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Introduction
In RAN1 #88bis meeting [1], the following agreement has been reached for evaluating channel coding schemes on eMBB PBCH.
Agreement:
· The primary candidates for PBCH channel coding are: 
· Polar control channel coding scheme, with Nmax <= 512, reusing same decoder
· LDPC data channel coding scheme, reusing same decoder – i.e. no new shift network, but a new base graph may be considered
· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]LTE TBCC may also be considered if fundamental problems are unresolved with the above candidates
· Evaluate BLER and FAR performance until RAN1#89, with the following assumptions:
· Implementable decoders, i.e.:
· For polar decoding: Lmax = 8
· For LDPC decoding: min-sum variants, flooding 50 iterations
· Info + CRC = 40-100 bits
· Target FAR is that achieved with CRC size = 16
· Starting code rate <= 1/6
· Performance to be compared based on a single transmission with no combining
· Note that it is assumed that PBCH uses Chase combining – i.e. IR is not supported.  
· Decoder power may optionally also be considered

In this contribution, evaluation results of polar and LDPC codes for PBCH are provided.
Discussion
In LTE design, the length of MIB on PBCH is 40 bits (including 24 bits transport block and 16 bits CRC) [2]. The bits are encoded to 120 bits with rate 1/3 TBCC code. The final PBCH gets nearly 2000 bits by repetition. 
However, NR-PBCH design was agreed in RAN1#88bis to have 576 REs with payload size ranging from 40-100 bits. NR-PBCH may need more payload bits and encoded with lower coding rates, the simulation settings of {K=40, 80 and R=1/6} without repetition is conducted. The length of code word is limited within Nmax<=512. 
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]An evaluation of polar and LDPC codes is conducted. The coding schemes are as follows:
· Polar: Hash polar (v=12, CRC-7) with a SCL decoding algorithm [3]. The list size 8 is needed for relatively better performance and lower complexity. 
· LDPC: LDPC code designed in [4]. NMSA is used with 50 iterations. Considering that the inherent parity check achieves similar FAR with 8 bits CRC at low coding rates [5], only 8 bits CRC is used for LDPC to reduce the overhead. 
The simulation is conducted with QPSK modulation and AWGN.  Figures 1 and2 show the simulation results. 
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Figure 1: Performance of Polar and LDPC, K=40, R=1/6, QPSK
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Figure 2: Performance of Polar and LDPC, K=80, R=1/6, QPSK
Figure 1 shows that polar code has better performance than LDPC for K=40, R=1/6.  The gap is about 1dB for all SNRs. 
For the case of K=80, R=1/6 in Figure 2, both polar and LDPC codes achieve coding gain for large information block. Polar code outperforms LDPC code with more than 1dB. Polar code obtains a better performance for the cases NR-PBCH need. 
[bookmark: OLE_LINK48]Observation 1: Polar code performs better than LDPC on NR-PBCH. 
Proposal 1: Polar code should be used for NR-PBCH. 
Conclusion 
The above discussion is summarized with following observations and proposals:
Observation 1: Polar code performs better than LDPC, TBCC and eTBCC on NR-PBCH. 
Proposal 1: Polar code should be used for NR-PBCH. 
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