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1 Introduction

In RAN1#86 meeting, a time domain structure was agreed as follows [1]:

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 last RAN1#86bis meeting, there was a discussion on slot length for NCP family and following agreements were made [2]:
Agreements:
· For SCS of up to 60kHz with NCP, y = 7 and 14
· FFS: whether/which to down select for certain SCS(s)
· For SCS of higher than 60kHz with NCP, y = 14
This document will discuss whether down selection of slot duration is needed or not and how to down select them with some usage scenarios. 
2 Discussion
If we take both y = 7 and y = 14 as a slot duration for SCS of up to 60 kHz, then a configuration is needed to indicate y value. This will cause unnecessary signaling overhead and thus clear use cases and/or deployment scenarios to introduce this configuration should be studied as well. On the other hand, whether to take both values or take only one value (e.g., signaling is needed or not) will be tightly related to a mini-slot structure. For example, if a mini-slot is defined as 7 symbols, then taking y = 7 is not needed. As another example, if the mini-slot is defined as 2 and/or 3 symbols and if mini-slot aggregation is supported, then taking y = 7 would be beneficial in terms of signaling overhead rather than y = 14. For example, with the assumption of 2 symbols in a mini-slot, y = 14 will have more cases in a aggregated slot, e.g., 2, 3, 4, 5, 6, or 7 mini-slots can be aggregated. It will cause more signaling overhead if all these cases should be supported. However, terminologies and granularity of the mini-slot are currently FFS. Details on the mini-slot aspects are discussed in our companion document [3].
Observation 1: Whether to down select and how to down select between y = 7 and y = 14 is tightly related to a mini-slot structure and usage scenarios. 

For 15 kHz SCS, using 14 symbols would be more flexible than using 7 symbols in terms of multiplexing slot and mini-slot because taking 14 symbols will give more opportunity to have more mini-slots within a slot at the cost of signaling overhead. However, this may not be desirable because as analyzed in [4], using the slot with 14 symbols in 15 kHz SCS seems to be highly challenging to meet eMBB user plane latency (4 ms) requirement in a TDD system. So, using 7 symbols is more preferable than using 14 symbols.
Observation 2: For 15 kHz subcarrier spacing, the slot with 14 symbols (y = 14) seems to be challenging to meet eMBB user plane latency requirement.

For 30 kHz SCS, both y = 7 and y =14 will be able to guarantee eMBB user plane latency and both can be supported in terms of latency. However, taking 7 symbols will cause more overhead in a dynamic TDD system because it requires more frequent DL/UL switching within a subframe and this results in increasing the number of gap symbols. So, it would be desirable to use 14 symbols as a slot for 30 kHz. 
For 60 kHz SCS, taking 14 symbols will give potential benefits in some particular scenarios as compared to using 7 symbols. For example, using a slot with 14 symbols will be beneficial in a hybrid beamforming system because this will give an opportunity to facilitate rapid beam sweeping in a given slot. On the other hand, similarly to 30 kHz SCS, the slot with 14 symbols will allow for efficiently utilizing the resources in a dynamic TDD system. From latency perspective, one symbol duration with 60 kHz SCS is short enough, e.g. 17μs and thus even if we take 14 symbols as a slot, eMBB user plane latency requirement can be achieved.

Observation 3: For 30 kHz and 60 kHz subcarrier spacing, the slot with 7 symbols (y = 7) cause more overhead in a dynamic TDD system.

Based on our observations, we propose the following:
Proposal: Down select slot duration for each subcarrier spacing, e.g.,
· 7 symbols for 15 kHz subcarrier spacing
· 14 symbols for 30 kHz subcarrier spacing

· 14 symbols for 60 kHz subcarrier spacing
3 Conclusion
In this contribution, we have discussed slot durations with NCP length for 15 kHz, 30 kHz, and 60 kHz subcarrier spacings, and our proposal is the following:
Observation 1: Whether to down select and how to down select between y = 7 and y = 14 is tightly related to a mini-slot structure and usage scenarios. 

Observation 2: For 15 kHz subcarrier spacing, the slot with 14 symbols (y = 14) seems to be challenging to meet eMBB user plane latency.

Observation 3: For 30 kHz and 60 kHz subcarrier spacing, the slot with 7 symbols (y = 7) cause more overhead in a dynamic TDD system.

Proposal: Down select slot duration for each subcarrier spacing, e.g.,

· 7 symbols for 15 kHz subcarrier spacing

· 14 symbols for 30 kHz subcarrier spacing

· 14 symbols for 60 kHz subcarrier spacing
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