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Introduction
In RAN1#84bits, the following has been agreed on the support of channel coding design for 5G new radio [1].
Agreements:
· Candidates for 5G new RAT data transmission are identified as the following
· LDPC code 
· Polar code 
· Convolutional code (LTE and/or enhanced convolutional coding)
· Turbo code (LTE and/or enhanced turbo coding)
· Note: It is RAN1 common understanding that combination of above codes is not precluded
· Note: Outer erasure code is not precluded
· Selection of 5G new RAT channel coding scheme(s) will consider,
· Performance
· Implementation complexity 
· Latency (Decoding/Encoding)
· Flexibility (e.g., variable code length, code rate, HARQ (as applicable for particular scenario(s)))
To identify different channel coding candidates for each usage scenario, the evaluation methodology and assumption on AWGN channel were also discussed and agreed [1]. In this contribution, we provide further discussion on link-level evaluation assumptions for 5G channel coding.
Discussion
1.1 Simulation assumptions on the fading channel
Performance evaluation on AWGN channel can provide initial performance comparison of channel coding    candidates. To achieve accurate coding gain on realistic transmission environments, simulations on fading  channel is essential for 5G channel coding scheme selection.
· Antenna configuration
Performance evaluation of single spatial stream transmission is sufficient for channel coding. If spatial division multiplexing (SDM) is supported, to improve robustness of the link, beamforming techniques for MIMO transmission will be introduced which will increase complexity of simulation and will not be desired to observe coding performance clearly. 
Proposal 1: Antenna configuration with 1 Tx/1 Rx as baseline .
· Fading channel models
To evaluate robustness of coding candidates on different fading channels, multiple channel models should be considered. Considering immature new channel modeling, existing 3GPP channel modes such as ETU, EPA, and EVA are preferred for channel coding evaluation, which can well reflect different characteristic of fading channels, e.g. DS, speed. For coding candidates, whether additional efforts are needed for adaptation of different fading channels should be provided. 
Proposal 2: Existing 3GPP channel modes such as ETU, EPA, and EVA are used as starting point for channel coding evaluation. For coding candidates, whether additional efforts are needed for adaptation of different fading channels should be provided.
· Coding rates and block size
In case of eMBB scenario, 8 coding rates are provided in simulation assumptions. To reduce repetitive simulation work, based on evaluation results on AWGN channel, coding rates candidates for fading channel can be limited to several typical values, e.g. rate 1/3, 1/2, 3/4, 8/9 respectively representing low, medium, high, ultra high rates.
Info. block size defined in simulation assumptions for AWGN channel can be reused for performance evaluation on fading channels in various usage scenarios.
Proposal 3: Based on evaluation results on AWGN channel, the number of coding rates candidates for fading channel can be reduced. Info. block size for AWGN channel can be reused for fading channels.
· Modulation
As provided in simulation assumptions, QPSK and 16QAM modulation are appropriate for URLLC and mMTC scenarios. For eMBB scenario, to fully reflect effect of high-order modulations on BLER performance besides 64QAM modulation, 16QAM also can be considered for evaluation on fading channel. 
Proposal 4: Additional modulation order of 16QAM is considered for eMBB scenario.
· Waveform and interleaver
To effectively mitigate time/frequency selective fading, existing OFDM parameters and interleaver design principles for LTE can be reused in the initial phase of evaluation for channel coding. 
Proposal 5: Existing OFDM parameters and interleaver design principles for LTE can be reused in the initial phase of evaluation for channel coding. 
1.2 Other aspects on performance evaluation
· Rate matching 
Similar to 4G channel coding design, 5G channel coding scheme should perform very well on rate matching aspects. Rate matching performance does not simply indicate rate compatible ability. At least, rate matching ability of new coding should include the support of variable data size with finer granularity, flexibility on coding rate and incremental redundancy HARQ mechanism.
Yet, rate matching schemes are dramatically different for various coding candidates. Therefore, rate matching performance should be evaluated on both AWGN and fading channels. BLER performance, rate matching flexibility with ability of supporting flexible TB size and coding rates, rate matching efficiency, and rate matching complexity can be regarded as performance metrics. 
Proposal 6: Rate matching performance should be evaluated on both AWGN and fading channels. BLER performance, rate matching flexibility, rate matching efficiency, and rate matching complexity can be regarded as performance metrics.
· Decoding complexity









Computational complexity is an important metric in the evaluation of the decoding algorithms. Decoding algorithm complexity should be quantified for the comparison of different channel coding. For example, as illustrated in [2], computation complexity of Max-Log-MAP for turbo codes and BP algorithm for LDPC codes can be expressed as  and  respectively, where for maximum iteration number,  for information block length,  for memory length of component code of Turbo code for code length,  for number of parity bits, for average variable degree of LDPC parity check matrix (PCM), for average check degree of LDPC PCM.
Proposal 7: Decoding algorithm complexity should be quantified for the comparison of different channel coding schemes.

Conclusion
In this contribution, we discuss link-level evaluation assumptions for channel coding. The above discussion is summarized with following proposals:
Proposal 1: Antenna configuration with 1 Tx/1 Rx as baseline .
Proposal 2: Existing 3GPP channel modes such as ETU, EPA, and EVA are used as starting point for channel coding evaluation. For coding candidates, whether additional efforts are needed for adaptation of different fading channels should be provided.
Proposal 3: Based on evaluation results on AWGN channel, the number of coding rates candidates for fading channel can be reduced. Info. block size for AWGN channel can be reused for fading channels.
Proposal 4: Additional modulation order of 16QAM is considered for eMBB scenario.
Proposal 5: Existing OFDM parameters and interleaver design principles for LTE can be reused in the initial phase of evaluation for channel coding. 
Proposal 6: Rate matching performance should be evaluated on both AWGN and fading channels. BLER performance, rate matching flexibility, rate matching efficiency, and rate matching complexity can be regarded as performance metrics.
Proposal 7: Decoding algorithm complexity should be quantified for the comparison of different channel coding schemes.
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