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[bookmark: _Ref129681862][bookmark: _Ref124589705]1	Introduction
It was agreed [1] that LDPC codes are adopted for eMBB data channel and polar codes are adopted for eMBB control channel if the payload size is larger than 11 bits. The channel coding scheme(s) for URLLC is FFS [2].
It was agreed [3] that Rel-15 NR targets to support the ultra-reliable part of URLLC by June 2018 [4]. As an important component for URLLC, the channel coding scheme(s) for URLLC may need to be determined. 
The scope of RAN1 for NR high-reliability URLLC was extensively discussed in RAN plenary meeting #78. It was agreed [5] that further contribution is allowed for certain RAN1 topics without consensus. One of the topics is the channel coding for control and data targeting high reliability.  
In this contribution, we discuss the channel coding scheme(s) for URLLC data channel. 
2	Discussion
It is described in [6] that a general URLLC reliability requirement for one transmission of a packet is  for 32 bytes with a user plane latency of 1 ms. There are many URLLC scenarios [7], each of which may have its own reliability and latency requirement for its own supported payload sizes. In the simulation assumptions related to URLLC evaluation [8], the PHY packet size could be 32 bytes, 50 bytes or 200 bytes. It is beneficial to support high reliable transmissions of variable payload sizes, where each transmission is targeted to a reliability level of . 
Since LDPC codes have been adopted for eMBB data channel, it is a natural extension to apply LDPC codes for URLLC data channel. It was agreed [9] that two LDPC base graphs are supported in NR. Base graph (BG) 1 is used for high code rates and large block lengths, while BG 2 is used for low code rates and small block lengths. Specifically, it was agreed [9] that BG2 is used when 1). Code rate R; 2). CBS bits; 3). CBS bits and code rate R. Otherwise, BG1 is used. For high reliability transmission for URLLC data, a channel code with low code rates is generally used. Hence, we will focus on LDPC BG2 in the rest of this contribution. 
LDPC codes are known for their good area and energy efficiency, low decoding latency and good BLER performance at medium to large block lengths. However, unlike polar codes which have been proved to have no error floor [10], an error floor may exist for LDPC codes [11]. 
Hence, we examine the performance of LDPC BG2 at the target BLER level of . Figure 1 shows the simulation results for LDPC BG2. In our simulations, AWGN channel and QPSK modulation are assumed. The code rate is fixed to 1/3 and the information block length (including CRC) is K=50:50:500. The sum-product decoding with a maximum number of iteration of 50 is applied. It can be observed from the figure that some error floor exists for K= 400, 450 bits. Figure 2 shows results of another simulation with LDPC BG2 for the code rate of 1/6 and the information block length (including CRC) of K=50:50:500. It can be observed from the figure that some error floor exists for K=450 bits. 
[image: ]
Figure 1: BLER performance of LDPC BG2 at code rate 1/3
[bookmark: _GoBack][image: ]
Figure 2: BLER performance of LDPC BG2 at code rate 1/6
Based on the above observations, we have the following proposal:
Proposal 1: The error floor of LDPC BG2 needs to be further examined before its adoption for URLLC data channel.
Since polar code does not have an error floor [12], it may be considered as a candidate channel coding scheme for URLLC data channel.  

3	Conclusion
In this contribution, we discussed the channel coding scheme(s) for URLLC data channel. Our proposal is as follows: 
Proposal 1: The error floor of LDPC BG2 needs to be further examined before its adoption for URLLC data channel.
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