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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 DM-RS for the short UCI is discussed.
Discussion
One important usage of the short UCI is an ‘immediate’ ACK, transmitted in the uplink directly after the end of the downlink transmission and in the ‘same slot’ as the downlink data. ‘Immediate’ hybrid-ARQ acknowledgements are beneficial for latency reasons as well as for operation in unlicensed spectrum (if the acknowledgement comes ‘immediately’ after reception of downlink data there is no need for a separate listen-before-talk operation for the uplink control signaling) and requires fast processing in the UE with the corresponding requirements on a proper signal design.
The reference signals required for demodulation of the UCI can be multiplexed in different ways, see Figure 1. 
· Alt I, FDM: UCI and RS are frequency multiplexed using one OFDM symbol.
· Alt II, TDM: UCI and RS are time multiplexed using two OFDM symbols, one for RS and one for UCI.
· Alt III, TDM with symbol splitting: one nominal OFDM symbol is split into two OFDM symbols with twice the subcarrier spacing and half the time duration. The first ‘short symbol’ is used for RS and the second for UCI.
From an overhead perspective, alt I and III have the same overhead (one nominal OFDM symbol) while II has a larger overhead (two OFDM symbols). From a processing time perspective, alt II and III can provide the UE with a somewhat longer processing time for decoding of downlink data as the reference signal transmission can start before the complete decoding result is available. This is not the case in alt I. 
The selection between alt I and alt III depends on the UE processing timeline. Since alt III provides slightly more decoding time for the UE it seems to be the preferable option.
Conclusion
Adopt alt III, TDM of short UCI and RS using symbol splitting where one nominal OFDM symbol is split into two symbols using twice the subcarrier spacing.
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