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1. Introduction
At the RAN1#88bis meeting, following agreements were made [1]:
	Agreements:
· For 2-symbol NR-PUCCH, following options are considered (including possible down-selection)
· Option 1: 2-symbol NR-PUCCH is composed of two 1-symbol NR-PUCCHs conveying the same UCI.
· 1-1: Same UCI is repeated across the symbols using repetition of a 1-symbol NR-PUCCH.
· 1-2: UCI is encoded and the encoded UCI bits are distributed across the symbols.
· Option 2: 2-symbol NR-PUCCH is composed of two symbols conveying different UCIs.
· E.g., time-sensitive UCI (e.g., HARQ-ACK) is in the second symbol.

Agreements:
· Two NR-PUCCHs can be transmitted from one UE on the same slot in TDM manner.
· The two NR-PUCCHs can be short-PUCCH.
· The two NR-PUCCHs can be long-PUCCH + short-PUCCH.
· FFS whether or not to have the two NR-PUCCHs as long-PUCCH + long-PUCCH
· FFS: other multiplexing scheme(s) between the two NR-PUCCHs
· FFS the case of more than 2 NR-PUCCHs in one slot from a UE (if more than 2, only short-PUCCHs)



In this contribution, we discuss design of short-PUCCH spanning 2 symbols.

2. Short-PUCCH spanning 2 symbols
Option 1 and option 2 were identified at the RAN1#88bis meeting. There was another agreement saying that two PUCCHs can be transmitted from one UE on the same slot in TDM manner, where the two PUCCHs can be both short-PUCCHs or short-PUCCH + long-PUCCH. From the second agreement, the motivation of option 2, i.e., different UCI on different symbols, is mostly covered. Potential merit of option 2 is to reduce RS overhead by not mapping RS on the second symbol. However, with the RS overhead reduction, frequency-hopping is no longer applicable. As such, considering that the benefit of option 2 is not clear while the motivation is mostly covered, we think option 1 is sufficient.

Proposals:
· Short-PUCCH spanning 2 symbols is realized by following:
· For up to 2 bits, same UCI is repeated across the symbols.
· For more than 2 bits, UCI is encoded and the encoded UCI bits are distributed across the symbols.
· Frequency-hopping across symbols is enabled.
· Short-PUCCH spanning 2 symbols with each symbol carrying different UCIs is realized by configuring two short-PUCCHs having 1 symbol at different symbol positions.
· E.g., HARQ-ACK on a short-PUCCH at the second last symbol, CSI on a short-PUCCH at the last symbol.
· The benefit of RS overhead reduction is not comparable to the benefit of frequency-hopping.

3. Conclusion
[bookmark: _GoBack]In this contribution, we discuss options for short-PUCCH spanning 2 symbols and made following proposals.
Proposals:
· Short-PUCCH spanning 2 symbols is realized by following:
· For up to 2 bits, same UCI is repeated across the symbols.
· For more than 2 bits, UCI is encoded and the encoded UCI bits are distributed across the symbols.
· Frequency-hopping across symbols is enabled.
· Short-PUCCH spanning 2 symbols with each symbol carrying different UCIs is realized by configuring two short-PUCCHs having 1 symbol at different symbol positions.
· E.g., HARQ-ACK on a short-PUCCH at the second last symbol, CSI on a short-PUCCH at the last symbol.
· The benefit of RS overhead reduction is not comparable to the benefit of frequency-hopping.
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