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1 Introduction
Currently, CRC length 16 was agreed to be used for PDCCH while other lengths (
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) are FFS. In [2], it was proposed to use length 18 and 20 in addition to length 16, and corresponding performance were investigated. In this contribution, we provide alternative CRC generator polynomials for length 16 and 20 (in case length 20 will be agreed), whose performance is analyzed and compared with existing proposals.
2 CRC generator polynomials
We propose to use alternative CRC generator polynomials as listed in Table 1 below. CRC generator polynomials from [2] are also listed in gray background for comparison.
Table 1 CRC generator polynomials

	CRC Length
	Hexadecimal Notation
	Generator Polynomial

	16
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	D16 + D15 + D12 + D10 + D9 + D8 + D7 + D6 + D5 + D3 + D2 +1 
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	D16 + D14 + D12+ D11 + D9 + D8+ D7 + D4 + D+ 1

	20
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	D20 + D19 + D18 + D17 + D15 + D14 + D12 + D11 + D10 + D8 + D7 + D6 + D4 + 1
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	D20+ D18+ D17+ D14+ D12+ D10+ D8+ D7+ D2+1


Denote PDCCH payload size as k, polynomial 
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has the following properties:
· Good and proper for 
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Polynomial 
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has the following properties:

· Good and proper for 
[image: image11.wmf]100

£

k


· 
[image: image12.wmf]8

min

³

d

 for 
[image: image13.wmf]34

£

k

, 
[image: image14.wmf]6

min

=

d

 for 
[image: image15.wmf]100

35

£

£

k


The performance of CRC generator polynomial is usually evaluated based on undetected error probability (
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) in BSC channel [1]. The performance comparison for length 16 and 20 CRC is shown in Figure 1 and Figure 2 below.
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Figure 1: CRC performance (length 16)
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Figure 2: CRC performance (length 20)

The performance comparison for BSC crossover probability 
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 is summarized in Table 2 and Table 3 below.
Table 2 Performance Comparison for 16 bit CRC (
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	16
	8.769e-18
	1.656e-17

	24
	9.859e-17
	7.539e-17

	32
	3.509e-16
	3.107e-16

	40
	9.141e-16
	9.151e-16

	48
	2.158e-15
	2.198e-15

	56
	4.543e-15
	4.645e-15

	64
	2.789e-12
	8.868e-15

	72
	1.013e-11
	1.580e-14

	80
	2.556e-11
	2.665e-14


Table 3 Performance Comparison for 20 bit CRC (
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	16
	7.974e-23
	6.515e-23

	24
	4.042e-22
	6.739e-18

	32
	1.505e-21
	2.961e-17

	40
	5.689e-18
	7.295e-17

	48
	4.325e-17
	1.842e-16

	56
	1.744e-16
	3.842e-16

	64
	4.690e-16
	6.975e-16

	72
	9.553e-16
	1.174e-15

	80
	1.714e-15
	1.940e-15


Explanation of color used in above tables:
· Green: performance of column 2 is better than that of column 3, and the difference is over 1 order of magnitude;
· Cyan: performance of column 2 is better than that of column 3, and the difference is within 1 order of magnitude;

· Magenta: performance of column 2 is worse than that of column 3, and the difference is within 1 order of magnitude;
· Red: performance of column 2 is worse than that of column 3, and the difference is over 1 order of magnitude.

For the selection of length 16 CRC generator polynomial, it can be seen that the proposed polynomial 
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, while the performance is quite worse for 
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(this is due to the fact that its 
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. However, it is expected that PDCCH payload size could not be such high thanks to optimization. 
For the selection of length 20 CRC generator polynomial, the proposed polynomial 
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is obvious better than 
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except for the case of
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3 Conclusion
In this contribution, we propose:
· For length 16 CRC, select polynomial D16 + D15 + D12 + D10 + D9 + D8 + D7 + D6 + D5 + D3 + D2 +1.
· If length 20 CRC is supported, select polynomial D20 + D19 + D18 + D17 + D15 + D14 + D12 + D11 + D10 + D8 + D7 + D6 + D4 + 1.
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