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1. Introduction
In RAN1 LS [1], the RRC parameters for multi-carrier scheduling are provided in the attached excel.
In this paper, we would like to discuss RRC signalling for multi-carrier scheduling.
The draft CR is provided in [2] in this meeting.
2. Discussion on Cell list and scheduled cell combination 

To support multi-carrier scheduling in one DCI, RAN1 agreed that a list of cells set will be configure per scheduling cell. It is common understanding that each SCell will belong to one cell set, i.e., there is no overlap between each cell set. The cell set configuration is common for DL multi-carrier scheduling and UL multi-carrier scheduling.

Proposal 1: Each SCell will belong to one cell set, i.e., there is no overlap between each cell set.

Proposal 2: The cell set configuration is common for DL multi-carrier scheduling and UL multi-carrier scheduling.

According to the RRC parameter description of MC-DCI-SetofCellsToAddModList in RRC parameters list in yellow highlight, the following understanding can be achieved:
(1) From scheduling cell perspective, up to N (N<=4) configurations of set(s) of cells based on UE capability.

(2) The UE capability for cell set configuration is per scheduling cell basis, not per UE (there is no such example a UE capability is not per UE, but per serving cell).

(3) From PUCCH group perspective, up to 4 sets of cells can be configured.

If the UE capability is per UE basis, whether it means there is only one scheduling cell configuration in UE.
It is not clear how many scheduling cells can be configured and in which level, i.e., in UE level or in PUCCH group level.
Option 1: There is only one scheduling cell configuration per UE;

Option 2: there is only one scheduling cell configuration per PUCCH group;
	List of up to N (N<=4) configurations of set(s) of cells for multi-cell PDSCH/PUSCH scheduling from the serving cell, where N is reported as UE capability and up to 4 sets of cells can be configured per PUCCH group.

	Agreement

Following is supported in Rel-18 multi-cell scheduling

•
A UE can be configured one or multiple sets of cells with each set configured for multi-cell scheduling using DCI format 0_X/1_X. 

–
Up to 4 sets of cells can be configured per PUCCH group.
–
Up to N sets of cells can be configured and respectively scheduled by DCI format 0_X/1_X from a same scheduling cell. 


The value of N is reported as UE capability.


An indicator is included in the DCI to indicate the scheduled set of cells,

-
The size of the indicator is equal to ceil(log2(N)), where N is the number of sets of cells.


Proposal 3: RAN2 is kindly asked to confirm the following understanding:
(1) From scheduling cell perspective, up to N (N<=4) configurations of set(s) of cells based on UE capability.

(2) The UE capability for cell set configuration is per scheduling cell basis, not per UE (there is no such example a UE capability is not per UE, but per serving cell).

(3) From PUCCH group perspective, up to 4 sets of cells can be configured.

Proposal 4: RAN2 is kindly asked to confirm the following question and send LS to RAN1 if RAN2 cannot confirm it.
Q1: How many scheduling cells can be configured and in which level, i.e., in UE level or in PUCCH group level?

Q2: if more than one scheduling cell can be configured in one CG, whether there is overlap between different cell set in different scheduling cell configuration?

It is common understanding that the co-scheduled cells configuration and the table for combinations of co-scheduled cells are configured separately for DL multi-carrier scheduling and UL multi-carrier scheduling. 
According to the RRC parameter list, the generic procedure for network and UE to determine the scheduled cell combination can be summarized as below:

	Granularity
	Signalling flow(from top to bottom)

	UL and DL
	Cell set list, i.e. MC-DCI-SetofCellsToAddModList

	UL and DL
	Cell set, i.e. MC-DCI-SetofCells

	UL or DL
	Cell list for DL, i.e. ScheduledCell-ListDCI-1-3
	Cell list for UL, i.e. ScheduledCell-ListDCI-0-3

	UL or DL
	Scheduled cell combination list within DL cell list, i.e. ScheduledCellCombo-ListDCI-1-3
	Scheduled cell combination list within UL cell list, i.e. ScheduledCellCombo-ListDCI-0-3

	UL or DL
	Scheduled cell combination for UL and DL respectively, i.e. ScheduledCellCombo


However, the IEs in red colour are not defined in the latest RRC signalling list, which should be included in the list as well. Actually, in the newest CR for MC, e.g. TR38.212, the aforementioned IEs have already been captured.
Proposal 5: The co-scheduled cells configuration and the table for combinations of co-scheduled cells are configured separately for DL multi-carrier scheduling and UL multi-carrier scheduling.
Proposal 5a: Incorporate ScheduledCell-ListDCI-1-3 and ScheduledCellCombo-ListDCI-0-3 in RRC signalling list for MC.
According to the RRC parameters list for multiple cell scheduling, it is not clear whether the IEs in MC-DCI-SetofCells are mandatory. RAN1 did not say what is the UE behaviour if some IEs in MC-DCI-SetofCells are absent. So we propose to send LS to confirm whether all IEs in MC-DCI-SetofCells are mandatory.

Proposal 6: Send LS to RAN1 to confirm whether all IEs in MC-DCI-SetofCells are mandatory. If no, what’s the UE behaviour if the IE is absent.

A set of joint tables are defined according to RRC parameters list in the attached excel, i.e., DL TDRA joint table in row #28, UL TDRA joint table in row #30, joint rate matching indication table in row#32, joint ZP-CSI-RS trigger table in row#34, joint TCI table in row#36, joint SRS request table in row#38/40/42/43. 
The joint table configuration will be based on the original configuration per cell per BWP. If the original per cell/per BWP configuration changed, the joint table configuration should be changed. It is too complex to support delta configuration for joint table configuration. So we propose there is no delta configuration for these joint tables’ configuration.

Proposal 7: Delta configuration is not supported for joint tables’ configuration.
3. Conclusions

Based on the above discussion, we propose following proposals:
Proposal 1: Each SCell will belong to one cell set, i.e., there is no overlap between each cell set.

Proposal 2: The cell set configuration is common for DL multi-carrier scheduling and UL multi-carrier scheduling.
Proposal 3: RAN2 is kindly asked to confirm the following understanding:

(1) From scheduling cell perspective, up to N (N<=4) configurations of set(s) of cells based on UE capability.

(2) The UE capability for cell set configuration is per scheduling cell basis, not per UE (there is no such example a UE capability is not per UE, but per serving cell).

(3) From PUCCH group perspective, up to 4 sets of cells can be configured.

Proposal 4: RAN2 is kindly asked to confirm the following question and send LS to RAN1 if RAN2 cannot confirm it.

Q1: How many scheduling cells can be configured and in which level, i.e., in UE level or in PUCCH group level?

Q2: if more than one scheduling cell can be configured in one CG, whether there is overlap between different cell set in different scheduling cell configuration?

Proposal 5: The co-scheduled cells configuration and the table for combinations of co-scheduled cells are configured separately for DL multi-carrier scheduling and UL multi-carrier scheduling.
Proposal 5a: Incorporate ScheduledCell-ListDCI-1-3 and ScheduledCellCombo-ListDCI-0-3 in RRC signalling list for MC.
Proposal 6: Send LS to RAN1 to confirm whether all IEs in MC-DCI-SetofCells are mandatory. If no, what’s the UE behaviour if the IE is absent.
Proposal 7: Delta configuration is not supported for joint tables’ configuration.
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