, we discuss the default RV order for special cases.
[bookmark: _GoBack]Rate-matching scheme
In last meeting, the main part of rate-matching is decided. Coded bits are collected into a virtual circular buffer to facilitate rate-matching and IR-HARQ transmission. For each transmission, the start position is determined by current redundancy version (RV) and sequentially read out. Conventionally, the RV positions are uniformly distributed. However, in order to support self-decodability, RV3 is moved a little closer to the end of the circular buffer. there are 4 fixed RV positions as shown in Figure 1. The transmission order of RV number is typically [0,2,3,1]. Note that the circular buffer size is limited for some UE categories. 
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Figure 1	Circular buffer for NR LDPC rate-matching



Default RV order
It is discussed that for some special cases RV index is not indicated by signalling for each transmission, so a default RV order should be defined. In this section, we consider two RV orders ([0231] and [0321]) and compare the performance.
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[bookmark: _Ref494356199]Figure 2	 Illustration of the effect of different RVs, rate = 0.8

From the illustration in Figure 2, it can be understood the effect of choosing a different RV for the 2nd transmission. For high code rates, RV1 or RV2 are both good choices, while for middle and low code rates, RV2 is better because it provides larger gains. This result was shown in the contribution [2] in last meeting. RV3 can be chosen only if the code rate is lower than 0.4. 
Simulations with AWGN channel and flooding BP decoder algorithm with 50 iterations are shown in Figure 3. From the results it can be observed that the performance gap of 2nd transmission between RV order [0, 2] and [0, 3] is significant for high and middle code rates. As expected, the largest performance degradation of [0, 3] is around 1.7 dB for rate 0.9. A similar result is observed when K equals to 8448 in Figure 4.
For [0 2 3 1] and [0 3 2 1], since both orders send the same bits after the 3rd transmission, performance should be identical for both orders.  
Thus, from a performance perspective, the optimal default RV order should be [0, 2, 3, 1] as used in LTE. However, if self-decodability is required for some special cases, RV3 is preferred to be chosen for re-transmissions. 
Based on the above analysis and results, we propose:
Proposal 1: The default RV order should be [0, 2, 3, 1] for some special cases where RV index is not signaled in each transmission.
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[bookmark: _Ref494357494]Figure 3	 BG1 Performance of 2nd transmission for two RV orders, K=528
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Figure 4	 BG1 Performance of 2nd transmission for two RV orders, K=8448

Conclusions
Considering the majority of cases and the performance of LDPC codes, we conclude that the following should be adopted.
Proposal 1: The default RV order should be [0, 2, 3, 1] for some special cases where RV index is not signaled in each transmission.
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