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1. Introduction
A new Rel-17 WI for supporting NR Dynamic Spectrum Sharing (DSS) was approved in RAN#86 with following objectives [1]. 

	This work item is limited to FR1, and includes the following objectives for NR Dynamic Spectrum Sharing (DSS):
· PDCCH enhancements for cross-carrier scheduling including [RAN1, RAN2]:
· PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell
· Study, and if agreed specify PDCCH of P(S)Cell/SCell scheduling PDSCH on multiple cells using a single DCI
· The number of cells can be scheduled at once is limited to 2.
· The increase in DCI size should be minimized.
· [bookmark: _Hlk27038352]Note: The total PDCCH blind decoding budget should not be changed as a result of this work.
· Note: These enhancements are not specific to DSS and are generally applicable to cross-carrier scheduling in carrier aggregation.



In this contribution, we discuss and provide our views on the multi-cell PDSCH scheduling by using single DCI, in terms of the necessity and potential impacts (if introduced).

2. Discussion
Regarding the multi-cell PDSCH scheduling (to schedule multiple PDSCHs transmitted on multiple cells) by using a single DCI, as clearly stated in the above WID, it is necessary to clarify/justify first on the technical motivation and benefits by introducing such kind of scheduling method, on top of specifying the cross-CC PDSCH/PUSCH scheduling from Scell to Pcell. 

If potential reduction of the DCI overhead consumed for the PDSCH scheduling is considered as the motivation/benefits (by minimizing the increase of DCI payload size according to the WID), it might induce some scheduling restriction on the multiple cells in the gNB side due to the limited DCI size, in terms of flexibility and/or accuracy to indicate the scheduling information/parameters. Note that this multi-cell scheduling is quite different from the multi-TTI scheduling at least in terms of frequency domain resource allocation and TB-related parameters such as HARQ process ID and MCS value, which are likely to be independent between different cells while those information/parameters are likely to have dependency between different TTIs on a same cell.

If potential congestion mitigation of the PDCCH transmissions on a single scheduling cell is considered as the motivation/benefits (by keeping the total PDCCH blind decoding budget according to the WID), the gNB could handle and avoid such situation, for example, by properly configuring PDCCH monitoring periodicity for multiple UEs (with different period) and/or by properly configuring cross-CC scheduling relationship for multiple UEs (with different pairing of scheduling/scheduled cells, e.g., scheduling from cell 1 to cell 2 for some UEs, scheduling from cell 2 to cell 1 for other UEs). Besides, the gNB could mitigate the PDCCH congestion on a cell by configuring single DCI based multi-TTI PUSCH scheduling (introduced in Rel-16 NR-U) for the UEs capable of that feature.

Nevertheless, assuming the case where the single DCI based multi-cell PDSCH scheduling is introduced, at least following issues would need to be addressed, and relevant specification impacts (and standardization workload for them) are expected.

1) How to indicate the multiple cells with PDSCH transmission by single scheduling DCI (e.g., by using CIF field (or other certain field), or adding a new field)
2) How to compose (and signal) the DCI fields (e.g., TDRA field/information for two cells) in the multi-cell PDSCH scheduling DCI
3) How to construct PDCCH region within CORESET for the multi-cell scheduling DCI transmission
4) How to allocate (and handle) PDCCH BD candidates for the multi-cell scheduling DCI

[bookmark: _GoBack]Proposal #1: It is necessary to clarify/justify first on the technical motivation and benefits by introducing the single DCI based multi-cell PDSCH scheduling, on top of specifying the cross-CC PDSCH/PUSCH scheduling from Scell to Pcell.

Proposal #2: At least following issues would need to be addressed, and relevant specification impacts (and standardization workload for them) are expected, if the single DCI based multi-cell PDSCH scheduling is introduced.
· How to indicate the multiple cells with PDSCH transmission by single scheduling DCI
· How to compose (and signal) the DCI fields in the multi-cell PDSCH scheduling DCI
· How to construct PDCCH search space for the multi-cell scheduling DCI transmission
· How to allocate (and handle) PDCCH BD candidates for the multi-cell scheduling DCI

3. Conclusions
In this contribution, the necessity and potential impacts of multi-cell PDSCH scheduling by using single DCI were discussed, and the followings are proposed.

Proposal #1: It is necessary to clarify/justify first on the technical motivation and benefits by introducing the single DCI based multi-cell PDSCH scheduling, on top of specifying the cross-CC PDSCH/PUSCH scheduling from Scell to Pcell.

Proposal #2: At least following issues would need to be addressed, and relevant specification impacts (and standardization workload for them) are expected, if the single DCI based multi-cell PDSCH scheduling is introduced.
· How to indicate the multiple cells with PDSCH transmission by single scheduling DCI
· How to compose (and signal) the DCI fields in the multi-cell PDSCH scheduling DCI
· How to construct PDCCH search space for the multi-cell scheduling DCI transmission
· How to allocate (and handle) PDCCH BD candidates for the multi-cell scheduling DCI
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