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Introduction
In RAN1#89, some agreements on Polar code design were reached and some are FFS.
Agreement: 
· For DL: 
· J’ = 3 or 6, to be down selected at June adhoc
· J’’ = 0
· At least some of the J + J’ bits are appended
· FFS until June adhoc:
· how the J + J’ bits are obtained 
· If J’=6, working assumption that at least some of the J + J’ bits are distributed (including to support early termination in the code construction) (Consideration of J’=6 proposals without distributed J+J’ bits are not precluded.)
· If J’=3, FFS until June adhoc whether some of the J + J’ bits are distributed (including to support early termination in the code construction)
· Consideration of distribution of bits shall consider complexity versus benefit and comparison to implementable purely implementation based methods for early termination
In this contribution, we compare the performance of different Polar code construction schemes.
Simulation
In this section, we compare the performance of three Polar code construction schemes proposed by Huawei, Qualcomm and Nokia, respectively. 
Huawei construction scheme shown in [1], here denoted as DCRC-PC-Polar, inserts an interleaver after the concatenated CRC bits and utilizes another J2’=3 PC (parity check) bits for early termination. Qualcomm scheme from #89 meeting [2], denoted as CA-Polar, attaches 19 CRC bits directly after the information bits without distribution and other check bits. Nokia scheme from #89 meeting [3], denoted as DCRC-only-Polar, also inserts an interleaver after the concatenated CRC bits, but no extra parity check bits compared to Huawei’s scheme.
We simulate the above three Polar code construction schemes with 32 information bits, and the coded bits range from 64 to 192 corresponding to the coding rates from 1/2 to 1/6. Detailed parameters are listed in appendix and the BLER results can be observed from Figure 1 to Figure 4, respectively.
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Fig.1. BLER performance for different Polar construction schemes with (32, 64)
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Fig.2. BLER performance for different Polar construction schemes with (32, 96)
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Fig.3. BLER performance for different Polar construction schemes with (32, 128)
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Fig.4. BLER performance for different Polar construction schemes with (32, 192)
We can see from Figure 1 to Figure 4 that compared with CA-Polar and DCRC-only-Polar, DCRC-PC-Polar can achieve around 0.1dB gain at high SNR region when the coding rate is 1/2 or 1/3. When the coding rate gets low, DCRC-PC-Polar has similar performance as other two construction schemes. This observation show that inserting the distributed CRC and PC can help to improve the reliability.
[bookmark: _GoBack]Observation 1: Compared to CA-Polar and DCRC-only-Polar code construction, DCRC-PC-Polar can provide around 0.1dB gain at high SNR region and coding rate.

Proposal 1:  Support both distributed CRC and PC in Polar code construction for NR.
Conclusions
In this contribution, we provide the simulation results on three Polar code construction schemes. Based on the above discussion and simulation, we have the following observation and proposal:
Observation 1: Compared to CA-Polar and DCRC-only-Polar code construction, DCRC-PC-Polar can provide around 0.1dB gain at high SNR region and coding rate.

Proposal 1:  Support both distributed CRC and PC in Polar code construction for NR.
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Appendix
Appendix: Simulation assumption for three Polar code construction
	Channel
	AWGN

	Modulation
	QPSK

	Code rate
	1/2, 1/3, 1/4, 1/6, 

	Info. block length (K)
	 32

	Mother code length (N)
	 64, 128, 256

	Polar code length (M)
	 64, 96, 128, 192

	CRC
	 19(0x a2b79)

	SCL decoder list size
	8

	Rate matching scheme
	Puncture

	Polar code construction schemes
	DCRC-PC-Polar[1], CA-Polar[2], DCRC-only-Polar[3]
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