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1 Introduction

In RAN1 #86, there was an agreement regarding definition of subframe, slot and mini-slot for NR as follows. 
Agreements:
· Followings are considered as starting points of NR frame structure at least within the CP overhead 
· Subframe

· Already agreed upon

· Assume x=14 in the reference numerology for subframe definition (for normal CP)

· FFS: y=x and/or y=x/2 and/or y is signalled
· Slot

· Slot of duration y OFDM symbols in the numerology used for transmission

· An integer number of slots fit within one subframe duration (at least for subcarrier spacing is larger than or equal the reference numerology)

· The structure allows for ctrl at the beginning only
· The structure allows for ctrl at the end only
· The structure allows for ctrl at the end and at the beginning
· Other structure is not precluded
· One possible scheduling unit

· 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)

· Note: the names are for the purpose of discussion. Whether some terms can be merged or not is FFS
· FFS whether NR frame structure needs to support both slot and mini-slot or these can be merged
In this contribution, we show our views on time domain structure for NR.
2 Discussion

NR frame structure should be designed considering various use cases including eMBB, mMTC and URLLC. Since each use case has different key performance targets, how to design time domain structure, e.g. transmission time interval and corresponding time domain scheduling unit, needs to be carefully investigated considering the requirements for each use case. In addition, SCS value and corresponding symbol duration should be also considered for determining the transmission time interval and scheduling duration. 
In our thinking, it is very complicated to define a single time domain structure to meet all the requirements of each use case in certain numerology. For example, if we define a slot with 14 OFDM symbols as a time domain scheduling unit for 15 kHz SCS, it may be reasonable for eMBB considering the tradeoff between latency and overhead, however, 1 ms scheduling duration cannot meet latency requirement for URLLC use case. Therefore multiple time domain scheduling granularities need to be defined considering the requirements of each use case, especially for narrow SCS with relatively longer symbol duration such as 15kHz or 30 KHz, and both ‘slot’ and ‘mini-slot’ discussed in the last RAN1 meeting will be a good starting point to satisfy diverged time domain requirements among eMBB, URLLC and mMTC.    
Proposal 1: Both of ‘slot’ and ‘mini-slot’ should be defined as time domain scheduling units.
If both of ‘slot’ and ‘mini-slot’ are supported for NR, slot can be a baseline TTI for typical eMBB use case and mini-slot can be a reduced TTI compared to slot for latency critical data, especially for URLLC. In addition, for the coverage critical use case such as mMTC, multi-slot based scheduling can also be supported. Regarding the slot length, a single value per SCS seems to be sufficient and it should be determined considering the tradeoff between control overhead and scheduling latency for generic eMBB use case. Assuming TDM based multiplexing between DL control and corresponding DL/UL data within a slot, we think that 14 symbols is a reasonable value for all the SCS values. However, more than 14 symbols can be considered as a slot length for extremely wide SCS cases, e.g. 28 symbols for 240 kHz and 56 symbols for 480 kHz respectively, since even with those values, relatively short slot duration of 0.125 ms which satisfy URLLC latency requirement can be supported.

Proposal 2: Regarding the slot length, a single value per SCS seems to be sufficient.
Proposal 3: A slot comprises 14 OFDM symbols for 15, 30, 60, 120 kHz. More than 14 OFDM symbols can be considered in case of 240, 480 kHz.
If 14-symbol slot length is determined for 15, 30 and 60 kHz, the slot duration will be 1, 0.5, and 0.25 ms respectively. Therefore, in order to satisfy the latency requirement for URLLC ‘mini-slot’ which is composed of less than 14 OFDM symbols should be supported at least for 15, 30 and 60 kHz. The mini-slot length can be configured for each UE according to the latency requirement of the session initiated by and for the UE.
Proposal 4: Mini-slot composed of less than 14 OFDM symbols can be configured at least for 15, 30, 60 kHz.

3 Conclusion
In this contribution we discussed time-domain structure for NR and we propose
Proposal 1: Both of ‘slot’ and ‘mini-slot’ should be defined as candidate time domain scheduling units.
Proposal 2: Regarding the slot length, a single value per SCS seems to be sufficient.
Proposal 3: A slot comprises 14 OFDM symbols for 15, 30, 60, 120 kHz. More than 14 OFDM symbols can be considered in case of 240, 480 kHz.

Proposal 4: Mini-slot composed of less than 14 OFDM symbols can be configured at least for 15, 30, 60 kHz.

