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Introduction
During RAN 86 meeting, a new WID on NR Dynamic spectrum sharing (DSS) was approved [1]. The objectives are listed below.
· 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
During RAN1 102e meeting, initial evaluation scenarios were agreed.
Agreements:
· For the study on single DCI scheduling PDSCH on two cells 
· Consider the following scenarios as baseline for evaluation 
· UE configured with Inter-band CA with PCell and an SCell 
· PCell for the UE is operated on a DSS carrier (i.e.,  same carrier is also used for serving LTE users)
· Case 1: Different SCS for PCell and SCell
· Case 2: Same SCS for PCell and Scell
· Additional scenarios can also be evaluated, e.g. as below 
· Intra-band CA case with multiple serving cells having same SCS (all cells operated on non DSS carriers)
· Inter-band CA case with PCell and more than one SCell (at least the SCells are operated on non DSS carriers)
· Note: other combinations not precluded
· Note: Further details of evaluation framework (including carrier BW, slot format etc.) to be discussed in next stage
This contribution provides some initial considerations on multi-cell PDSCH scheduling via a single DCI.
Discussion
Schemes of multi-cell PDSCH scheduling
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Regarding multi-cell PDSCH scheduling via a single DCI, two schemes can be discussed. 
· Scheme 1: multi-cell PDSCHs scheduling via a single DCI
· Scheme 2: one multi-cell PDSCH scheduling via a single DCI
For Scheme 1, a single DCI can schedule two PDSCHs for two cells. An example is shown in Figure 1 (a). 
For Scheme 2, a single DCI can schedule one PDSCHs mapping to two cells. An example is shown in Figure 1 (b).
Obviously, Scheme 1 and Scheme 2 can reduce UE’s PDCCH monitoring and save power consumption. Furthermore, they can decrease the PDCCH overload from the gNB side. So multi-cell PDSCH scheduling via a single DCI is a deserved to define and specify for CA deployments.




(a)                                                                       (b)
Figure 1

Scheme 1 is easier than Scheme 2. It only needs to study the DCI format design, including two separate fields for 2 cells or a common field shared by 2 cells. Some HARQ/Scheduling issues may be required to discussion, for example the relationship of the two PDSCHs on the two cells, the timing of HARQ-ACK feedback etc. Meanwhile, Scheme 2 is more complex. From our understanding, one channel coding and rate matching are done for the TB, and then it is mapped to the resources across two cells, in the order of frequency first and time second. May be some works are related with RAN2. So some clarifications are needed for which scheme is in the scope of this item, one scheme or two schemes.
Proposal 1. Support multi-cell PDSCH scheduling via a single DCI.
Proposal 2. Clarify which the scheme is in the scope.
DCI fields design
For Scheme 1 multi-cell PDSCHs scheduling via a single DCI, The DCI fields in DCI formats support multi-cell PDSCH scheduling via a single DCI can separate into two parts. One part is one DCI field serves multiple PDSCHs in different cells. The other part is respective DCI fields or bits for multiple PDSCHs. For example, multiple PDSCHs can use same frequency resource allocation field if these cells have similar channel states. And RV can be different indicated by one DCI. Thus all the fields in DCI formats should be discussed and study whether or not the scheduling information should be same or different for the multiple PDSCHs.
Proposal 3. The DCI fields should be discussed and study whether or not the scheduling information should be same or different for the multiple PDSCHs.
Impact on PDSCH scheduling using existing DCI formats
Considering one-PDSCH scheduling and multi-PDSCH scheduling DCI formats, it is preferred to use single DCI size for these two scheduling conditions. Typically speaking, the DCI payload of one-PDSCH scheduling is less than multi-PDSCH scheduling, some zero paddings can be a good choice. It can reduce the complexity of UE PDCCH blind detection. For example, when DCI format 0_1/1_1 are configured to scheduling PDSCHs on two cells, a UE still has one set of DCI size for DCI format 0_1/_1, not two sets of values for one-PDSCH scheduling and multi-PDSCH scheduling respectively. In this case, how to distinguish one DCI is scheduling one-PDSCH or multi-PDSCH should be studied.
Proposal 4. Support same DCI size for one-PDSCH scheduling and multi-PDSCH scheduling.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following observations and proposals.
Proposal 1. Support multi-cell PDSCH scheduling via a single DCI.
Proposal 2. Clarify which the scheme is in the scope.
Proposal 3. The DCI fields should be discussed and study whether or not the scheduling information should be same or different for the multiple PDSCHs.
Proposal 4. Support same DCI size for one-PDSCH scheduling and multi-PDSCH scheduling.
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