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1 Introduction
During RAN1 NR Ad-Hoc meeting, RAN1 made the following agreements for NR physical uplink control channel (PUCCH) in short duration [1]: 
Agreements:
· For PUCCH in short-duration,

· At least following is supported for PUCCH in 1-symbol duration:

· UCI and RS are multiplexed in the given OFDM symbol in FDM manner if RS is multiplexed.
· Same SCS between DL/UL data and PUCCH in short-duration in the same slot.
· At least a PUCCH in short-duration spanning 2-symbol duration of a slot is supported.

· FFS actual structure and waveform.

· Same SCS between DL/UL data and PUCCH in short-duration in the same slot.

· At least semi-static configuration for the following is supported.

· A PUCCH resource of a given UE within a slot.

· i.e., short-PUCCHs of different UEs can be TDM’ed within the given duration in a slot.

· The PUCCH resource includes time, frequency and, when applicable, code domains.

· FFS details e.g., if the time in the PUCCH resource includes both slot and symbol, or only symbol in a slot

· PUCCH in short-duration can span until the end of a slot from UE perspective
· No explicit gap symbol is necessary after the PUCCH in short-duration.

· For a slot having short UL-part (i.e., DL-centric slot):

· ‘Short UCI’ and data can be FDMed by one UE if a data is scheduled on the short UL-part.

· For a slot having long UL-part (i.e., UL-centric slot or UL-only slot), following are FFS:

· Whether/how a UL data in the long UL-part can be extended until the end of the slots.

· Whether/how a UL data can be scheduled on the short-duration.

In this document, we discuss on multiplexing UL data with short PUCCH, and provide our view on the above highlighted FFS points.
2 Discussion
As discussed in [2], mixed low-latency and normal traffics of a UE and flexible timing relationship between DL data reception and corresponding acknowledgement (or between UL scheduling grant reception and corresponding UL data transmission) are expected to cause the UE to perform uncoordinated (e.g. different overlap in time, different waveforms) concurrent transmission of UCI and UL data within a slot. Figure 1 illustrates an example that long UL data and short PUCCH for the UE are scheduled in a slot of an FDD system. Depending on UE hardware capability and/or resource allocation, UE may transmit both short PUCCH and long UL data simultaneously, or may puncture UL data transmission in the short UL control region to transmit short PUCCH.
It should be noted that PUCCH or UL data in short-duration would still be useful for a slot having long UL-part in TDD or an FDD system, as 1) short transmission time can save UE power consumption, 2) UE can have more time for preparing UL packet, and 3) urgent uplink data can be transmitted quickly. In Figure 1, UL data in long duration spans until the end of the slot. This allows efficient resource utilization with low DCI signaling overhead. Potential resource overlapping of short PUCCH with long UL data (in particular between UEs) can be avoided via flexible scheduling of short PUCCH. A gNB receiver that can handle the interference can support overlap of long UL data and short PUCCH. 
Proposal 1: It should be possible to support UL data in short-duration in a slot having long UL-duration.
Proposal 2: UL data in long UL-duration can span until the end of the slot.
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Figure 1 Example that long UL data and short PUCCH are scheduled in a slot for paired spectrum  
3 Summary

In summary, we propose the followings for design of NR short PUCCH based on the following observations:
· Proposal 1: It should be possible to support UL data in short-duration in a slot having long UL-duration.
· Proposal 2: UL data in long UL-duration can span until the end of the slot.
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