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1 Introduction
In RAN1 #96 [1] for the beginning of MR-DC WI, some agreements for the cross-carrier scheduling with different numerologies was made as follows:

Some additional agreements and conclusions about cross-carrier scheduling with different numerologies was made at RAN1 #96bis [2].
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To finalize this feature in this meeting, email discussions [3] for remaining issues focused with the following four issues.
· Timing
· PDCCH monitoring
· Contiguous data transmission

· QCL

In this contribution, we derive our views and some proposals for the solutions of these issues, focusing the PDCCH monitoring and contiguous data transmission.
2 PDCCH monitoring
From the email discussion, some topics for the low BD complexity on DCI decoding are discussed. To serve the full capacity to single UE existing only in a cell, mainly to achieve the maximum throughput, we give the following observation and corresponding proposal.
Observation 1. A UE do not stop BD until the whole corresponding slots are verified to be scheduled to the UE or not.

Proposal 1. A UE assumes that there is no additional scheduling DCI when all the corresponding slots are verified to be scheduled to the UE or not.
The alignment of the payload size of scheduling DCIs scheduling different carriers need to be performed in the application level, like adjusting table size or RBG number. Restriction of the payload size in the specification can make another various issues.
Proposal 2. Aligning the payload size of scheduling DCIs is laid for the implementation.
3 Support of contiguous data transmission
Some options for this issue is derived at the email discussion.
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Basically, the cross-carrier scheduling must not be an obstacle for the BW capability. That is, the number of valid DCI need to be at least same with the corresponding slot for Alt. 1. (i.e. 4 for 30kHz ( 120kHz) the number restriction can be loosen when the multi-slot scheduling is adopted.
Proposal 3. A UE can be scheduled for the whole slots of DL and/or UL for its transmission and reception of data at the cross-carrier scheduling.
Multi-slot scheduling in one DCI is the only way to decrease the required number of DCI, however, it may arise some specification issues. Some possible solutions without specification issue can be as follows:
· Semi-persistent scheduling: For DL SPS and UL configured grant Type 2 can be a solution for the multi-slot scheduling with reduced number of DCI. The newly agreed periodicity [0.5ms] may support this.
· Different TB per slot
· Cons: Flexibility, BD complexity
· Slot aggregation: Configuring pdsch-(pusch-)AgreegationFactor can be another solution for the multi-slot scheduling with single DCI with one TB
· One TB across multiple slots
· Cons: Inefficiency at high channel quality

Since the cons is a bit heavy for the common operations, we propose some enhancement based on the slot aggregation. With some additional configuration, the UE may understand that all the valid REs in the corresponding aggregated slots to be counted into NRE.
Proposal 4. Reuse the slot aggregation procedure for the multi-slot scheduling with one TB across multiple slots.

Option. 4-1. Adopt some enhancements to support high channel quality.
4 Summary
Following is the summary of our observations and proposals.
Observation 1. A UE must not stop BD until the whole corresponding slots are verified to be scheduled to the UE or not.

Proposal 1. A UE assumes that there is no additional scheduling DCI when all the corresponding slots are verified to be scheduled to the UE or not.
Proposal 2. Aligning the payload size of scheduling DCIs is laid for the implementation.
Proposal 3. A UE can be scheduled for the whole slots of DL and/or UL for its transmission and reception of data at the cross-carrier scheduling.
Proposal 4. Reuse the slot aggregation procedure for the multi-slot scheduling with one TB across multiple slots.

Option. 4-1. Adopt some enhancements to support high channel quality.
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Agreements:


At least for the case of lower SCS PDCCH scheduling a higher SCS PDSCH the earliest possible starting point for the PDSCH is defined by the end of the PDCCH + (


 (>0. Detailed value(s) FFS


FFS other factor(s) impacting (





Agreements:


The limit of BDs/CCEs (per slot in the scheduling CC) for the scheduled CC is determined based on the numerology of the scheduling CC.


Change the definition of NcellsDL,( � QUOTE ,N-cells-DL,μ. �to “the number of configured DL-CCs whose scheduling cell is with active DL BWP having SCS configuration (” as in Section 10.1 of 38.213








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.








Alt 1: Single-slot scheduling with increased number of valid unicast DCIs per PDCCH monitoring occasion


FFS: number of valid DCIs


Alt 2: Single-slot scheduling and capability FG 3-5/3-5b


Note: When deriving the number of scheduling opportunities based on the number of slots in the scheduled cell overlapping one scheduling cell slot.


Alt 3: Multi-slot scheduling with different TB per slot  


Alt 4: Multi-slot scheduling with one TB across multiple slots








