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Introduction
[bookmark: _Ref494215420]This contribution considers remaining aspects on PUCCH and UCI multiplexing on PUSCH transmissions, including:
a) Multi-slot PUCCH with repetition overlapping with single-slot PUCCH
b) HARQ-ACK multiplexing on PUSCH

Discussion
Multi-slot PUCCH with repetition overlapping with single-slot PUCCH
In the previous meeting, the following agreements have been achieved according to multi-slot PUCCH and multi-slot PUCCH overlapping. The main principle is based on starting slot and priority. But when multi-slot PUCCH with repetition overlaps with single-slot PUCCH, how to multiplexing UCI on that overlapped slot is still open.
	Agreements:
When multi-slot PUCCH with repetition overlap with multi-slot PUCCH with repetition in time within the same PUCCH group
· The UE is not expected to have two overlapped multi-slot PUCCH transmissions with the same starting slot carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slots if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slots, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots
· FFS: multi-slot PUCCH with repetition overlap with single-slot PUCCH in time


In our opinion, single-slot PUCCH is a special case that the repetition number of multi-slot PUCCH equals to 1. Therefore, it is reasonable to reuse the same principle for the overlapping of single-slot and multi-slot PUCCH as overlapping of multi-slot and multi-slot PUCCH. The proposal is an update of the previous agreement to include the case of multi-slot PUCCH and single-slot PUCCH overlapping. 
Proposal 1: Update the previous agreement to include the case of multi-slot PUCCH and single-slot PUCCH overlapping:
When multi-slot PUCCH with repetition overlap with multi-slot PUCCH with repetition in time, or multi-slot PUCCH with repetition overlap with single-slot PUCCH in time within the same PUCCH group
· The UE is not expected to have two overlapped multi-slot PUCCH transmissions, nor overlapped multi-slot PUCCH and single-slot PUCCH with the same starting slot carrying UCI with the same priority 
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slots if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slots, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots
· FFS: multi-slot PUCCH with repetition overlap with single-slot PUCCH in time

HARQ-ACK multiplexing on PUSCH
When there is HARQ-ACK multiplexing on PUSCH with frequency hopping, HARQ-ACK should be mapped starting on the first available non-DMRS symbol after the first DMRS symbol(s) of each hop. But if front load DMRS is located at the last symbol of the first hop of PUSCH, there is no resource for HARQ-ACK in the first hop according to DMRS position defined in Table 6.4.1.1.3-6 in [2]. 

Table 6.4.1.1.3-6: PUSCH DM-RS positions  within a slot for single-symbol DM-RS and intra-slot frequency hopping enabled. 
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For example, when the duration of PUSCH mapping type A is 8 or 9, and starts from symbol 0, with its front load DMRS configured in symbol 3, the figure is shown in Figure 1. 


Figure 1-1 Duration of PUSCH mapping type A = 8


Figure 1-2 Duration of PUSCH mapping type A = 9
In these two cases, HARQ-ACKs are still divided into two parts as stated in section 6.2.7 in [2] but without mapping resources. We propose that UE is not expected to operate HARQ-ACK multiplexing on PUSCH for these two configurations. This method can reuse the agreed HARQ-ACK multiplexing principles and PUSCH transmissions as much as possible. 
If a UE is configured for intra-slot frequency hopping of scheduled PUSCH transmission by the higher layer parameter, UE is not expected to scheduled 
Proposal 2: UE is not expected to operate HARQ-ACK multiplexing on PUSCH with frequency hopping, in case of mapping type A PUSCH’s transmission duration is 8 or 9, and dmrs-TypeA-Position equals 3.

Conclusion
In the contribution, we discuss the remaining issues in PUCCH and UCI multiplexing, and raise the proposals as follows.
Proposal 1: Update the previous agreement to include the case of multi-slot PUCCH and single-slot PUCCH overlapping:
[bookmark: _GoBack]When multi-slot PUCCH with repetition overlap with multi-slot PUCCH with repetition in time, or multi-slot PUCCH with repetition overlap with single-slot PUCCH in time within the same PUCCH group
· The UE is not expected to have two overlapped multi-slot PUCCH transmissions, nor overlapped multi-slot PUCCH and single-slot PUCCH with the same starting slot carrying UCI with the same priority 
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slots if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slots, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots
· FFS: multi-slot PUCCH with repetition overlap with single-slot PUCCH in time
Proposal 2: UE is not expected to operate HARQ-ACK multiplexing on PUSCH with frequency hopping, in case of mapping type A PUSCH’s transmission duration is 8 or 9, and dmrs-TypeA-Position equals 3.
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