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1. Introduction
According to agreements made during the previous couple of RAN1 meetings, BG selection is carried out as follows [1], [2], [3]:
· If code rate ≤ 1/4, BG2 is used 
· Else if 1/4 < code rate ≤ 2/3
· If TBS ≤ 3824, BG2 is used
· Else BG1 is used
· Else BG1 is used
One more is that, if block length K is less than or equal to 308, BG2 is used. Equivalently, if TBS is less than or equal to 292, then BG2 is used, since TB-CRC is 16 bits for TBS ≤ 3824.
Table 1 visualizes the method of LDPC BG selection that we agreed.
Table 1: LDPC BG Selection
	TBS
Code rate
	TBS ≤ 292
	292 < TBS ≤ 3824
	TBS > 3824

	Rinit ≤ 1/4
	BG2

	1/4 < Rinit ≤ 2/3
	BG2
	BG1

	Rinit > 2/3
	BG2
	BG1


In this contribution, 1) details of how the nominal code rate is obtained and 2) how BG information is delivered to a UE are discussed. The previous agreements made in RAN1#90bis are captured in Annex.
2. Remaining details on Nominal Code Rate
Two types of code rate can be considered as candidates for the nominal code rate to be used for BG selection. The first one is the target code rate linked to MCS field in the scheduling DCI. In NR, the following agreement was made in RAN1#90bis. 
	Agreement
The following fields are used in defining the MCS table: 
MCS index and a corresponding modulation order and target code rate x [1024]


The target code rate indicated by using MCS table could also be used to select LDPC BG for the data transmission and reception. In other words, the nominal code rate we are trying to define can be directly linked to the MCS field which would be included in PDSCH/PUSCH scheduling DCI. In UE behaviour perspective, such target code rate concept to be the nominal code rate would be a straightforward and robust way to select LDPC BG without any ambiguity between UE and gNB sides.
The second way is to define the nominal code rate as the transmission code rate which can be derived by TBS and the number of available REs for data transmission. In LTE, TBS and the number of available REs for the data can be inferred by scheduling DCI. That is, when scheduled, LTE UE can calculate the actual transmission code rate with TBS divided by modulation order times the number of available REs. For NR, such transmission code rate concept could be considered for LDPC BG selection. However, this second way could cause a chicken-and-egg problem between nominal code rate and TBS. According to the previous agreements, coding rate is one of the parameters used to determine TBS which needs to be used to derive the code rate. Also taking into account the second agreement, TBS that is dependent on coding rate is determined based on CB segmentation result which is dependent on BG selection (subject to the code rate). LTE Turbo code does not have that kind of issue because TBS determination does not rely on a code rate. On the contrary, NR has a possibility that TBS determination is dependent on a code rate. It is because the number of code blocks and the CRC overhead could be different by choosing different BG type. 
Having discussed above, it is proposed that the nominal code rate should be directly signalled by a field which is included in the scheduling DCI.
Proposal 1: Nominal code rate is directly signalled by a field in scheduling DCI.
3. Remaining details on BG selection
	One remaining issue is how to indicate which BG between BG1 and BG2 is used for data transmission to a UE. There are the following two alternatives.
1) Explicit indication of BG by one bit in DCI 
2) Determine TBS and BG from MCS field in DCI, and either
RAN1 has been discussed the usage of BG1 or BG2 for various cases, and concluded that a type of BG is dependent on TBS and nominal code rate. The determination of TBS and nominal code rate can naturally decide which BG is used for the corresponding data transmission. Only exceptional case is when a UE misses a DCI for DL assignment of an initial transmission and simultaneously the gNB does not know that the UE misses it. In that situation, the gNB would schedule its retransmission with the same MCS index and the same number of PRBs. If the gNB consider that the UE decodes the DL assignment correctly but fails to decode PDSCH, then there is no reason for the gNB to choose the same MCS index and the same number of PRBs as those of the corresponding initial transmission. Also, the probability of missing DL assignment and simultaneously DTX-NACK error are ignorable. Therefore, it should be enough to derive BG type from MCS and the number of PRBs. 
Proposal 2: BG type is not explicitly indicated by one bit in a scheduling DCI.
3. Conclusion
In this contribution, it is proposed that
Proposal 1: Nominal code rate is directly signalled by a field in scheduling DCI.
Proposal 2: BG type is not explicitly indicated by one bit in a scheduling DCI.
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Annex
Agreement: 
· UE can skip decoding with BG1 when the effective code rate is > 0.95. 

Agreement: 
For block lengths K≤308:
· BG2 is used for all code rates

Agreement: 
· TBSs are byte-aligned

Agreement: 
The first Working Assumption from RAN1#90 AI 6.1.4.1.2 and the first Working Assumption from NR AH#3 AI 6.4.1.3 are combined and agreed as modified below:
· For initial transmissions with code rate Rinit > 1/4, BG2 is not used when TBS>3824 
· If the FFS on UE capabilities w.r.t. support of both BGs is resolved such that it is possible that a UE does not support BG1, then the above bullet only applies if the UE supports BG1. 
· BG2 is used for initial transmissions with code rate Rinit <= ¼ for all TBS supported at that code rate
· For BG2 with TBSs larger than 3824, the TB is segmented into CBs no larger than 3840
· TBS determination for all code rates shall ensure that no zero padding is necessary with BG1 segmentation; TBS determination shall also strive to achieve no zero padding also with BG2 segmentation; any special cases are only permitted for BG2. 
· If needed for BG2 segmentation, zero padding is added during segmentation, with the padding being placed at the beginning of the first code block prior to CB-CRC calculation; padding bits are transmitted. 
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