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1 Introduction
In RAN1#86bis, it was agreed to support slot aggregation. This contribution discusses possible options for slot aggregation:
 
	Agreements:
· Slot aggregation is supported
· Data transmission can be scheduled to span one or multiple slots
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2 Slot aggregation
Control signalling overhead for scheduling can be reduced from slot aggregation where the amount of overhead reduction is in proportion to the number of aggregated slots. The conceivable options for slot aggregation are as follow:
Option 1: Single scheduling grant in a slot schedules N (N1) Transport Block (TB) transmissions in N slots (i.e. an independent transport block per slot)
· Each TB is mapped on each slot and associated with its own HARQ process.
· N HARQ-ACKs are feedbacked in response to N TBs.
· LTE eLAA adopted option 1 as a multi-subframe scheduling operation.
Option 2: Single scheduling grant in a slot schedules the same Transport Block (TB) transmissions in N slots (i.e. same transport block with RV change in each slot)
· The same TB is mapped on each slot possibly with varying redundancy version (RV)
· The TB (i.e. the same across N slots) is associated with a single HARQ process. 
· A single HARQ-ACK is feedbacked in response to the TB.
· LTE TTI bundling and eMTC work in accordance with option 2. That is, the coverage extension would be the main benefit of option 2.
Option 3: Single scheduling grant in a slot schedules a single Transport Block (TB) transmission in N slots (i.e. a single transport block across N slots)
· The TB is mapped across N slots and associated with a single HARQ process.
· The TBS is relatively larger in proportion to the number of aggregated slots.
· A single HARQ-ACK is feedbacked in response to the TB.
Figure 1 illustrates above options for slot aggregation. 
In view of DL scheduling for a UE, the slot aggregation can be structured in multiple ways. For example, similarly in LTE, DL control region can be located at the first OFDM symbols in every slot (as assumed in Figure 1). On the other hand, it may be also possible to avoid preserving the first OFDM symbols in every slot so that the available symbols can be allocated to the UE for data transmission. Further, joint operation of slot aggregation and self-contained transmission would be possible, e.g., the last slot of the aggregated slots can accommodate both data transmission and corresponding HARQ-ACK transmission. In addition, most DL aspects with respect to slot aggregation seems to be generally applicable to UL scheduling case. 
Slot aggregation can be configured by semi-static signalling or by dynamic signalling in terms of enabling slot aggregation, aggregation length, etc. Concerning DCI for slot aggregation, there is a trade-off between signalling overhead reduction and scheduling flexibility. In extreme case, every control field (e.g., resource allocation, MCS, HARQ information, etc.) can be slot-specific, which becomes identical to the scheduling without slot aggregation. Option 1 has a room to adjust the tradeoff while it seems not for option 2 and 3 due to single TB transmission. 
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Figure 1: Slot aggregation options
Table 1 summarizes the attributes of the options for slot aggregation.
Table 1: Comparison of slot aggregation options
	
	Option 1
	Option 2
	Option 3

	Transport block mapping
	within a slot (independent TB)
	within a slot (same TB)
	across aggregated slots

	HARQ process / corresponding HARQ-ACK
	per slot
	per aggregated slots
	per aggregated slots

	LTE aspect
	eLAA
	TTI bundling, eMTC
	-


3 Conclusions
This contribution has discussed possible options for slot aggregation and proposes the following:
Proposal: Consider following options to achieve slot aggregation in DL and UL and further study the details.
· Option 1: Single scheduling grant in a slot schedules N (N1) Transport Block (TB) transmissions in N slots (i.e. an independent transport block per slot)
· Option 2: Single scheduling grant in a slot schedules the same Transport Block (TB) transmissions in N slots (i.e. same transport block with RV change in each slot)
· Option 3: Single scheduling grant in a slot schedules a single Transport Block (TB) transmission in N slots (i.e. a single transport block across N slots)
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