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Introduction
RAN#86 approved a DSS WI for Release 17 with the following objective [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


This document provides Nokia’s views on whether to and how to support a DCI scheduling PDSCH on multiple cells. 
 On benefits and specification effort  
RAN plenary already agreed that NR shall support cross-carrier scheduling from Scell to Pcell. This having benefit particularly in DSS (but not only), where PDCCH multiplexing between LTE and NR PDCCH is cumbersome. A gNB may schedule PDSCH on both Pcell and Scell for [DSS] NR UE from Scell in a slot. 
In this case gNB transmits two PDCCH scheduling PDSCH in the same slot. It would be further beneficial from PDCCH overhead and from PDCCH monitoring reduction, to support a two-cell DCI format which could schedule those two PDSCH in the same slot by a single PDCCH.  
It has been argued by some companies in a plenary meeting that PDCCH overhead saving are not available if fields in the two-cell DCI format are doubled.  This is not true, since already 24bits of CRC check can be saved. Moreover, most of the fields may be present only once in the DCI format which depends on further design. For example, HARQ-ACK related fields such as DAI, K1, PUCCH resource need to be signalled only once. 
Observation 1: Two-cell DCI format reduces overhead by at least 24 CRC bits, and if single DCI field applies to both cells (at least for HARQ-related parameters), further significant PDCCH overhead reduction is expected.
Someone could oppose that if gNB would schedule only one cells of two, the additional fields or doubled fields in DCI format would become a useless PDCCH overhead. However, RAN2 observed that there are clear performance benefits from scheduling UE’s packet on as many Scell as possible and serve UE quickly. 
Observation 2: When a gNB schedules data to a UE, it is beneficial to serve UE on both activated cells at the same time.
With respect to PDCCH monitoring reduction benefit, the two-cell DCI format could be an only non-fall-back format a UE is monitoring when configured. And therefore, UEs monitoring burden can be reduced as UE needs to monitor search-space of only single scheduling cell.  
Observation 3: Two-cell DCI format may reduce UEs monitoring burden as UE needs to monitor search-space set(s) of only single scheduling cell compared to R16, given that design is based on DCI format 1_1.
Other concern of some companies was the specification effort for this feature. As every NR feature, it could be over-optimized or alternatively designed in simple way. The baseline solution would be to determine the fields based on primary of the two-cells and interpret the DCI fields for secondary of the two-cells according BWP switching rules designed in R15. This resulting into possible scheduling restrictions, and some fields could be further optimized. For example, resource allocation related fields could be further optimized or alternatively doubled, which could be studied further. 
Observation 4: The baseline design would be to determine DCI format fields based on primary of the two-cells and interpret the fields for the secondary of the two-cells as in case of BWP switching R15. Some fields could be further optimized or doubled in the DCI format which is FFS. 
Finally, if we restrict that one cell can be part of only one two-cell group, the design will be further simplified, in terms of PDCCH monitoring capabilities and RRC configuration
Observation 5: Design may be further simplified by restriction that one cell can be configured to be part of only one two-cell group
Based on the above discussion and observations, we see that feature may provide benefits with limited specification effort. 
Proposal 1: In R17, support a non-fall-back DCI format 1_1 scheduling two cells. Further discuss
· which DCI fields require to be present only once (such as HARQ-feedback related parameters)
· which DCI fields require to be doubled, one per each cell, (such as TB-related parameters)
· which DCI fields could be further optimized (such as FDRA)
Conclusions
In this contribution, we discussed potential solutions to reduce SCell activation delay and SCell dormancy. Based on the discussion, we made the following proposals:
Observation 1: Two-cell DCI format reduces overhead by at least 24 CRC bits, and if single DCI field applies to both cells (at least for HARQ-related parameters), further significant PDCCH overhead reduction is expected.
Observation 2: When a gNB schedules data to a UE, it is beneficial to serve UE on both activated cells at the same time.
Observation 3: Two-cell DCI format may reduce UEs monitoring burden as UE needs to monitor search-space set(s) of only single scheduling cell compared to R16, given that design is based on DCI format 1_1.
Observation 4: The baseline design would be to determine DCI format fields based on primary of the two-cells and interpret the fields for the secondary of the two-cells as in case of BWP switching R15. Some fields could be further optimized or doubled in the DCI format which is FFS. 
Observation 5: Design may be further simplified by restriction that one cell can be configured to be part of only one two-cell group.
Proposal 1: In R17, support a non-fall-back DCI format 1_1 scheduling two cells. Further discuss
· which DCI fields require to be present only once (such as HARQ-feedback related parameters)
· which DCI fields require to be doubled, one per each cell, (such as TB-related parameters)
· which DCI fields could be further optimized (such as FDRA)
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