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Introduction
This contribution elaborates our views on UE features for Rel-18 multi-carrier enhancement, focusing on multi-cell scheduling with single DCI.
Discussion
Updates of feature types in previous agreements in accordance to RAN2 guidance
RAN2 sends some guidance to RAN1 in [2] for UE feature/capability definitions. One of the guidance rules is to “Avoid defining capabilities with pre-requisite on a finer granularity”. Unfortunately the current MCE UE feature structure agreed in the past two RAN1 meetings violates this rule in that: 
· FG49-1 can be the prerequisite of FG 49-4a, where the granularity of FG49-1 (per BC) is finer than that of FG49-4a (per UE) 
· FG49-2 can be the prerequisite of FG 49-4b, where the granularity of FG49-2 (per BC) is finer than that of FG49-4b (per UE)  
· One of {FG49-1, FG49-2} can be prerequisite of FG49-4c and FG49-4d, where the granularity of FG49-1/FG49-2 (per BC) is finer than that of FG49-4c/FG49-4d (per UE).  
Proposal 1: Change the type granularity from “per UE” to “per BC” for FG49-4a/4b/4c/4d. 
Maximum number of cell sets
It was agreed in RAN1 #112 that “Up to 4 sets of cells can be configured per PUCCH group”. Accordingly, we prefer to have up to 4 set of cells per same scheduling cell. 
Proposal 2: The candidate value sets in component 6 of FG49-1/1b and component 6 of FG49-2/2b are {1,2,3,4}. 
Scheduling cell not scheduled by different cell
Both of the following cross-carrier scheduling cases were not discussed in Rel-18 WI phase, and therefore should be reflected in UE feature as not supported: 
· Case-1: The scheduling cell not in any of its scheduled cell set is scheduled by another cell. 
· Case-2: The scheduling cell that also appears in one of its scheduled cell set is scheduled by another cell. 
First of all, this scheduling cell cannot be a SCell, because a SCell can never be the scheduling cell and scheduled cell (by another cell) at the same time. Further, because the size of scheduled cell set is no smaller than 2, both Case-1 and Case-2 go beyond Rel-17 DSS where PSCell (when scheduled by another SCell) can only schedule itself (instead of at least two scheduled cells). So, neither of Case-1 and Case-2 can be considered as an extension of Rel-17 DSS to multi-cell scheduling via single DCI.     
Proposal 3: Adopt the note in FG49-1 and FG49-2 as “[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]”. 
· The same note is added to FG49-1b and FG49-2b. 

FG49-3
The monitoring of both legacy DCI and DCI 0_3/1_3 on the same scheduling cell is not a necessary function that multi-cell scheduling by single DCI requires. So it should be a separate optional feature. The current FG49-3 proposal left from RAN1 #113/#114 may need some editorial improvement in order to build clear correspondence between the prerequisite and feature components: 
· The prerequisite of FG49-3 is “At least one of {49-1, [49-1a,] 49-1b} or at least one of {49-2, [49-2a,] 49-2b}”; and 
· The feature component is described as “Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 1_3, or both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3, on the same scheduling cell”.
Proposal 4: Adopt FG49-3 for monitoring both legacy DCI and DCI 0_3/1_3 on the same scheduling cell. 
· The prerequisite of FG49-3 is “At least one of {49-1, [49-1a,] 49-1b} or at least one of {49-2, [49-2a,] 49-2b}”; and 
· The feature component is described as “Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 1_3, or both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3, on the same scheduling cell”.
1. 
2. 
Conclusion
This contribution concludes with following proposals:
Proposal 1: Change the type granularity from “per UE” to “per BC” for FG49-4a/4b/4c/4d. 
Proposal 2: The candidate value sets in component 6 of FG49-1/1b and component 6 of FG49-2/2b are {1,2,3,4}. 
Proposal 3: Adopt the note in FG49-1 and FG49-2 as “[Note: When scheduling cell is outside the set of cells, UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell]”. 
· The same note is added to FG49-1b and FG49-2b. 
Proposal 4: Adopt FG49-3 for monitoring both legacy DCI and DCI 0_3/1_3 on the same scheduling cell. 
· The prerequisite of FG49-3 is “At least one of {49-1, [49-1a,] 49-1b} or at least one of {49-2, [49-2a,] 49-2b}”; and 
· The feature component is described as “Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 1_3, or both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3, on the same scheduling cell”.
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