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1. Introduction
In RAN1 meeting #88b, following agreements were made [1]:
	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
· 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
Agreements:
· SS burst set periodicity default value for initial cell selection: 20/20 msec
· Note that RAN1 assumes that RAN4 will investigate requirements
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)
· PBCH phase reference: DMRS
· PBCH TTI: 80 msec



In this contribution, we compare the BLERs of LDPC and Polar codes considering CRC length reduction of LDPC codes and CRC overhead of Polar list decoder.
2. Comparison of LDPC codes and Polar codes
 In this section, we compare LDPC codes with Polar codes in terms of BLER. We propose following LDPC code of rate 1/6 for K=64 and 80.
· N=384, K=64, Z=32
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· N=480, K=80, Z=40
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The maximum FAR of our LDPC code is about 2.3 for K=64 and 80 so that the parity check can reduce 6 bit size of CRC because of –log2(2.3). Table 1 shows LDPC and Polar code parameters for fair comparison of LDPC and Polar codes. Here, the code rate of Polar code is higher than that of LDPC codes because of CRC overhead of list decoder. Additional simulation assumptions are given in Appendix.
Table 1. LDPC and Polar code parameters
	
	Codeword (N)
	Payload (K)
	CRC
	Info Size
	Code rate

	LDPC
	384
	64
	10
	54
	1/6 (= 64/384)

	Polar
	384
	73
	19 (=16+3)
	54
	0.19 (=73/384)

	LDPC
	480
	80
	10
	70
	1/6 (= 80/480)

	Polar
	480
	89
	19 (=16+3)
	70
	0.185 (=89/480)


Figure 1 shows the BLERs of LDPC and Polar codes for K=64 and 80. Figure 1 shows that the Polar code outperforms LDPC codes with min-sum decoding. The performance gap of Polar and LDPC codes at BLER of 10-2 is about 0.2dB for K=64 and about 0.3dB for K=80, respectively. In addition to that, Polar code slightly outperforms LDPC codes with sum-product decoding for both K=64 and 80. The performance gap of Polar and LDPC codes at BLER of 10-2 is about 0.1dB for K=64 and about 0.2dB for K=80, respectively.
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Figure 1. Comparison of LDPC and Polar codes (K=64 and 80)
Observation: Polar code slightly outperforms LDPC code for payload size of 64 and 80.

3. Conclusion
In this contribution, our observation and proposal are as follows:
Observation: Polar code slightly outperforms LDPC code for payload size of 64 and 80.

4. Reference
3GPP RAN1#88bis Chairman’s note

5. Appendix
Simulation assumptions to compare LDPC and Polar codes are as follows.
Table 2. Simulation Assumptions
	Channel model
	AWGN

	Modulation
	QPSK

	Code rate
	1/6

	Decoding
	LDPC: 50 iterations
- Standard flooding with normalized min-sum (attenuation factor=0.885)
- Standard flooding with SPA
Polar: CRC-assisted List-8 decoder
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