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1 Introduction
At the RAN1 #88bis meeting, the following agreements were reached [1]:
Agreements:
· Two NR-PUCCHs can be transmitted from one UE on the same slot in TDM manner.
· The two NR-PUCCHs can be short-PUCCH.

· The two NR-PUCCHs can be long-PUCCH + short-PUCCH.

· FFS whether or not to have the two NR-PUCCHs as long-PUCCH + long-PUCCH

· FFS: other multiplexing scheme(s) between the two NR-PUCCHs

· FFS the case of more than 2 NR-PUCCHs in one slot from a UE (if more than 2, only short-PUCCHs)

In this paper, we discuss the TDM multiplexing of different PUCCH formats.  
2 Discussion

Since short duration PUCCH can be 1 or 2 symbols and long duration PUCCH can be at least 4 symbols, TDM multiplexing of one long duration PUCCH and one short duration PUCCH in the same slot for the same UE can be supported given at least 5 symbols in the UL region of a slot. That is, TDM multiplexing of a long duration PUCCH format and a short duration PUCCH format in a slot can only be supported in an UL-centric slot. One scenario for supporting such TDM multiplexing is to support different UCI transmissions on different NR-PUCCHs, e.g.  a semi-statically configured UCI transmission on long duration PUCCH and dynamically signaled UCI on short duration PUCCH, or vice versa. Another scenario is to support different types of traffic with different latency requirements on different NR-PUCCHs, such as latency-insensitive UCI on long duration PUCCH and low latency UCI on short duration PUCCH.
Considering that a long duration PUCCH occupies at least 4 symbols, and there may be only 7 symbols in one slot, this means TDM multiplexing of two long duration PUCCHs can’t be supported at least for a slot with 7 symbols. In contrast, TDM multiplexing of two long duration PUCCHs can be supported in a 14-symbol slot. However, whether there is need or not to support such TDM multiplexing should be further studied as the benefits may not out-weigh the specification effort. An alternative solution is to multiplex the UCI types in the same PUCCH transmission rather than support what basically is a segmentation procedure. 
For TDM multiplexing of more than 2 short duration PUCCHs a similar specification effort would be needed for resource segmentation. It may be better to multiplex the UCI types onto a single long PUCCH format. Therefore, our preference would be not to support TDM multiplexing of more than 2 short duration PUCCHs from the same UE in a slot.
To support the TDM multiplexing of two NR-PUCCHs, the following method can be considered:
· Method 1: Predefine or pre-configure the transmission region in TDM manner for each NR-PUCCH

· Method 2: Dynamic signaling of the NR-PUCCH resource such as the starting and ending symbol or length of each NR-PUCCH.
3 Conclusions
Based on the above discussion, we have the following observations and proposals:
Observation 1: TDM multiplexing of a long duration PUCCH and a short duration PUCCH in the same slot can only be supported in a slot with at least 5 UL symbols.

Observation 2: TDM multiplexing of two long duration PUCCHs in one slot cannot be supported in a slot with 7 symbols.

Proposal 1: TDM multiplexing of more than two NR-PUCCHs in a slot for a UE is not supported.
Proposal 2: TDM multiplexing of two long duration PUCCHs in a slot for a UE is not supported.
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