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1. Introduction
In RAN1 NR Ad-Hoc [1], it was agreed that

· Polar codes for control channels support one of the following alternatives:
· Alt. 1: CRC + “basic polar” (i.e. as per above agreed description) codes
· 1a: Longer CRC
· e.g.
(J + J’) bits CRC + basic polar
· 1b: J bit CRC

· The J bits can be distributed

· The CRC can be used for both error detection and error correction
· Alt. 2: J bits CRC + concatenated polar codes 
· e.g.
 J bits CRC + J’ bits CRC + basic polar;
 J bits CRC + J’ bits distributed CRC + basic polar;
 J bits CRC + PC bits + basic polar; (i.e. PC-Polar)
 J bits CRC + Hash sequence + basic polar;
· J bits CRC is only used for error detection
In this contribution, the performances of Parity-Check (PC-) Polar [2] and CRC-aided (CA-) Polar are compared.
2. Performance
The evaluation assumptions are given in Table 1. The simulation results of PC-Polar and CA-Polar with 16/8-bit CRC are shown in Figure 1. It can be observed that PC-Polar has 0.5~1 dB performance gain than CA-Polar with 16-bit CRC and 0.2~0.5 dB performance gain than CA-Polar with 8-bit CRC. PC-Polar outperforms CA-Polar with 16/8-bit CRC in all simulation cases and the gain is more significant with small information block length and high code rate.
In [3] and [4], the False Alarming Rate (FAR) of CA-Polar with 16-bit CRC  and PC-Polar are provided respectively. The FAR of PC-Polar is almost two orders of magnitude less than that of CA-Polar.
Observation: PC-Polar outperforms CA-Polar with 16/8-bit CRC in all simulation cases and the gain is more significant with small information block length and high code rate.

Proposal: PC-Polar should be employed for eMBB control channel, especially for small information block length and high code rate, to achieve a better performance.
Table 1 Evaluate BLER performance versus SNR for eMBB control channel
	Channel
	AWGN

	Modulation
	QPSK

	Coding
	PC Polar 
	CA Polar with 8/16-bit CRC

	Decoding Scheme
	SCL decoder with L=8

	Rate matching scheme
	Scattered shortening in [5]

	Code rate
	1/12, 1/6, 1/3,1/2, 2/3

	Info. block length
	32, 48, 64, 80, 120, 200


[image: image1.emf]-10 -8 -6 -4 -2 0 2 4 6 8 10

10

-3

10

-2

10

-1

10

0

BLER

SNR

Inf length = 32

 

 

CA-Polar CRC8 R=1/12

CA-Polar CRC8 R=1/6

CA-Polar CRC8 R=1/3

CA-Polar CRC8 R=1/2

CA-Polar CRC8 R=2/3

CA-Polar CRC16 R=1/12

CA-Polar CRC16 R=1/6

CA-Polar CRC16 R=1/3

CA-Polar CRC16 R=1/2

CA-Polar CRC16 R=2/3

PC-Polar R=1/12

PC-Polar R=1/6

PC-Polar R=1/3

PC-Polar R=1/2

PC-Polar R=2/3


(a) Information bits length is 32
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(b) Information bits length is 48
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(c) Information bits length is 64
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(d) Information bits length is 80
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(e) Information bits length is 120
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(f) Information bits length is 200

Figure 1 BLER performances of PC-Polar and CA-Polar
3. Conclusion
In this contribution, the performances of Parity-Check (PC-) Polarand CRC-aided (CA-) Polar are provided.

Observation: PC-Polar outperforms CA-Polar with 16/8-bit CRC in all simulation cases and the gain is more significant with small information block length and high code rate.

Proposal: PC-Polar should be employed for eMBB control channel, especially for small information block length and high code rate, to achieve a better performance.

Reference
[1] RAN1  NR Ad-Hoc Chairman’s Notes
[2] R1-1611254, " Details of the Polar code design", Huawei, HiSilicon
[3] R1-1608973, " Evaluation on Channel coding candidates for eMBB control channel ", ZTE Corp., ZTE Microelectronics
[4] R1-1611109, " Evaluation on Channel coding candidates for eMBB control channel ", ZTE Corp., ZTE Microelectronics

[5] R. Wang and R. Liu, "A Novel Puncturing Scheme for Polar Codes", IEEE Communications Letters, vol. 18, no. 12, pp. 2081-2084, Dec. 2014.[image: image7.png]






































































































1

