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[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
[bookmark: _GoBack]CRC is an error-detecting code adopted in most communication protocols which preserves the integrity of the transmitting data. And the error-detecting capability of CRC is determined by CRC polynomial. If a certain pattern of error is not detected by CRC, we call it an FA. The CRC polynomials can be optimized considering the error pattern, e.g., burst errors which are commonly occurred in mobile communication, to meet the FAR requirement.
In this contribution, the CRC polynomials for UCI, DCI and MIB are investigated. To reduce the search space, we only use the CRC polynomials in Koopman’s CRC Polynomial Zoo [1] for FAR performance evaluation. 
All related polynomials are listed below and can be categorized into three groups. Note that all CRC polynomials in this contribution are bit-reversed and explicit +1 notation.  For example, 0x11d has a binary representation of 100011101, and the polynomial representation is.
11-bit:
Primitive: 0xedd 0xd93 0xea3 0xe71 0xf5d 0xa01
Irreducible: 0xc75
Reducible: 0xfdf 0xe0d 0xfbd 0xd79 0xd01 0xeeb 0xa65 0xdfb 0xa1d
19-bit:
Primitive: 0xf56fb 0xfc809 0xaec81 0xe645b 0x9c7d1 0xfe757 0xa2b79 0xe4001 0x99ae9
Irreducible: none
Reducible: 0xf86f7 0x94001 0xcf5c5 0xd7791 0xad0b5 0xc9685 0xf1cf7

FAR performance evaluations of different polynomials
In this section, the FAR performance of CRC polynomials for UCI, DCI and MIB are evaluated. It is noted that the FAR here refers to the case of control information for the intended UE. The simulation parameters are listed in Table 1.
 
[bookmark: _Ref485027012]Table 1. Simulation parameters for FAR performance evaluation
	
	UCI
	DCI and MIB

	Channel
	AWGN

	Modulation
	QPSK

	Construction
	PW, PC-CA Polar[2]

	Rate matching
	Bit reversal shorten

	Info. length
Code rate
Code length
	K: [32:1:200]
R: [1/12 1/6 1/3 1/2 2/3]
	K: [24:4:120]
M: [96 192 384 768]

	CRC length
	11
	19

	Polynomials
	Listed in section 1



Some of the results are shown below. The CRC polynomials used in figures on the left are primitive and in the right ones are reducible. It is clearly observed that the FAR performance of primitive polynomials stick to the theoretical baseline in all cases while the results of reducible polynomials are ~10 to ~50 times worse in some cases at high SNR regions.
11-bit CRC:
[image: ][image: ]
[bookmark: _Ref485027764]Figure 1. FAR performance comparison for UCI

19-bit CRC: 
 [image: ][image: ]
Figure 2. FAR performance comparison for DCI&MIB

Observation 1: Primitive polynomials have better FAR performance for Polar code.
Proposal 1: CRC polynomial 0xe71 can be chosen for UCI.
Proposal 2: CRC polynomial 0xa2b79 can be chosen for DCI.
Proposal 3: CRC polynomial 0xa2b79 can be chosen for MIB.

Conclusion
In this contribution, FAR performance evaluations of different CRC polynomials are presented. We have the following observation and proposals. 
Observation 1: Primitive polynomials have better FAR performance for Polar code.
Proposal 1: CRC polynomial 0xe71 can be chosen for UCI.
Proposal 2: CRC polynomial 0xa2b79 can be chosen for DCI.
Proposal 3: CRC polynomial 0xa2b79 can be chosen for MIB.
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