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Introduction
At RAN1#86bis, the following was agreed:
· At least two ways of transmissions are supported for NR UL control channel
· UL control channel can be transmitted in short duration
· around the last transmitted UL symbol(s) of a slot
· FFS: How to define and treat the potential gap at the end of the slot
· FFS: in the other positions, e.g., the first UL symbol(s) of a slot
· TDMed and/or FDMed with UL data channel within a slot
· UL control channel can be transmitted in long duration
· over multiple UL symbols to improve coverage
· FDMed with UL data channel within a slot
· FFS how to multiplex with SRS
· The frequency resource and hopping, if hopping is used, may not spread over the carrier bandwidth

In this contribution transmission of a long UCI without simultaneous data transmission from the same UE is discussed.
Discussion
Transmission of a long UCI without simultaneous data is done using preconfigured resource blocks. The resource blocks may be shared by multiple UEs, e.g. by using CDM similarly to the case in LTE.  However, note that these resources may not necessarily be located at the band edges as in LTE as the UEs may not be aware of, or capable of transmitting across, the ‘system bandwidth’.
To minimize the required backoff in the UE, the design should take PAR/CM into account, e.g. by appropriate choice of sequences. This is similar to the approach taken in LTE PUCCH design. Since the UCI payload range can be relatively large (although some of the largest UCI messages may not be carrier on preconfigured resources but rather using scheduled resources as ‘UCI on PUSCH’) it should be investigated if a single structure can be used in order to avoid the plethora of PUCCH formats present in the latest versions of LTE.
To obtain diversity, a hopping structure across the slot can be used as shown to the left in Figure 1. Simultaneous transmission on two parts of the frequency resource could in principle be used instead of hopping but has the drawback of somewhat higher PAR/CM and may also lead to RAN4 problems in terms of intermodulation products if the two regions are far apart. Hence a hopping structure is preferred. However, operation in unlicensed spectrum may require a certain amount of bandwidth to be occupied. This can be achieved by repeating the ‘building blocks’ in frequency as shown to the right in Figure 1.
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Conclusion
· Resource blocks are preconfigured for UCI transmission in absence of data
· Multiple UEs may use the same set of RBs, e.g. through CDM or FDM within the RBs
· Frequency hopping to get frequency diversity in licensed spectrum
· Basic structure repeated in frequency domain to fulfill spectrum occupancy requirements in case of unlicensed spectrum 
· A low PAR/CM design is used for UCI
· Try to minimize the number of ‘PUCCH formats’
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