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NR supports two LDPC BGs (Base Graphs) for the data channels. The selection of these two BGs depends on nominal code rate and TBS (Transport Block Size). In RAN1 meeting #90bis [1], it was agreed that for initial transmissions with code rate larger than ¼, BG2 is not used when TBS is larger than 3824 bits. BG2 is used for initial transmissions with code rate no more than ¼ for all TBS supported at that code rate. 
The BG selection based on the code rate of the initial transmission raises a potential issue: If a receiver misses the DCI of the initial transmission, and is followed by a DTX to NACK error, then the receiver may select a different BG, in the case where the MCS is changed between initial transmission and retransmission.
In this contribution, we discuss potential solutions to this issue. 
2	Discussion
There are two BGs supported in NR. In general, BG1 is used for large block sizes and high code rates and BG2 is used for small block sizes and low code rates. The determination of BGs is based on the code rate of the initial transmissions  and the TBS. Specifically, BG2 is used in one of the following conditions:  
· 
·  and 
· 
Otherwise, BG1 is used. 
The BG selection decision needs to be aligned between transmitter and receiver. Once a receiver decodes the DCI in the initial transmission, it knows the code rate  and the TBS. Hence, it could deduce which BG is used based on the above criteria. 
If a receiver misses the DCI of the initial transmission, and is followed by a DTX to NACK error, the receiver will treat the code rate  of retransmission as the code rate of the initial transmission. Then, it will select the BG based on  and TBS. Though the TBS does not change between initial transmission and retransmission, the code rate may change between initial transmission and retransmission. If either  and  is above ¼ and the other one is below ¼, then a different BG selection decision will be made at the transmitter and receiver. 
To avoid this issue, two types of solutions were discussed in [1]. The first type of solution is to explicitly indicate the BG in DCI. This solution is straightforward and robust, at the cost of increased overhead. Considering that the above error case occurs infrequently, the increased overhead in DCI may not be worthy. 
The second type of solution is to make use of the MCS field in the DCI to unambiguously indicate the BG selection. Here, one potential solution is to restrict the MCS set usage in the retransmissions such that the code rate used in retransmissions results in the same BG selection as for the initial transmission. For example, if  is larger than ¼, then the code rate  of any subsequent retransmissions should also be larger than ¼. This restriction on the code rate of retransmissions may cause additional handling at base station and may not be an efficient use of resources. Consider the scenario in which the channel condition at the time of retransmission improves from the time of the initial transmission. If  is less than ¼, then the restriction of  to be below ¼ may be a waste of channel resources. The advantage of this approach is that there’s no impact on the system specification. 
Another potential solution is to enable the TBS and the BG to be derived from the MCS field unambiguously for both initial and retransmissions, without additional restrictions on the MCS set for retransmissions. This could be achieved by designing the TBS determination formula or table such that the same TBS entries do not exist for the code rates above ¼ and the code rates below ¼. This approach requires some specific design in the TBS determination process. 
Comparing the pros and cons of the above potential solutions, we think the solution of restricting the gNB’s scheduling flexibility on the MCS of retransmissions may have the least impact on the whole system. Hence, we have the following proposal:
Proposal 1: Some restrictions could be applied on gNB’s scheduling of MCS for retransmissions such that the ambiguity of the BG selection does not exist.

3	Conclusion
In this contribution, we have made some observations resulting in the following proposal for the LDPC HARQ RV order design: 

Proposal 1: Some restrictions could be applied on gNB’s scheduling of MCS for retransmissions such that the ambiguity of the BG selection does not exist.
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