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1 Introduction

In RAN1#90, the following were agreed [1]: 
Agreements:
· For 2-symbol short-PUCCH for UCI of more than 2 bits, encoded UCI bits are mapped across two symbols.
· FFS: 1 symbol short-PUCCH for UCI of more than 2 bits are repeated across 2 symbols with or without freq. hopping
This contribution is revised from [2] and discusses the above FFS issue.
2 Discussion on 2-symbol short-PUCCH
Throughout this contribution, the following definitions are used for the simplicity of discussion.

· 1-symbol repetition: same UCI is repeated across 2 symbols using repetition of a 1-symbol PUCCH.
· 2-symbol encoding: UCI is encoded and the encoded UCI bits are distributed across 2-symbols.

From BLER performance perspective, 2-symbol encoding is always better than or equal to 1-symbol repetition and this is the reason why we agreed to support 2-symbol encoding rather than 1-symbol repetition for 2-symbol short-PUCCH for UCI of more than 2 bits. In RAN1#90, some companies proposed that depending on whether a hybrid beamforming architecture is used or not, having configurability between 1-symbol repetition and 2-symbol encoding is beneficial because 1-symbol repetition in a hybrid beamforming system allows that different beams are applied for each of symbols, resulting in robust PUCCH transmission in case of a beam blockage.
However, it has not been discussed whether or not to introduce short PUCCH transmission with multi-beam and how much actual benefit can be taken from it. Multi-beam short PUCCH transmission may increase undesired interference to other cells and unnecessarily consume UE’s transmission power. Also, when a serving beam for PUCCH transmission is failed due to blockage, then gNB can schedule another beam for the PUCCH transmission according to beam management and beam recovery procedures. So, supporting a duplicated functionality for 2-symbol short PUCCH for UCI of more than 2 bits is not desirable.
Proposal 1: For 2-symbol short-PUCCH for UCI of more than 2 bits, 2-symbol encoding is supported only and it has the same structure as 1-symbol PUCCH with more than 2 bits, e.g., DMRS sequences, DMRS ratio, DMRS pattern, and so on.

3 Conclusion
This contribution have discussed design option for 2-symbol short PUCCH with more than 2 bits and we have proposed the following:

Proposal 1: For 2-symbol short-PUCCH for UCI of more than 2 bits, 2-symbol encoding is supported only and it has the same structure as 1-symbol PUCCH with more than 2 bits, e.g., DMRS sequences, DMRS ratio, DMRS pattern, and so on.
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