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Introduction
Support of slot aggregation was agreed in RAN1#86bis [1]:

Agreements:
· Slot aggregation is supported
· Data transmission can be scheduled to span one or multiple slots

We consider the agreements would be beneficial for high subcarrier spacing such as 120 kHz or higher in eMBB use case. In this contribution, we discuss about it and make proposal.
Discussion
Firstly we would like to look at the case of non-aggregated slot. Some of Pros and Cons of higher subcarrier spacing due to short slot duration are listed as follows:
Pros:
· Very short latency
Cons:
· Frequent blind decoding of PDCCH
· Frequent HARQ-ACK feedback transmission

Short latency would be good but not critical for eMBB use case. On the other hand, frequent blind decoding of PDCCH and frequent HARQ-ACK transmission will lead to large power consumption for the UE. It can be much more than LTE.
These drawbacks would be able to be avoided by
· slot aggregation, and
· mapping a TB across aggregated slots
For simplicity, aggregation level (or number of aggregated slots) could be limited to power of two. And boundaries of aggregated slots should align with slot boundary of longer slot duration, as shown as arrows in Figure 1.
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Figure 1: slot aggregation aligned with a slot of lower subcarrier spacing

For a given frequency bandwidth (in terms of Hz instead of number of PRB), TB size determination for non-aggregated slot of lower subcarrier spacing could be reused for slot aggregation if aggregation level is limited to power of two. For example, in case two slots of 120 kHz subcarrier spacing are aggregated, TB size determination for 60 kHz subcarrier spacing can be reused with number of PRB doubled.
This can be explained (perhaps needless to say) that total number of available REs within a given bandwidth and time is the same irrespective of numerology. And total number of REs per slot is in proportion of slot duration for a given bandwidth, i.e. available REs in a slot is smaller for higher subcarrier spacing than for lower subcarrier spacing (Table 1, 2). Therefore available number of REs are the same between aggregated shorter slots and a longer slot with the same duration of aggregated slots. And TBS will be derived based on available number of REs and coding rate.
[bookmark: _GoBack]
Table 1: Example of available resources for a given bandwidth (99% of 80 MHz)
	Subcarrier spacing
	Slot duration (14-symbol)
	Number of PRBs for 80 MHz BW (Y=99%)
	No. of REs per slot
	No. of REs per 1 ms

	30 kHz
	0.5 ms
	220 PRB = 2640 SC
	36960
	73920

	60 kHz
	0.25 ms
	110 PRB = 1320 SC
	18480
	73920

	120 kHz
	0.125 ms
	55 PRB = 660 SC
	9240
	73920



Table 2: Example of available resources for a given bandwidth (99% of 100 MHz)
	Subcarrier spacing
	Slot duration (14-symbol)
	Number of PRBs for 80 MHz BW (Y=99%)
	No. of REs per slot
	No. of REs per 1 ms

	30 kHz
	0.5 ms
	275 PRB = 3300 SC
	46200
	92400

	60 kHz
	0.25 ms
	137 PRB = 1644 SC
	23016
	92064

	120 kHz
	0.125 ms
	68 PRB = 816 SC
	11424
	91392




Conclusion
Proposal:
Support slot aggregation so that the duration is the same as non-aggregated slot duration of lower subcarrier spacing, and mapping a TB across aggregated slots for eMBB use case
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