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Introduction
In the RAN1 NR Ad-Hoc#3 meeting the following working assumption of the usage scenarios of the two BGs were reached [1]: 
Working Assumption:
· Use base graph #1 for combinations of block lengths K>308 and code rates (as defined in previous email discussion) R>2/3.
· Base graph #2 may be used for block lengths K≤308 and code rates R>2/3, but the scheduler should take into account that no base graph is optimized for this region of K and R and therefore allow extra link adaptation margin.
To be confirmed at RAN1#90bis. 
In this contribution we further discuss the remaining details of the usage of the two base graphs and the method to indicate which base graph should be used. 
Usage of the two base graphs
The agreed PCMs for BG1 and BG2 are simulated using sum-product decoder algorithm with 50 iterations. Performance results are shown in Figures 1 and 2. Simulated parameters:
· BG1:
· Code rates = 1/3~0.93
CBS = 40~8448
· BG2:
· Code rates = 1/5~3/4
· CBS = 40~3840
Kmin1 of BG1 of NR LDPC codes
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[bookmark: _Ref489539273]Figure 1 Performance of BG1 for CBS = 40~1600
Figure 1 shows the BG1 results for the CBS range of 40 to 1600 bits to check the availability of CB length. For BLER = 1e-2 and all code rates, the max CBS for which spikes are found is about 264 bits. For BLER = 1e-4, spikes appear at around 288-304 bits for code rates <= 8/9. For code rate >= 8/9, spikes are only observed for 1e-4 at CBS = ~1000 bits. Note that such short CBS implies no CB segmentation and the entire TBS is also around 1000 bits. The typical targeted BLER for a TB in eMBB scenario is 1e-2, rather than 1e-4, hence those spikes at BLER=1e-4 do not impact eMBB performance. K=308 is not simulated and will not be selected for TBS table because it is not byte aligned. Based on the above analysis, it is reasonable to set Kmin1 to around 312 bits.
Proposal 1: The minimum CBS supported by BG1 is 312 bits, e.g., K≥312.  

Maximum code rate of BG2 for small K
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Figure 2  Required Es/N0 vs. information block length for BG1 and BG2, code rate = 3/4
Figures 2 shows the performance results of BG1 and BG2 for code rate 3/4 and information block lengths up to 3840 bits. Note that the kernel part of BG2 is designed for code rate 2/3, therefore performance, at least for BLER 1e-4, degrades at higher code rates (e.g., code rate 3/4) due to heavy puncturing. 
Considering no segmentation for TBS<312 and the target BLER cannot be as small as 1e-4, we can assume BG2 is able to support rates < 3/4 when K<312.
Proposal 2: The supported code rate of BG2 is smaller than 3/4 when K<312.

Determination of code rates for initial transmission
In the above section we discussed the usage scenarios of two BGs based on the threshold of CBS and code rate. Another remaining issue is that the code rate is slightly variable due to the actual physical resource allocation, even though TBS and MCS are fixed. Such variations can impact the choice of which base graph to be used when the actual code rate is close to the switching code rate threshold. This may lead to some ambiguity between UE and gNB on which base graph is used, and that would require additional efforts at both UE and gNB sides to resolve it. Since the final code rate is approximately determined by MCS and the CBS is known once the TBS is assigned, one simple way to avoid such ambiguity is to use MCS and TBS together to indicate which BG should be used.
Proposal 3: The usage of BG1 and BG2 is indicated by MCS level and TBS. 
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Conclusions
This contribution describes the remaining issues of NR LDPC code for eMBB. The following conclusions are presented: 
Proposal 1: The minimum CBS supported by BG1 is 312 bits, e.g., K≥312.  
Proposal 2: The supported code rate of BG2 is smaller than 3/4 when K<312.
Proposal 3: The usage of BG1 and BG2 is indicated by MCS level and TBS. 
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