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Introduction
At RAN1#86bis, the need for a two-stage control channel design was raised. In this contribution we provide some views on having a two-step DCI.
Discussion
The term ‘two-step DCI’ (or in general multi-step DCI) can be interpreted in many different ways. Herein we assume it means that the DCI content intended for one UE is split into two parts (i.e. ‘PCFICH-like’ channels used by multiple UEs are not considered in this paper).
Two-step DCI can potentially provide benefits in terms of
· Processing time; time-critical information such as resource allocation can be provided in the first part and less time-critical information such as HARQ information can be provided in the second part.
· DCI extension; locating part of the DCI in the assigned downlink resources is one way to extend the DCI with additional information not fitting into the first OFDM symbol(s) used for downlink control signaling.
In both these examples the first part provides information where to find the second part of the DCI and hence no separate blind decoding of the second part is needed.
However, a two-step DCI also has a couple of disadvantages
· Reduced coding efficiency as the two DCI parts needs to be coded separately.
· Additional overhead. Either the two parts need separate CRCs or the first part has a CRC spanning both parts in which case the RNTI needs to be explicitly included in the first part (instead of being implicitly encoded in the CRC).
· Potentially reduces reliability as both DCI messages need to be successfully decoded prior to receiving downlink data/transmitting uplink data.
At this stage it is suggested to use a single-step DCI as the baseline for downlink control signaling in NR. Two-step DCI can be studied as a possible enhancement once the baseline design in in place.
Conclusion
The starting point for NR should be single-step DCI where all the DCI information is coded together. 

