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1 Introduction
In the RAN #94e and #95e meeting, the WID on multi-carrier enhancements was approved and updated as [1] stated. The objective of this WI includes:
· Specify a solution for multi-cell PUSCH/PDSCH scheduling (one PDSCH/PUSCH per cell) with a single DCI [RAN1]
· Identify the maximum number of cells that can be scheduled simultaneously
· Consider both intra-band and inter-band CA operation
· Consider both FR1 and FR2
· The single DCI shall be optimized for 3 or more cells for the multi-cell PUSCH/PDSCH scheduling
In this contribution, we will discuss on the multi-cell PUSCH/PDSCH scheduling with a single DCI.
2 Discussion
Using a single scheduling DCI to schedule multi-cell PUSCH/PDSCH is to reduce the control overhead for the need of simultaneous scheduling of multiple cells. For a certain cell which is scheduled by the new DCI, it is also possible to be scheduled by a legacy DCI when there are no simultaneous scheduled cell.
Considering both intra-band and inter-band CA operation, both FR1 and FR2 scheduling are to be supported by the new DCI for multi-cell PUSCH/PDSCH scheduling, the length of bit field for each cell could be quite different. For example, if there are  bits and  bits required for cell-1 scheduling and cell2 scheduling respectively. The bit length for cell-3 scheduling could be comparable with . Therefore, it is beneficial to have a unified DCI bit fields for scheduling of cell-1 and cell-2 with the DCI for scheduling of cell-3 considering PDCCH detection simplicity. A flag in the new DCI could be used to indicate the scheduled cell(s). Moreover, with the similar principle, the number of cells scheduled by one DCI could be less or equal to the supported number of cells for PDCCH detection. 
Proposal 1: One cell could be scheduled by a legacy DCI or by a new DCI for multi-cell PUSCH/PDSCH scheduling. The new DCI for multi-cell PUSCH/PDSCH scheduling could also be used to schedule a single cell.
In Rel.17, there was no consensus about whether using a single DCI to schedule two PDSCHs on two carriers is beneficial for reducing the PDCCH blocking rate and improving the PDSCH throughput compared to using two separate DCIs. The gain of PDCCH overhead reduction depends on the payload of the new DCI and the sum of the separate DCIs. Less payload of the new DCI would restrict scheduling flexibility and impact spectral/power efficiency on scheduling data while too much payload would discount the gains. In addition, PDCCH blind detection complexity corresponding to the maximum number of cells relates to the design of the PDCCH. To our understanding, it is beneficial to have configurable maximum number of cells to be simultaneously scheduled by the single DCI.
Proposal 2: The maximum number of cells to be simultaneously scheduled by a single DCI is configurable.
[bookmark: _GoBack]For the DCI design, totally combine the bit fields for each cell scheduling could provide the most flexibility while no control overhead reduction could be achieved. Considering the trade-off between overhead saving and scheduling restriction, it is beneficial that most of the bit fields of the DCI for each cell scheduling are configurable. The Fig.1 below is an example. The “Flag” field in the DCI indicates preconfigured bit length for each scheduled cell in the DCI. With proper configuration, the DCI format could be used to schedule different number of cells with flexible bit fields for each cell. In addition, align the length of bit fields for each configuration facilitates PDCCH blind detection.
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Fig. 1 configured bit fields in the DCI for each scheduled cell
Proposal 3: The bit fields for each cell scheduling in the DCI is preconfigured and indicated by one flag in the DCI.
3 Conclusion
In this contribution, we discussed discuss on the multi-cell PUSCH/PDSCH scheduling with a single DCI. The following proposals are reached:
Proposal 1: One cell could be scheduled by a legacy DCI or by a new DCI for multi-cell PUSCH/PDSCH scheduling. The new DCI for multi-cell PUSCH/PDSCH scheduling could also be used to schedule a single cell.
Proposal 2: The maximum number of cells to be simultaneously scheduled by a single DCI is configurable.
Proposal 3: The bit fields for each cell scheduling in the DCI is preconfigured and indicated by one flag in the DCI.
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