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Introduction
In RAN #81 meeting, a Work Item on DC and CA enhancements [1] was approved. One of the objectives is to investigate enhancements to CA to support cross-carrier scheduling with different numerologies. And in RAN1 96bis meeting, the following agreements were achieved [2].
	Agreements:
· For case 1-1 scheduling (PDCCH in the beginning of the slot), when a lower SCS PDCCH schedules a higher SCS PDSCH:
· The  is determined a number of symbols based on PDCCH SCS counting from the end of the last symbol of the received PDCCH symbol to the beginning of the first symbol of the corresponding received PDSCH, quantized (using the granularity of PDSCH slot duration) to the next PDSCH slot boundary
Agreements:
Regarding PDSCH-to-HARQ-ACK minimum allowed timing under cross-carrier scheduling with different numerologies:
· Use the Rel-15 specification without changes 
Agreements:
Regarding PDCCH-to-PUSCH minimum allowed timing under cross-carrier scheduling with different numerologies:
· Use the Rel-15 specification without changes 

Conclusion:
· The PDCCH monitoring occasion determination is based on the numerology of scheduling cell in cross-carrier scheduling with different numerologies
· No spec change is intended

For the case of cross-carrier scheduling from lower SCS to higher SCS for PDSCH, companies are encouraged to provide sufficient details for the design alternative(s) for scheduling  – to finalize in RAN1#97.
Email discussion for the remaining details for CCS till next meeting – Karri (Nokia)



For carrier aggregation, the remaining issues for cross-carrier scheduling for different numerology are discussed in this contribution.
Discussion
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: _GoBack]When cross-carrier scheduling from lower SCS to higher SCS for PDSCH, extra buffer size is raised as shown in the Figure 1. After several meetings discussion, it has been focus on the first possible PDSCH starting point is defined by the end of the PDCCH+ and quantization to the next PDSCH slot for case 1-1 scheduling. But the detailed value of   is FFS. 


Figure 1: buffer size in the case of cross-carrier scheduling with mix SCS
For case 1-1 scheduling, the following table was proposed during the offline discussion. One  value for one scheduling SCS can be sufficient. So we propose 2 symbols for 15 kHz, 4 symbols for 30 kHz, and 8 symbols for 60 kHz for case 1 scheduling.
Table 1:  (at least) for lower SCS PDCCH scheduling a higher SCS PDSCH
	PDCCH SCS
	15 kHz
	30 kHz
	60 kHz

	 [PDCCH symbols]
	[2-4] symbols
	[4] symbols
	[6-8] symbols



Proposal 1. In case of lower SCS PDCCH scheduling a higher SCS PDSCH,    equals 2 symbols for 15 kHz, 4 symbols for 30 kHz, and 8 symbols for 60 kHz for case 1 scheduling.
For case 2, there are three alternatives:
· ALT1:
· The same  and quantization to the next PDSCH slot rule as with case 1-1 scheduling is used
· ALT2:
· The same  as with case 1-1 scheduling is used without the quantization step to the next PDSCH slot boundary
· FFS if an additional offset should be added to 
· ALT3:
· A different  than with case 1-1 scheduling is used without the quantization step to the next PDSCH slot boundary
We prefer alt 1. It means when lower SCS PDCCH scheduling a higher SCS PDSCH, the earliest possible starting point for the PDSCH is always the slot boundary. A unique solution for PDCCH case 1-1/case 1-2/case 2 can simplify the PDSCH resource allocation configuration, UE processing implementation and gNB scheduling. It is not necessary to distinguish a PDCCH is in the beginning of the slot or in the middle of the slot. 
Proposal 2. The same   and quantization to the next PDSCH slot rule as with case 1-1 scheduling is used for case 1-2 and case 2 scheduling.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposals.
Proposal 1. In case of lower SCS PDCCH scheduling a higher SCS PDSCH,    equals 2 symbols for 15 kHz, 4 symbols for 30 kHz, and 8 symbols for 60 kHz for case 1 scheduling.
Proposal 2. The same   and quantization to the next PDSCH slot rule as with case 1-1 scheduling is used for case 1-2 and case 2 scheduling.
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