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1	Introduction
An objective of the 5G study item [1] is to identify and develop technology components needed for new radio (NR) systems being able to use any spectrum band ranging at least up to 100 GHz. The goal is to achieve a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2]. 
This contribution relates to the number of symbols in a slot in NR and continues the discussion of RAN1#86bis, where the following agreements were made [3]:
1. In the numerology agenda item the following was agreed:
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

2. In the frame structure agenda item the following was agreed:
Agreements:
· Slot aggregation is supported
· Data transmission can be scheduled to span one or multiple slots
2	Discussion
The general assumption behind two slot durations, 7 and 14 symbols, for sub carrier spacings of 60 kHz and below, was that either both options would be possible based on e.g. network configuration, or one or the other could be applicable for a given sub-carrier spacing. The subsequent agreement on support of slot aggregation makes the need for configurable slot duration redundant, when a longer transmission duration, a ‘TTI’, can be obtained by aggregating several slots together.
The agreement for having 14-symbol slot (assuming NCP) with SCS of above 60 kHz would mean a slot duration of 0.125 ms with 120 kHz SCS. This could be seen as the shortest natural ‘TTI’ duration leading to a maximum of 8 kHz UL/DL switching rate. For sub-carrier spacings higher than 120 kHz, a minimum slot aggregation leading to 0.125 ms ‘TTI’ should be applied. In table 1, the shortest possible ‘TTI’ durations are shown in green for a set of possible sub-carrier spacings.
Table 1: Slot and 'TTI' durations with different sub-carrier spacings
	Subcarrier spacing [kHz]
	3.75
	7.5
	15
	30*
	60*
	120*
	240*
	480*
	960*

	Slot duration [symbols, NCP]
	7
	7
	7
	7
	7
	14
	14
	14
	14

	Slot duration [ms]
	2
	1
	0.5
	0.25
	0.125
	0.125
	0.0625
	0.03125
	0.015625

	‘TTI’ duration, SA=1 [ms]
	2
	1
	0.5
	0.25
	0.125
	0.125
	0.0625
	0.03125
	0.015625

	‘TTI’ duration, SA=2 [ms]
	4
	2
	1
	0.5
	0.25
	0.25
	0.125
	0.0625
	0.03125

	‘TTI’ duration, SA=4 [ms]
	8
	4
	2
	1
	0.5
	0.5
	0.25
	0.125
	0.0625

	‘TTI’ duration, SA=8 [ms]
	16
	8
	4
	2
	1
	1
	0.5
	0.25
	0.125


SA – Slot Aggregation
*slot and ‘TTI’ durations of 0.25 ms and below are nominal values, slight variance to the nominal exists due to accommodation of the longer CP
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Figure 1: Example of Slot Aggregation of 1 and 2 slots with 15 kHz SCS for a bi-directional DL data structure (RS not shown)
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Figure 2:Example of Slot Aggregation of 1 and 2 slots with 120 kHz SCS for a bi-directional DL data structure (RS not shown)


3	Conclusions
In this contribution the following proposals with regard to slot and slot aggregation definitions are made:
Proposal 1: The slot duration for sub-carrier spacing of 60 kHz and below is always 7 symbols, longer transmission durations are achieved with slot aggregation
Proposal 2: In TDD operation, there is at most one DL/UL switch within a slot-aggregate (a ‘TTI’)
Proposal 3: A minimum slot aggregation of 2 or larger is applied for sub-carrier spacings 240 kHz and above, if adopted, so that the minimum transmission duration (a ‘TTI’) and a DL/UL switching rate of 0.125 ms is always kept.
[bookmark: _GoBack]It is further noted, that the introduction of mini-slot may bring additional requirements to DL/UL switching and will have a shorter transmission duration at, where applicable, and the proposals above are specifically in relation to the definition of slot and slot aggregation only.
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