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It was agreed in RAN1 NR Ad-Hoc meeting [1] that LDPC codes are adopted for eMBB data channel and polar codes are adopted for eMBB control channel (except for very small block lengths). 
The detailed design of LDPC has been extensively discussed, and many agreements and working assumptions have been achieved. Some agreements provide the exact design specifications, e.g., the maximum information block size supported by LDPC is 8192 bits; the circulant weight of non-zero sub-blocks of QC-LDPC codes is 1, etc. Some agreements provide the range of design specifications, e.g., the number of base graphs could be {1,2,3}; the largest lifting size could be {256, 320, 384, 512, 1024}, etc. 
In this contribution, we provide our general views on the LDPC code design. 
2	Discussion
The protomatrix design of LDPC codes have been extensively discussed in RAN1 NR Ad-Hoc meeting. Much progress has been made [1]. For example, it is working assumption that the structure of a protomatrix is composed of 5 sub-matrices, with some restrictions on these sub-matrices. The maximum information block size supported by LDPC is fixed to 8192 bits. This number is a power of 2, which facilitates the implementation. The circulant weight of non-zero sub-blocks of QC-LDPC codes is 1. 
For some other design parameters, although the exact specification is not available, the range of these parameters are agreed. For example, the number of base graphs could be {1,2,3}; the largest lifting size could be {256, 320, 384, 512, 1024}. 
LDPC code design may take into account several design aspects, including performance, implementation complexity, latency and flexibility. A desired LDPC code should weigh these aspects appropriately. 
One motivation for applying multiple base graphs is to achieve good performance for the whole range of block sizes and code rates. On the other hand, multiple base graphs involve more memory storage. If the coverage range of these base graphs has overlap, then an additional decision needs to be made on the selection of these base graphs. Here, different base graphs might be used for different ranges of block size. This increases the implementation complexity. Hence, we may need to check if the performance gain resulting from multiple base graphs is worth the increase in implementation complexity. One possible trade-off could be the use of a single base graph as a baseline, while deploying additional base graph(s) for certain coverage area (i.e., block size or code rate) only for high capability UEs. This could depend on UE capability or UE category. 
Proposal 1. A single base graph for LDPC code should be used as a baseline, while additional base graph(s) could be added for certain domains based on UE capability. 

The largest lifting size  is agreed to be between 256 and 1024. A large  generally implies more parallelism could be achieved in the decoding process, which then might contribute to the decoding latency reduction. Furthermore, a large  is associated with a compact base matrix, which could further reduce the implementation complexity. However, a large  might have impact on the performance, as it imposes more restrictions on the parity check matrix design. 
Similarly, the row parallel design on the parity check matrix facilitates the parallelism decoding architecture, which will result in the reduction of decoding latency and implementation complexity. However, the restriction of the row parallel design might affect the performance. 
Proposal 2: The largest lifting size should be determined by taking into account performance, decoding latency and implementation complexity. 
[bookmark: _GoBack]Suppose a base graph is of dimension . The information block granularity could be determined by , where  and  is the supported lifting size. It is agreed that , . To match the supported information block granularity, shortening is applied before LDPC encoding. A larger set of supported lifting values results in smaller information block granularity, at the cost of higher implementation complexity. Hence, a balance between the information block granularity and the implementation complexity is needed. The lifting size may increase with the information block size. In LTE, the information block granularity is {8, 16, 32, 64} bits, with 8-bit granularity for smaller information block sizes and with 64-bit granularity for larger information block sizes. A similar scheme could be used for NR. 
Proposal 3: The information block granularity may increase with information block size.  

3	Conclusion
In this contribution, we have the following proposals for the LDPC code design: 
Proposal 1. A single base graph for LDPC code should be used as a baseline, while additional base graph(s) could be added for certain domains based on UE capability. 
Proposal 2: The largest lifting size should be determined by taking into account performance, decoding latency and implementation complexity. 
Proposal 3: The information block granularity may increase with information block size.  
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