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Introduction
[bookmark: OLE_LINK3]In RAN WG1 NR Ad Hoc #3 meeting, the following agreement on Polar code is reached [2]
Agreement: 
· Confirm Working Assumption that CRC bits are attached as a block to the end of the information bits.  
· At least LCRC=11 is supported, with the following polynomial: D11+ D10+ D9+ D5+ 1
· Range of K values for CRC11 is FFS
· Which other CRC lengths and associated K values are also supported is FFS. 
[bookmark: _GoBack]Similar to LTE’s requirement, the error probability of some UCI information such as DTX to ACK needs to be within 1%. For NR, the PC-CA Polar code was agreed to replace the dual Reed-Muller code in LTE for 12<=K+nFAR<=22.
In [3], the FAR of Reed-Muller code is observed to be equivalent to be 4~5 CRC bits with its inherent error detection capability. In [5], a method to improve the Polar code FAR is proposed.
In this contribution, we study the FAR and BLER performance of PC-CA Polar with 3 CRC bits using the method in [5]. 
FAR and BLER performance
In [6], a Path Metric method is proposed to improve FAR performance. Note that the threshold value in that method should be carefully chosen as it is a trade off between BLER and FAR performance. Thus we investigate the influence of the threshold value. The simulation assumptions are given in Table 1 and performance of BLER and FAR with different threshold values are given from Figure 1 to Figure 4. Figure 5 compares the BLER performance of different CRC length with and without path metric based method. The FAR performance of different K and different thresholds are shown in Figure 6 to 8.
[bookmark: _Ref477793631]Table 1simulation assumptions
	channel
	AWGN

	Modulation
	QPSK

	Code construction 
	PC-CA Polar

	Decoding Scheme
	SCL with list size=8

	Polar sequence
	Sequence in [4]

	CRC length
	11, 3

	Rate matching
	Option 2 in [6]

	Information length(w/o CRC)
	12, 16

	M
	48
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Figure 1 BLER performance
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Figure 2 FAR performance

[image: ]
Figure 3 BLER performance
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Figure 4 FAR performance
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Figure 5 BLER performance comparison of different CRC
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Figure 6 FAR performance 
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Figure 7 FAR performance 
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Figure 8 FAR performance 

It can be observed that the PC-CA Polar code with 3 CRC bits and PDTX-CQI<1% has about 0.5 dB BLER performance gain than PC-CA Polar code with 11 CRC bits. At the same time, the path metric based method maintaining PDTX-ACK<1% has a FAR capability equivalent to 5 ~ 6 CRC bits.
Observation: path metric based method can be used to improve BLER performance and maintain FAR performance without increasing CRC length.
Conclusion
In this contribution, we we study the FAR and BLER performance of PC-CA Polar with 3 CRC bits and path metric based method. We have the following observation.
Observation: path metric based method can be used to improve BLER performance and maintain FAR performance without increasing CRC length.
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