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1 Introduction
In the RAN1#90 and RAN1 Ad-hoc September meeting, the following agreements on NR short PUCCH for up to 2bits UCI and SR transmission were reached [1][2]. 
	Agreements:
· For 1-symbol short-PUCCH for UCI of up to 2 bits,

· The sequence length of 12 REs with consecutive mapping within a PRB is at least supported.

· Further study 24 or 48 REs.

· Further study for multiplexing b/w sequence-based short-PUCCH and other sequences using CDM or FDM (DMRS for PUSCH/PUCCH, SRS, long-PUCCH).

· Including comb-structure

· For the sequence length of 12 REs,

· The supported number of base sequences is 30

· The number of cyclic shifts available for one base sequence is 12
Agreements:
· For simultaneous transmission of 2-bit HARQ-ACK and SR, short PUCCH for UCI of up to 2 bits is used

· Aim to conclude one solution in the next meeting (e.g., # of sequences, potential resource selection, potential spatial bundling, etc.)

· Confirm the following working assumption:

· For short-PUCCH with UCI of up to 2 bits (with/without SR), option 4 is supported.

· Note: option 4 is sequence selection


In this contribution, we give our further considerations on one-symbol sequence generation.
2 Sequence design 

In the RAN1 #90 meeting, it was agreed that the sequence length of 12 REs with consecutive mapping within a PRB is at least supported. The further detail is finding a good set of sequences to keep the low PAPR/CM property of short PUCCH, which can enhance coverage of short PUCCH. As it is observed, there is potential to improve the CM of LTE Computer Generated Sequences (CGSs). For current design of slot structure, last one/two symbols in one slot can be used for short PUCCH. We assume those neighbour cells will overlap the short PUCCH in those last symbols. Then, the interference should be reduced as possible among different cells’ short PUCCHs. LTE CGS has higher cross-correlation for some set of root sequences. This has to be improved.  So, low cross-correlation also needs to be ensured in finding the new sequences. Considering the similar cell planning requirement, it was agreed that the supported number of root sequences is 30. The number of cyclic shifts available for one base sequence is 12. However, this does not require always fully utilizing the cyclic shifts, which may depends on the real need of multiplexing capacity.
Proposal 1: Each root sequence of CGSs for short PUCCH should be with low CM. The cross-correlations among root sequences should be kept low.
It is discussed offline that a newly selected set of sequences is given in the draft R1-1718949. However, it was identified that some of the root sequences have high CM. 

For the 2 sequences with highest CM, the proposed sequences with modification are:

R1-1718949
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