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Introduction
In RAN1#87 the following was agreed 
Agreements:
· A UCI carried by long duration UL control channel at least with low PAPR design can be transmitted in one slot or multiple slots
· Transmission across multiple slots should allow a total duration of [1] ms at least for some cases
· FFS: more than [1] ms at least for some cases
· FFS the numbers of the slots
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In this document which is a revision of [2], we provide our view on long PUCCH transmission over multiple slots. 
Discussion
In LTE, HARQ-ACK repetition was introduce to UL improve coverage. For NR, especially with sub-carrier spacing (SCS) higher than 15kHz long PUCCH duration will be smaller than that of LTE due to which HARQ-ACK transmission on the UL can become a coverage liming factor. Also, even for the 15kHz SCS case, supporting long PUCCH repetition will enable NR to operate with the same link budget (i.e. MCL) as LTE uplink, under the same usage scenarios and similar deployment configurations, and should be supported.
With respect to design details for long PUCCH repetition, the following principles can be inherited from LTE design 
· NR long PUCCH repetition is enabled/disabled via RRC configuration.
· Number of repetition slots (N) is configured via RRC
· Long PUCCH repetition is supported for HARQ-ACK transmission 
· UE is not expected to transmit other physical channels/signals in slots where it performs a repetition-based long PUCCH transmission.
The following additional modifications are needed for NR
· UE determines the PUCCH resource for first repeated slot from corresponding DL DCI (as discussed in [1]), and the same PUCCH resource is used for all the subsequent repeated slots of the same transmission.
· UE uses the long PUCCH configuration (i.e., starting position/length) determined for first repeated slot for all the subsequent repeated slots of the same transmission.
· For FDD, long PUCCH repetition is performed over N consecutive slots.
· For TDD with higher layer indication for UL/DL slots, long PUCCH repetition is performed over N consecutive UL slots.
· For TDD when higher layer indication for UL/DL slots is not present, the following options can be considered
· Option1: 
· long PUCCH repetition is performed over N consecutive slots
· Network ensures that the relevant portions in the N slots are reserved for UL transmission. 
· Option 2:
· UE uses group common PDCCH signaling to determine whether to perform/drop/postpone a repeated long PUCCH transmission. 
· In our view, at least option 1 should be supported. Further study is needed on whether/how to support Option 2 (e.g. error cases where UL slot is changed to DL via group common PDCCH and UE misses the PDCCH).
Conclusions
In this document, we discuss long PUCCH transmission over multiple slots and propose the following
Proposal
· NR long PUCCH repetition is supported for 15kHz and higher subcarrier spacing
·  long PUCCH repetition is enabled/disabled via RRC configuration.
· Number of repetition slots (N) is configured via RRC
· Long PUCCH repetition is supported for HARQ-ACK transmission 
· UE is not expected to transmit other physical channels/signals in slots where it performs a repetition-based long PUCCH transmission.
· UE determines the PUCCH resource for first repeated slot from corresponding DL DCI (as discussed in [1]), and the same PUCCH resource is used for all the subsequent repeated slots of the same transmission.
· UE uses the long PUCCH configuration (i.e., starting position/length) determined for first repeated slot for all the subsequent repeated slots of the same transmission.
· For FDD, long PUCCH repetition is performed over N consecutive slots.
· For TDD with higher layer indication for UL/DL slots, long PUCCH repetition is performed over N consecutive UL slots.
· For TDD when higher layer indication for UL/DL slots is not present, 
· At least the following is supported
· long PUCCH repetition is performed over N consecutive slots 
· Note: Network ensures that the relevant portions in the N slots are reserved for UL transmission
· FFS whether/how UE can use group common PDCCH to determine whether to perform/drop/postpone a repeated long PUCCH transmission
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