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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 the short UCI and multiplexing with uplink data is discussed.
Discussion
‘Immediate’ hybrid-ARQ acknowledgements, where the ACK is transmitted in the uplink directly after the end of the downlink transmission and in the ‘same slot’ as the downlink data, 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). This implies that transmission of short UCI (including the hybrid-ARQ acknowledgement) should be located in the last OFDM symbol of a slot (Figure 1). 
In the frequency domain, the short UCI should be located in a configurable ‘UCI region’ of (possibly non-contiguous) resource blocks. Multiple UEs may share resources in a UCI region. 
Since a ‘UCI region’ is unlikely to occupy the full bandwidth it is preferable to be able to transmit uplink data in the last OFDM symbol of a slot, FDM:ed with UCI as shown in Figure 1. The data can be either from the same UE as transmitted the UCI (FDM is ok as there is no need to optimize the ‘immediate’ ACK for DFT-precoded uplink transmission) or a different UE. The uplink resources in the last OFDM symbol can be treated and scheduled as ‘normal’ uplink transmissions spanning multiple OFDM symbols, possibly with some limitations in advanced multi-antenna techniques, supported transport-block sizes etc to reduce the corresponding DCI size. In case of an ‘uplink-heavy’ slot with UCI in the last OFDM symbol, the uplink data in the last symbol can be scheduled using the same scheduling grant as for the rest of the uplink transmission from which the UE removes the ‘UCI region’ or by a separate grant.	Comment by Robert Baldemair: A bit unclear. I think you mean it can be scheduled like a regular UL transmission. But if at the end of a DL heavy slot, then it is only one or two symbols.
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[bookmark: _Ref465865370]Figure 1: Multiplexing of short UCI and uplink data.
Conclusion
· Short UCI is transmitted in a configurable ‘UCI region’ in the last OFDM symbol of a slot.
· Multiple UEs may share the same ‘UCI region’
· Uplink data can be scheduled using the last OFDM symbol in a slot
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