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Introduction
At RAN1#86, it was agreed that
· Mini-slot
· Should at least support transmission shorter than y OFDM symbols in the numerology used for transmission
· May contain ctrl at the beginning and/or ctrl at the end
· The smallest mini-slot is the smallest possible scheduling unit (FFS: smallest number of symbols)

which was further confirmed at RAN1#86bis by
· The NR frame structure should support both slots and mini-slots

In this document we state some further views on mini-slots, or sub-slots as has been suggested as an alternative name.
Use cases for sub-slots
The main reason for sub-slots are to support a shorter transmission duration than a regular slot. This is useful for several reasons including
· Low-latency transmissions where the regular slot duration is too long and/or a transmission need to start “immediately” without waiting for the start of a symbol boundary
· Unlicensed spectrum where it is beneficial to start transmission “immediately” after listen-before-talk
· mm-wave bands where the large amount of bandwidth available implies that the payload supported by a one or two OFDM symbols is large enough for many of the packets. Multiplexing of different users should primarily be done in the time domain to support analog/hybrid beamforming, calling for a transmission duration shorted than a slot.
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Figure 1: Examples of sub-slots.
Characteristics of a sub-slot
A sub-slot is characterized by
· May start at ‘any’ OFDM symbol
· Can have a length up to ‘slot duration – 1’ (i.e. 14-1=13 symbols or 7-1=6 symbols, depending on the configured slot duration)
· Ends at a slot boundary at the latest (at least in case of aggregation with subsequent slots)
· Can be aggregated by a subsequent slot (to allow for longer transmission durations in case of e.g. unlicensed spectrum)
· May have DL ctrl at the beginning
· May have UL ctrl at the end (pending further study)
Conclusion
It is proposed to adopt the characteristics above for sub-slots
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