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Discussion
This is update of R1-1702766.
The last Spokane RAN1 meeting almost agreed no need of more work on mini-slot in SI without capturing explicit agreement. The agreement in RAN1#87 is following.
	Agreements:
· Mini-slots have the following lengths
· At least above 6 GHz, mini-slot with length 1 symbol supported
· FFS below 6 GHz including unlicensed band
· FFS for URLLC use case regardless frequency band
· FFS whether DL control can be supported within one mini-slot of length 1 
· Lengths from 2 to slot length -1
· FFS on restrictions of mini-slot length based on restrictions on starting position 
· For URLLC, 2 is supported, FFS other values 
· Note: Some UEs targeting certain use cases may not support all mini-slot lengths and all starting positions
· Can start at any OFDM symbol, at least above 6 GHz
· FFS below 6 GHz including unlicensed band
· FFS for URLLC use case regardless frequency band
· A mini-slot contains DMRS at position(s) relative to the start of the mini-slot 



On the other hand, there were some concern on current situation on mini-slot like following.
- "Above or below 6GHz boundary" is not reasonable as non-analogue beam forming operation above 6GHz is also possible. 
- "URLLC" would be just a type of QoS at the end. URLLC term itself would not be specification term.
It is also pointed out that it is unclear whether mini-slot definition itself includes control resource or not.
We agree these concern and propose following for mini-slot character.

Proposal: 	Mini-slot supports at least following two cases of the operations.
Case 1: When slot transmission can be punctured by mini-slot
• The supported length is only 2
• Starting position of mini-slot is restricted.
• Control for mini-slot is located within mini-slot.
• Data cannot span over slot boundary.
Case 2: When slot transmission is never punctured by mini-slot
•The supported length is any OFDM symbol length from 1 to slot length -1.
• Can start any OFDM symbol i.e. starting position is not restricted.
• Control for mini-slot is located around start of slot.
• Data can span over slot boundary.

Case 1 corresponds to the multiplexing between eMBB/URLLC case in the previous agreement. Case 2 corresponds to above 6GHz case in the previous agreements. But both are extended respectively by categorized by "slot transmission is punctured or not". Then above 6GHz or below categorization is not required. URLLC term is not required. In our understanding, the most concern related to full flexible mini-slot length is coming from how mini-slot is punctured. By above categorization, this concern is addressed. Another concern on full flexible mini-slot length is the location of control. In URLLC usage, control needs to be located within mini-slot in order to reduce the latency. In case of analogue beam forming case, control should be sufficient only at the around start of the slot. This means the control in slot can schedule mini-slot in case 2.
In case 2 of analogue beam forming case, one OFDM symbol may contain only one PDCCH because of analogue beam forming. When lower coding is required for PDCCH and PDSCH, PDCCH spans multiple OFDM symbols and to transmit PDCCH for each slot requires more control overhead. Therefore, we see the function that data span over slot boundary is useful. On the other hand, in case 1 for URLLC puncturing, to limit only within slot should be sufficient and simplify the behaviour.

Conclusion
Following is proposed for mini-slot definition.
Proposal: 	Mini-slot supports at least following two cases of the operations.
Case 1: When slot transmission can be punctured by mini-slot
• The supported length is only 2
• Starting position of mini-slot is restricted.
• Control for mini-slot is located within mini-slot.
• Data cannot span over slot boundary.
Case 2: When slot transmission is never punctured by mini-slot
•The supported length is any OFDM symbol length from 1 to slot length -1.
• Can start any OFDM symbol i.e. starting position is not restricted.
• Control for mini-slot is located around start of slot.
• Data can span over slot boundary.
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