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Introduction
NR shall support multiplexing of DL data of different transmission durations and also flexible scheduling timing and HARQ-ACK feedback timing. In addition HARQ-ACK feedback for a UE needs to support CBG-based HARQ-ACK feedback on one or more serving cells. This contribution discusses HARQ-ACK multiplexing requirements in NR.
Discussion
In LTE a TTI defines the minimum transmission duration of a transport channel and is also equivalent to a subframe. In contrast NR specification shall support flexible DL transmission durations ranging from 1 symbol up to an aggregation of slots for a given numerology. This is a rather loose definition of a TTI, where, even for a single UE, different DL data transmission durations are possible for the same numerology. 
Therefore, NR should support multiplexing of HARQ-ACK feedback corresponding to data transmissions of different durations in the same UL transmission occasion. Furthermore, HARQ-ACK multiplexing should support both TB-based and CBG-based HARQ-ACK feedback. 

When coupled with CA and/or DC configuration, NR specification should consider rules for  
· HARQ-ACK multiplexing for TBs and/or CBGs associated with a single DL TTI
· HARQ-ACK multiplexing of one or more DL TTIs in a single PUCCH/PUSCH
· HARQ-ACK multiplexing of DL TTIs scheduled in one or more configured serving cells  

A unified HARQ-ACK multiplexing scheme is desired to handle all these cases. For instance HARQ-ACK ordering across different TTI durations, numerologies and serving cells should be specified. It has been agreed that polar coding shall be used for UCI payloads greater than 11 bits, while RM block code is used between 3 and 11 bits. Similarly to TBCC in LTE, dynamic codebook adaptation is preferable for large payloads. This may require the same concepts of a counter DAI and total DAI to ensure alignment between gNB and UE on the expected HARQ-ACK payload. 
Proposal: NR specifies a generic HARQ-ACK multiplexing mechanism that enables HARQ-ACK multiplexing of multiple data transmissions with varying TTI durations, for different numerologies and in one or more serving cells.

In addition multiplexing of HARQ-ACK and data on PUSCH should also be considered as discussed in [1]. 
Conclusion
This contribution provided some views on HARQ-ACK multiplexing rules in NR. We propose that,
Proposal 1: NR specifies a generic HARQ-ACK multiplexing mechanism that enables HARQ-ACK multiplexing of multiple data transmissions with varying TTI durations, for different numerologies and in one or more serving cells.
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