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Introduction
RAN1 has agreed to support slot and mini-slot based transmissions. In this contribution we discuss how to capture these agreements in the specifications.
Structure of slot-based and mini-slot-based transmission
The general time-domain structure of slot-based transmissions in the downlink according to the RAN1 agreements is illustrated in a simplified form at the top of Figure 3. Control signaling is located at the beginning, followed by DM-RS and data transmissions (the possibility to frequency-multiplex e.g. control and data is ignored to simplify the figure). Note that even slot-based transmissions often do not completely fill a slot. For example, a downlink slot typically leaves the last couple of OFDM symbols empty in order to leave room for the guard period and transmission of uplink control signaling.
A mini-slot-based transmission can follow the same general structure with a mini-slot being a ‘truncated’ version of a slot-based transmission. In other words, a mini-slot of length k has the same structure as the first k symbols of a regular slot, see Figure 3 for a schematic illustration. A length-1 mini-slot may require special treatment if it contains control signaling as control, DM-RS, and data in the same symbol is typically not used for slot-based transmissions.
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[bookmark: _Ref477344174]Figure 3: Schematic illustration of mini-slots as a ‘truncated’ version of a slot.
Specification perspective
This section outlines how slots and mini-slots can be described from a specification perspective.
The transmitted signal (in uplink as well as downlink) is described in terms of a resource grid with both a time-domain and a frequency-domain component. In the time domain, OFDM symbols represents the finest granularity and every 14th OFDM symbol is part of a ‘slot grid’ indicating the starting position of a slot. At the UE, uplink slot n starts TA before downlink slot n
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Figure 1: OFDM symbol and slot grid.
The UE monitors for DCI according to its configuration (RAN1#86bis, UE-specific DL control information monitoring occasions at least in time domain can be configured). For a UE using slot-based transmissions only, the DCI monitoring occasions are typically configured to occur one per slot interval in the slot grid, while for a UE also supporting mini-slot-based transmissions, the monitoring occasions are more frequent. Thus, from a DCI monitoring perspective, the same overall principle can be used to support both slot-based and mini-slot-based transmissions.
For the data part (uplink as well as downlink), the UE needs to know 
· the starting position of the data, and
· the length of the data
The starting position for data could be linked to the timing of the corresponding DCI, i.e. the data starts a certain number of OFDM symbols after the DCI. To support cross-slot scheduling (RAN1#86bis, NR supports at least same-slot and cross-slot scheduling for DL. Note: it is already agreed that NR supports same-slot and cross-slot scheduling for UL.), the DCI needs to contain the timing relation s between DCI and data, e.g. in relation to the slot grid. There is no fundamental difference between slot-based and mini-slot-based transmissions in this respect.
Similarly, the length of the data can be part of the DCI (implicitly or explicitly) or possibly semi-statically configured. Also in this case the same basic structure can be used for slot-based as well as mini-slot-based transmissions.
The mapping of data and reference signals for the PDSCH/PUSCH starts at the OFDM symbol indicated by the DCI. Reference signals are mapped to OFDM symbols relative to the start of the PDSCH/PUSCH mapping, i.e. the same procedure can be used for both slots and mini-slots.
Conclusion
· A mini-slot of length k has the same structure as the first k symbols of a regular slot
· Slots and mini-slots can be described in a common manner in the specifications.
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