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Introduction
In RAN1 #87 [1], it has been agreed that Polar codes are used for eMBB uplink and downlink control information. In NR Ad hoc meeting [2], the following agreements are achieved. 
Agreement: 
· The channel coding working assumptions from RAN1#87 are agreed, with clarification that the mentioned DL control information means DCI (i.e. does not include PBCH, SIBs or PCFICH (if it exists for NR))
The channel coding scheme for PBCH has not been specified yet. This contribution  provides performance evaluations of Polar, TBCC, enhanced TBCC and LDPC codes on PBCH. 
Discussion
In LTE design, the length of MIB on PBCH is 40 bits (including 24 bits transport block and 16 bits CRC) [3]. 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 has not been confirmed. Considering that NR-PBCH may need more payload bits and encoded with lower coding rates, the simulation settings of {K=40, 80 and R=1/6, 1/3} without repetition is conducted. To avoid loss of the system, the length of code word is limited within a level of hundred bits. 
We choose polar codes, TBCC, eTBCC and LDPC as the candidate codes. The coding schemes are as follows:
· Polar: CC polar (CRC-11+CRC-8) with a SCL decoding algorithm [4]. The list size 8 is needed for relatively better performance and lower complexity. 
· TBCC: LTE TBCC with a Viterbi decoding algorithm and 16 bits CRC.
· eTBCC: 256-states TBCC with Viterbi decoding algorithm and 16 bits CRC [5].
· LDPC: LDPC code designed in [6]. Flooding BP decoding algorithm with 50 iterations is used. 
The simulation is conducted with QPSK modulation and AWGN. Figures 1-4 show the simulation results. 
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Figure 1: Performance of Polar, TBCC, enhanced TBCC and LDPC K=40, R=1/6
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Figure 2: Performance of Polar, TBCC, enhanced TBCC and LDPC K=40, R=1/3
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Figure 3: Performance of Polar, TBCC, enhanced TBCC and LDPC K=80, R=1/6
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Figure 4: Performance of Polar, TBCC, enhanced TBCC and LDPC K=80, R=1/3
Figure 1 shows that polar code has the best performance for K=40, R=1/6. eTBCC achieves about 0.5dB gain comparing with TBCC. LDPC has similar performance with TBCC at BLER=0.01 but worse in lower SNR. 
For the case of K=40, R=1/3 in figure 2, eTBCC and Polar have the similar performance. The gap between eTBCC and TBCC code is about 0.5dB.  LDPC has the worst performance as expected because of the short block size. 
For larger information block size (K=80) in Fig 3 and 4, polar code outperforms the other coding candidates especially at larger block size and lower rate. Comparing with TBCC, eTBCC has a stable coding gain of 0.5dB at BLER=0.01. As the information block size increases, the performance of both polar and LDPC codes improve and more than that of TBCC and eTBCC.  LDPC has slightly better performance than that of TBCC at K=80, R=1/3 and outperforms eTBCC at K=80, R=1/6. 
Observation 1: Polar code performs better than eTBCC, TBCC and 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 eTBCC, TBCC and LDPC on NR-PBCH. 
Proposal 1: Polar code should be used as the channel coding scheme of NR-PBCH. 
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