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1. Introduction
In this contribution, we discuss the design for long-PUCCH over multiple slots.
2. Long-PUCCH over multiple slots
Long-PUCCH for more than one slot is useful for improving reliability/coverage of a UCI delivery, increasing the UCI payload for a given PUCCH transmission, etc. The use of long-PUCCH with more than a slot should be UE-specific; depending on reliability/coverage requirement or UCI payload necessary to be delivered, the number of slot for long-PUCCH transmission would be different among UEs.
Support of long-PUCCH over multiple slots should be based on the long-PUCCH for one slot. More specifically, following commonalities should be made between the long-PUCCH within one slot and the long-PUCCH over multiple slots:
· PUCCH timing determination (which slot to transmit)
· For a long-PUCCH within a slot, transmission slot of a PUCCH carrying HARQ-ACK can be indicated by the scheduling DCI or be configured by RRC.
· For a long-PUCCH over multiple slots, starting slot of a PUCCH carrying HARQ-ACK can be indicated by the scheduling DCI or be configured by RRC.
· PUCCH duration (how many slot(s) to span)
· For a long-PUCCH within a slot, one slot to be used for long- PUCCH carrying HARQ-ACK is semi-statically configured by RRC.
· For a long-PUCCH over multiple slots, number of slots to be used for long-PUCCH carrying HARQ-ACK is semi-statically configured by RRC.

Proposal 1:
· Timing between DL data reception and staring slot of the long-PUCCH for its acknowledgement can be indicated by a field in the DCI from a set of values configured by higher-layer.
· The number of slot(s) a long-PUCCH carrying the acknowledgement spans is configured by higher-layer.

The slot structure or usage could be different slot-by-slot. For example, one slot could be UL-centric, while next slot could be UL-only. Besides, depending on whether short-PUCCH/SRS is multiplexed or not, the ending position of a long-PUCCH in each slot should be different. Therefore, the exact structure of long-PUCCH for each given slot within the aggregated slots for a long-PUCCH transmission over multiple slots should be determined per slot basis. 
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Fig. 1.	Long-PUCCH for more than one slot.

Proposal 2:
· When a long-PUCCH spans more than one slot, the long-PUCCH structure within a slot of the multiple slots should be able to be determined flexibly.

Details of frequency-hopping for a long-PUCCH within a slot is not yet clear. How to perform frequency-hopping for a long-PUCCH over multiple slots should be clarified after the frequency-hopping for a long-PUCCH within a slot is further clear.
Proposal 3:
· How to perform frequency-hopping for a long-PUCCH over multiple slots should be clarified after the frequency-hopping for a long-PUCCH within a slot is further clear.

3. Conclusion
Proposal 1:
· Timing between DL data reception and staring slot of the long-PUCCH for its acknowledgement can be indicated by a field in the DCI from a set of values configured by higher-layer.
· The number of slot(s) a long-PUCCH carrying the acknowledgement spans is configured by higher-layer.
Proposal 2:
· When a long-PUCCH spans more than one slot, the long-PUCCH structure within a slot of the multiple slots should be able to be determined flexibly.
Proposal 3:
· How to perform frequency-hopping for a long-PUCCH over multiple slots should be clarified after the frequency-hopping for a long-PUCCH within a slot is further clear.
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