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Introduction
URLLC is a novel and important area of NR which aims to provide ultra-reliable and low latency communications for applications such as industrial factory automation, mobile health care, vehicular communications, and multimedia priority service. Depending on applications, the typical payload size can be 32 bytes. The target for user plane latency should be less than 0.5ms for UL and 0.5ms for DL. A general reliability requirement for one transmission of a packet is 10-5 [1].
For channel coding in eMBB, it has been agreed that the control channels adopt polar codes while the data channels adopt LDPC codes. There are two LDPC base graphs (BGs) for eMBB that are used for efficiently generating HARQ-IR compatible parity information. For data transmission, the selection of a BG depends on code rate (CR) and code block size (CBS). The BG2 is selected if one of the following conditions is met: (1) CR ≤ 1/4; (2) CBS ≤ 308 bits; (3) CBS ≤ 3840 bits and CR ≤ 2/3, otherwise, BG1 is selected. The property of BG2 is more suitable for smaller CBS. 
The channel coding scheme for URLLC data channel should fulfill the latency and reliability requirements while reuse the eMBB design as much as possible in order to save the re-design effort and tight schedule. In RAN plenary #78 meeting, there is no consensus to include a new channel coding scheme for the data channel [2]. In this contribution, we would like to show by simulation results that eMBB LDPC BG2 is suitable for the URLLC data channel.
Determination of URLLC Channel Coding
Benefits of BG2
The agreed eMBB LDPC BG2 protomatrix is shown in Figure 1. The part for generating parity bits adopts a diagonal structure. Given information bits, such design allows a linear encoding efficiency (for diagonal part, repeated accumulation algorithm can be used and each parity bit is simply a sum of part of previous information and parity bits). 
BG2 is designed for smaller Kb and larger Z. Thus the encoding and decoding process can be done efficiently as larger Z enables more parallel computations in encoding and decoding. It follows that higher processing throughput can be attained by using BG2 with larger Z. Furthermore, BG2 is suitable for URLLC applications since it is designed for smaller payload sizes and lower coding rates. 
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Figure 1: Agreed eMBB LDPC BG2 protomatrix.
Simulation results
[bookmark: _Ref481740162]In order to verify the suitability of LDPC BG2 for URLLC, several simulations were conducted. The simulation settings are QPSK modulation, AWGN channel, using flooding sum-product decoding algorithm, with maximum decoding iterations = 50, and early termination using a single parity check pass. 
In Fig. 2, the CBS granularity for LDPC BG2 simulation results are shown. The blue lines are with CR = 0.2, the black lines are with CR = 0.33, the green lines are with CR = 0.4, the cyan lines are with CR = 0.4, and the red line are with CR = 0.67. For each CR value, the curves for required SNR for BLER = 10x with x = -2, -4, -5, are plotted with different marks.
From the simulation results, we see that from BLER = 10-2  to 10-5, the CBS granularity curves remain relatively smooth. For CR = 0.2, 0.33, 0.4, 0.5 and BLER = 10-5, the max jump of the CBS curve with is around 0.3 dB. For CR = 0.67 and BLER = 10-5, the max jump of the CBS cure is around 0.5 dB. These are acceptable for real applications. 
In Fig. 3 and Fig. 4, we show BLER vs SNR simulation results for CBS = 256 and 720, respectively. In both cases we see that there are no error floors at BLER = 10-4  and 10-5.
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Figure 2: CBS granularity of BG2
[image: ]
Figure 3: BLER vs SNR, CBS = 256
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Figure 4: BLER vs SNR, CBS = 720
Therefore, eMBB LDPC BG2 meets the URLLC requirements and can be reused for URLLC use cases.
Observation 1: The structure, design target, and simulation results show that BG2 is suitable for URLLC data channel coding.
We have a proposal as follows.
Proposal 1: LDPC BG2 can be adopted for URLLC data channel coding.
Conclusion
The following summarizes the observation and proposal in this contribution.
Observation 1: The structure, design target, and simulation results show that BG2 is suitable for URLLC data channel coding.
Proposal 1: LDPC BG2 can be adopted for URLLC data channel coding.
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