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Introduction
In the RAN1#104-e meeting, support of a single DCI scheduling two PDSCHs was extensively discussed and the following was agreed:
	Agreement 
· The proposal in section 2.6 of R1-2102138 for PDCCH blocking probability is taken as RAN1 observation
· The proposal in section 2.6 of R1-2102138 for PDSCH throughput is taken as RAN1 observation with the following revision for the note:
· [bookmark: _Hlk63407919]Note: Combinations 1 and 2 were agreed for evaluation. Some companies provided evaluation results for Combinations 3 and 4. 

Agreement
The observations for multi-cell PDSCH scheduling via a single DCI to be summarized in the status report along with explantion on different combinations that were considered for submission to RAN.
 


In this contribution we discuss the support of single DCI scheduling PDSCH on multiple cells and the tradeoff between throughput and PDCCH blockage.
Discussion
In the RAN1#104-e meeting, simulation results were extensively discussed and debated. Allowing a single DCI to schedule two PDSCH on two cells can reduce the load on the downlink control channels in some scenario. It was shown that PDCCH blocking probability can be reduced by 30% and CCE utilization can be reduced by 25% [1]. It was also shown that the CCE resources saved by using a single DCI can be re-used for PDSCH transmission and which can provide a PDSCH throughput gain [2]. To support the single DCI scheduling two cells, a new DCI format need to be introduced. The size of the new DCI can be a tradeoff between the PDCCH blocking/CCE utilization and the scheduler flexibility. The new DCI format may not be needed frequently i.e. only for some scheduling opportunities where the UE is to be scheduled with two PDSCHs. To avoid overloading the downlink control channels with unnecessary large DCI size, the UE can be scheduled with existing DCI formats when only a single PDSCH is to be scheduled while the new DCI format can be used for two PDSCH scheduling. To enable dynamic switching between single DCI scheduling single PDSCH or scheduling two PDSCHs, an option could be that the gNB uses the fallback DCI to schedule single PDSCH and the new DCI format to schedule two PDSCHs. Another option could be to re-use the search space set monitoring switching introduced in NR Rel-16 for unlicensed operation. Search space set grouping consists on having two groups of search space sets that can be dynamically enabled/disabled using group common DCI format 2_0. A first group of search space set can be configured with the new DCI format that can schedule two PDSCHs in different cells and a second group of search space set can be configured with the existing DCI format to schedule only one cell. The gNB can dynamically switch the monitored DCI format by switching the group of monitored search space. With this approach, the scheduler can have full flexibility to select which DCI format to use while keeping the same blind decoding effort on the UE.
Proposal 1:    Support a new DCI format to schedule two PDSCH in different cells. 

For the new DCI format, some bitfield can be shared between the two scheduled PDSCHs, some fields can be pre-configured semi-statically and other fields can be dynamically indicated. Depending on the scheduler strategy, the new DCI format size can be configured by RRC signaling.
Proposal 2:    The size of the new DCI format is configurable.

Conclusion
This contribution discusses the support of single DCI scheduling PDSCH on multiple cells. The following is proposed:
Proposal 1:    Support a new DCI format to schedule two PDSCH in different cells. 
Proposal 2:    The size of the new DCI format is configurable.
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