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Introduction
[bookmark: OLE_LINK1]In the previous meetings, the following agreements on PUCCH were made [1].
	Agreements:
· If a UCI transmission on a PUCCH from a UE in a slot using format 2 or 3 or 4 overlaps in time with K configured PUCCH SR resources which are overlapped in time, X bits are used to represent an SR being indicated by the UE where 
· All-zero X represents the absence of an SR. Otherwise, X represents the presence of an SR.
· Note: X bits should be considered when the UCI is encoded irrespective of the SR being present of absent.
· X=ceil(log2(K+1)) where K is the number of configured SR PUCCH IDs (schedulingRequestResourceId) that overlap in time with the UCI transmission on PUCCH in the slot.
· The K IDs are ordered according to an increasing number of the corresponding SR IDs. The index of an ordered configured PUCCH resource ID is obtained from X bits when SR is triggered.



In this contribution, we discuss the remaining issues for long PUCCH.
SR overlaps with multiple slots PUCCH with A/N on PUCCH format 3/4
[bookmark: OLE_LINK29]In the previous meeting, if a UCI transmission on PUCCH from a UE in a slot using format 2 or 3 or 4 overlaps in time with K configured PUCCH SR resources, X= bits representing a SR transmission occasion, in ascending order of SR IDs, are appended to the AN bits. An all-zero value for X bits represents a negative SR value across all K SR transmission occasions. 
If the transmission scheme above is reused for the PUCCH format 3 or 4 transmission across multiple slots  (i.e. UCI repetition), then X bits will be considered to be appended to the UCI bits ONLY in overlapping slots in which PUCCH transmission for UCI overlaps with one or more configured SR resources.  In this case, the UCI information in the slots with SR multiplexing and the slots without SR multiplexing is different, then soft combination of UCI transmitted in multiple repeated slots is unfeasible Therefore, Joint coding of A/N (or CSI) and SR in the case of repetition of PUCCH format 3/4 for A/N (or CSI) should not be used.
Observation 1: in the case of repetition of PUCCH format 3/4 for A/N (or CSI), joint coding of SR and A/N(or CSI) in the overlapping slot should NOT be used.
We consider this solution: for each overlapping slot in which PUCCH transmission for UCI with format 3 or 4 overlaps with one or more configured SR resources, the PUCCH transmission for UCI with format 3 or 4 is punctured. The punctured REs are used for transmitting X bits information. Where X= bits are used to represent an SR being indicated by the UE for each overlapping slot, K is the number of configured SR resources in each overlapping slot. K may be different for different overlapping slots. In this way, the signals in the remaining REs (after puncturing) of different slots can be softly combined.
One example is shown in Figure 1. For PUCCH format 3 or 4 for UCI, one UE is configured  slots for a PUCCH transmission. Where one SR resource (SR ID0: positive SR) overlaps with PUCCH transmission for UCI with format 3 or 4 in the first slot; Two SR resources (SR ID1: negative SR, SR ID2: positive SR) overlaps with PUCCH transmission for A/N with format 3 or 4 in the third slot. Therefore, K is equal to 1 or 2 for the first slot or the third slot respectively.


Figure1 one or more SR resources overlapped with PUCCH transmission for A/N with format 3/4 in slots
Proposal 1: For the SRs multiplexed with the PUCCH transmission across multiple slots for UCI with format 3 or 4, the PUCCH transmission for UCI with format 3 or 4 is punctured in each overlapped slot that overlaps with one or more configured SR resources. 
-The punctured REs are used for transmitting X bits information in each overlapped slot. Where X= bits are used to represent an SR being indicated by the UE for each overlapping slot , K is the number of configured SR resources in each overlapping slot.
[bookmark: OLE_LINK2][bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: _GoBack]In RAN1 92bis meeting, the working assumption was made to set timelines for UE handle single-slot PUCCH overlaps with single-slot PUCCH or single-slot PUSCH in slot n for a PUCCH group. But it should also be considered that multi-slot PUCCH overlaps with single-slot PUCCH/PUSCH or multi-slot PUCCH/PUSCH in slot n for a PUCCH group. We consider reusing part of sing-lot overlapping rules.
Conclusion
In this contribution, based on the discussion, we made following proposals:
Proposal 1: For the SRs multiplexed with the PUCCH transmission across multiple slots for UCI with format 3 or 4, the PUCCH transmission for UCI with format 3 or 4 is punctured in each overlapped slot that overlaps with one or more configured SR resources. 
-The punctured REs are used for transmitting X bits information in each overlapped slot. Where X= bits are used to represent an SR being indicated by the UE for each overlapping slot , K is the number of configured SR resources in each overlapping slot.
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