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Introduction
[bookmark: _GoBack]A study item of new radio access technology is agreed in RAN1#84bis[1] and the study aims to develop an NR access technology to meet a broad range of use cases. The 3rd objective is as following:
· Fundamental physical layer signal structure for new RAT
· Waveform based on OFDM, with potential support of non-orthogonal waveform and multiple access
· FFS: other waveforms if they demonstrate justifiable gain
· Basic frame structure(s)
· Channel coding scheme(s)
In this contribution, we firstly analyze the coding requirements from usage scenarios and deployment scenarios, and then give a general view on the potential channel coding scheme(s).
5G Usage scenarios analysis
Based on the latest discussion in [2]，NR should support the families of usage scenarios for IMT for 2020 and beyond, including :
-	eMBB (enhanced Mobile Broadband)
-	mMTC (massive Machine Type Communications)
-	URLLC (Ultra-Reliable and Low Latency Communications)
For eMBB, extreme high throughput should be provided to support HD video, cloud storage and VR services. The target for peak data rate should be 20Gbps for downlink and 10Gbps for uplink. The target for peak spectral efficiency should be 30bps/Hz for downlink and 15bps/Hz for uplink. The supporting bandwidths for each frequency are 200MHz for 4GHz and 1GHz for 30GHz and 70GHz. All these requirements imply that ultra big TBS might be included to occupy more bandwidth and improve spectrum efficiency. Hereby, data storage and decode face big challenge.
For mMTC, small packets, like hundreds of bits, are frequently used. For URLLC, the target for user plane latency should be 0.5ms for UL and 0.5ms for DL. Furthermore, if possible, the latency should also be low enough to support the use of the next generation access technologies as a wireless transport technology that can be used within the next generation access architecture. The target for reliability should be 1-10-5 within 1ms. The user plan latency and reliability have strict demand on coding performance at very low BLER and retransmission times. As for the code design in NR, code scheme(s) with error floor should be avoid to be used for URLLC.
Observation 1: Coding schemes for NR should support variety TBS, flexible coding rates selection, low decoding error rate and fast decode. 
Chanel coding schemes
Overview on LTE
LTE support different code schemes for control channel, broadcast channel and data channel. RM and TBCC are used for broadcast and control channel. Turbo code is used for data channel. The main reason for different channel using different code schemes is that the payload and requirements for each channel is different. As for the NR, different channels will also have different payloads and design requirements. 
Proposal 1: Coding schemes for control channel, broadcast channel and data channel should be designed independently.
For data channel, Turbo code is used in LTE. Turbo code has many advantages. However, Turbo code also has some obvious drawbacks. One of them is decoding error floor. In NR, the target for reliability should be 1-10-5. With obvious error floor, it is hard to meet the high reliable requirements for NR. 
Proposal 2: In NR, error floor should be avoided for high reliability transmission. 
Turbo decoding is based on serial decoding and requires relatively high decoding time and storage. For NR, wide bandwidth and up to 1Gbps data rate will be normal case for most users. Then, whether the performance of Turbo code could satisfy decoding latency, data storage and power assumption requirement or not is still unclear. 
Proposal 3: Decoding latency, data storage and power consumption should be carefully evaluated to make coding schemes selection.
3.2 Candidate coding schemes for NR
According to the inputs from 5G workshop, different coding schemes are proposed. There are also some coding schemes are published in 5G Wireless Technology Architecture White Paper from IMT-2020 [3]. In general, the main coding schemes not including in LTE are 
1. LDPC (Low Density Parity Check Code)
LDPC has some advantages in big bandwidth and high data rate scenario. LDPC also support parallel and fast decoding. There are mainly two LDPC types: binary LDPC and Q-ary LDPC. Q-ary LDPC could have better performance on error detection and correction and could also have a better combination with higher order modulation. However, the decoding complexity of Q-ray LDPC is higher than binary LDPC. If HARQ is used for LDPC, the detail design should FFS. 
2. Polar code
Based on the discussions on Polar code, it has a better performance for small packets transmission and could effectively erase decoding error floor. Besides, the decoding complexity of Polar code is relative low.
Proposal 4: RM, TBCC, Polar code could be considered for broadcast and control channel.
Proposal 5: Turbo, LDPC and Polar code could be considered for data channel.

Conclusion
In this contribution, we give our considerations on the design of channel coding for NR. The following observation and proposals are given.
Observation 1: Coding schemes for NR should support variety TBS, flexible coding rates selection, low decoding error rate and fast decode. 
Proposal 1: Coding schemes for control channel, broadcast channel and data channel should be designed independently.
Proposal 2: In NR, error floor should be avoided for high reliability transmission. 
Proposal 3: Decoding latency, data storage and power consumption should be carefully evaluated to make coding schemes selection.
Proposal 4: RM, TBCC, Polar code could be considered for broadcast and control channel.
Proposal 5: Turbo, LDPC and Polar code could be considered for data channel.
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