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1 Introduction

In RAN1 NR Ad-hoc#2 meeting, the following agreement on Polar code is reached [1]
Agreement for Next Steps: 

· Polar code sequence candidates, including any merged solutions, should be provided by Wed 2nd Aug – Zukang (Huawei)
· Identify candidates of polar code sequence according to the procedure below by Wed 9th Aug– Zukang (Huawei)
· Rate matching proposals for any sequence that has been selected as a winner by at least one company to be provided by Wed 16th Aug. – Zukang (Huawei)
Decision procedure: 

Candidate sequences shall have the property of simple nestedness, i.e. one sequence of length N/2 is nested with the sequence of length N 

· Presence or absence of any other property (including symmetry, arithmetic describability, down-nestedness (i.e. a sequence of length N/2 is nested within the lower half of the sequence of length N), up-and-down-nestedness (i.e. a sequence of length N/2 is nested in both the upper and lower halves of the sequence of length N)) shall not be used as a decision criterion. 

· Performance metric 
· SNR to achieve 10-2 and 10-3 BLER
· Simulation assumptions 

· Evaluate the block error rate (BLER) performance versus SNR
	Channel
	AWGN Channel

	Modulation
	QPSK

	Info. Block length (=K bits w/o CRC)
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excluding any code rates below 1/8

	Codeword length (=N)
	{64, 128, 256, 512, 1024} 

	Decoding algorithm
	List-X with LLR-based min-sum

	List sizes
	1,2,4,8,16 (pruned to 8 best paths for CRC check)

	Code construction for evaluation
	CA polar

	Number of (J+J’) bits
	19 bits (0b10100010101101111001 where the last bit is d19) 


PerfThresh_K = 0.1dB for lower range of K, 0.3dB for higher range of K

PerfThresh_L = 0.4dB for L=1, 0.2dB for L=2, 0.1dB otherwise. 

PerfThresh = max (PerfThresh_K, PerfThresh_L)

Each company selects a winning sequence by the following algorithm:

· For sequence A, 

· compare with sequence Bat each simulation case. 

· For each simulation case:

· if A’s performance is worse than B – PerfThresh, increment FailCount_AB

· if A’s performance is better than B + PerfThresh, increment WinCount_AB

· If (FailCount_AB – WinCountAB) / Total number of simulation cases > 2%, increment OverallFail_A

· compare with sequence Cat each simulation case. 

· For each simulation case:

· if A’s performance is worse than C – PerfThresh, increment FailCount_AC

· if A’s performance is better than C + PerfThresh, increment WinCount_AC

· If (FailCount_AC – WinCountAC) / Total number of simulation cases > 2%, increment OverallFail_A

· repeat for sequences D…N

· For sequence B, 

· compare with sequence A at each simulation case

· etc

· …

· For sequence N, 

· compare with sequence A 

· etc

· Select sequence with smallest OverallFail

If multiple sequences A to M have the same smallest OverallFail, 

· For sequence A, 

· compare with sequence Bat each simulation case. 

· For each simulation case, if A’s performance is better than B + PerfThresh, increment WinCount_AB

· compare with sequence C at each simulation case. 

· For each simulation case, if A’s performance is better than C + PerfThresh, increment WinCount_AC

· WinCount A = ∑WinCount_AB…AM

· repeat for sequences up to M

· Repeat for sequences B to M. 

· Select sequence with highest WinCount, referred to as sequence W. 

· If any WinCount_xW > WinCount Wx, then sequence(s) x is/are also selected. 

If more than 1 sequence is selected by at least one company, then the final sequence will be chosen from the sequences that were selected by at least one company according to the largest support in RAN1#90. 

There are 7 companies submit Polar sequence before the deadline. In this contribution, these sequences are evaluated using the decision procedure described above.
2 Performance evaluation
Simulation conditions:
(1) Error blocks number: 300

(2) SNR step =0.1 for all simulation cases

(3) Same random seed for each combination of (N, K, L, SNR) to generate the noise for comparing different sequences. 

The simulation results are attached in the companion Excel file and the summary of WinCounts of each sequence are shown in Table 1.
Table 1 Summary of WinCount based on simulation results
	WinCount_AB
	B
	WinCount_A

	A
	
	HW
	Eric
	QC
	SS
	ZTE
	LG
	MTK
	

	
	HW
	0
	2
	23
	36
	99
	84
	106
	350

	
	Eric
	2
	0
	21
	32
	86
	79
	107
	327

	
	QC
	1
	2
	0
	15
	63
	51
	56
	188

	
	SS
	4
	2
	15
	0
	63
	42
	52
	178

	
	ZTE
	3
	2
	11
	8
	0
	35
	39
	98

	
	LG
	2
	2
	10
	6
	41
	0
	28
	89

	
	MTK
	2
	0
	7
	8
	38
	15
	0
	70


It is observed that Huawei sequence has the highest number of WinCount, and Ericsson sequence has the same WinCount of pair wise comparison with Huawei sequence. 
To ensure more confident and stable simulation results, we re-simulate the 4 win/fail cases between Huawei and Ericsson with 2000 error blocks. Table 2 shows the simulation results of the following 4 cases. 
· Huawei wins over Ericsson: N=128, K=75, L=8, BLER=0.01; N=128, K=70, L=4, BLER=0.001;

· Ericsson wins over Huawei: N=256, K=25, L=4, BLER=0.01; N=256, K=25, L=8, BLER=0.01.
Table 2 simulation results for win/fail cases between Huawei and Ericsson sequence 
	
	HW
	Eric

	HW
	0
	0

	Eric
	0
	0


Compared to the results and observations submitted from other companies in [2 - 8], it is observed that WinCount of each sequence in Table 1 and Table 2 are aligned with almost all simulation results from others and can be taken as a credible reference. Note that there are some results in [8] that are quite different from all the others. Without a clear understanding of the cause for such difference, the results in [8] should be excluded when choosing the candidate for Polar code sequence.
Observation 1 : Huawei sequence has the best performance compared with other sequences.
Proposal 1 : Huawei sequence should be adopted for Polar code sequence.
3 Conclusion

In this contribution, we evaluated the performance of the candidate sequences in accordance with the agreed decision procedure. We have the following proposal and observation:
Observation 2 : Huawei sequence has the best performance compared with other sequences.
Proposal 1 : Huawei sequence should be adopted for Polar code sequence.
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