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Introduction
In RAN1 NR Ad-Hoc#2, a decision procedure was agreed on how to select information sequences among the sequence candidates submitted by the companies.
In this contribution, we discuss the performance and properties of the submitted sequences.

Discussion
To complete the Polar code desgin work, a total of 7 candidate sequences were submitted to the RAN1 email reflector. The submitted sequences all have the nested property, where the length-N/2 sequence can be otained from the length-N length by extracting entries that are smaller than N/2 while preserving the order of the entries.
The sequence candidates were then evaluated by companies using the agreed simulation assumption as described in Appendix 2. According to the evaluations submitted by participating companies, 3 sequences, [1][2],[3], were identified by one or more companies as survivors of the down selection process. The evaluation results of the 3 surviving sequences are presented in Appendix 1.
Both canidate [1] and [2] are joint designs by five companies. Joint design is usually encouraged in RAN1 compared with single company design. Hence candidate [1] and [2] should be given higher priority than [3]. Between candidate [1] and [2], candidate [1] garnered more support than [2] in the evaluation process. Hence it is appropriate that candidate [1] should be selected as information sequence for NR Polar codes.
Further, it has been identified that candidate [3] does not comply with Universal Partial Order (UPO) property for any N, 64<=N<=1024. In contrast, candidate [1] complies with UPO property for 64<=N<=256, and candidate [2] complies with UPO property for 64<=N<=512.
As UPO property is useful to guarantee good performance for any underlying channel type and any SNR value, UPO property should be incorporated as long as the BLER performance is not degraded for the simulated conditions.
[bookmark: _GoBack]Indeed, candidate [1] can be adjusted to be fully UPO-compliant by rearranging 14 entries (out of 512 entries) for the N=512 sequence. The N=64, 128, 256 sequences are not affected. The N1024 sequence is ajusted by nesting on the UPO-compliant N512 sequence without any other change.The adjusted set of sequences is shown in the companion Excel sheet. Simulations show that the UPO-compliant variation of candidate [1] has the same performance as candidate [1].


1. Candidate [1] is selected as information sequence of NR Polar codes.
1. If UPO property is desired, the UPO-compliant variant of candidate [1] should be selected.

Conclusions
In this contribution discussed the information sequence candidates submitted to RAN1 for NR Polar codes. Based on the discussion in this contribution we propose the following:
1. Candidate [1] is selected as information sequence of NR Polar codes.
1. If UPO property is desired, the UPO-compliant variant of candidate [1] should be selected.
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Appendix 1. Performance of Info Sequences
The performances of candidate [1][2][3] are presented below. In the legend, ‘L’ provides the list size used in the decoder. ‘E’ represents candidate [1], ‘S’ represents candidate [2], ‘H’ represents candidate [3].
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Appendix 2. Evaluation Assumptions

The agreed simulation assumptions are shown below for the study of information sequence for Polar codes.

· 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)
	K = 8:1:, where 

K = :24:, where

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) 
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