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Introduction
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]In this contribution, we give our considerations on the UE features for MC enhancements, based on the updated RAN1 UE features list for Rel-18 NR after RAN1 #113 [1].
Discussion
FG 49-1/1b/49-2/2b
Component 4
	4) Max number of co-scheduled cells per set of cells supported by UE is reported with candidate value set of {2, 3, 4}, FFS whether this component is reported per reported value in component 3


For the FFS point in component 4, we support to report per reported value in component 3.
Since it was agreed UE reports one or multiple of values from the value set {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2} in component 3. When multiple values are reported, different value may be supported with different max number of co-scheduled cells. It would be straight forward to separately report them, i.e. component 4 is reported per reported value in component 3.
Proposal 1. Component 4 is reported per reported value in component 3.
[bookmark: OLE_LINK22]Component 5
	5) Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, FFS whether to separately report for primary and secondary PUCCH cell groups, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE per PUCCH group: Candidate value set of {[2, 3, …, 16]}, FFS whether this component is reported per reported value in component 3]



[bookmark: OLE_LINK21]For component 5, we support to report the max number of sets of cells per PUCCH group and the candidate value set is {1,2,3,4}, which was agreed by RAN1. For the FFS whether to separately report for primary and secondary PUCCH cell groups, or max number of sets of cells supported by UE across PUCCH groups, one of those two should be reported and either one can work. We prefer to separately report for primary and secondary PUCCH cell groups, because it can provide separate values for primary and secondary PUCCH group, not the same value. Therefore, the proposal is:
Proposal 2. Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, separately report for primary and secondary PUCCH cell groups 
· “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
Component 6
	6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}, FFS whether this component is reported per reported value in component 3
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
FFS whether to report max number of sets of cells supported by UE across PUCCH groups



For component 6, we support to confirm it as: Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}. 
And “FFS whether this component is reported per reported value in component 3” and “FFS whether to report max number of sets of cells supported by UE across PUCCH groups” are removed from component 6 in FG 49-1/49-2.
Proposal 3. Component 6 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}
· “FFS whether this component is reported per reported value in component 3” is removed from component 6 in FG 49-1/49-2
· “FFS whether to report max number of sets of cells supported by UE across PUCCH groups” is removed from component 6 in FG 49-1/49-2
Component 7
We support to include Type 2 HARQ codebook as a component in FG 49-1/1b, for backward compatibility. Either in component 7 or separate component is fine. 
Proposal 4. Type 2 HARQ codebook can be as a component in FG 49-1/1b, either in component 7 or separate component.
Component 10
	10) The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3



The main bullet of component 10 can be confirmed to remove the bracket of [for a set of cells]. Because the target of multi-cell PDSCH scheduling by a DCI format 1_3 is a set of cells, although it can be partial cells in the set. 
For the first sub-bullets, one unicast DCI per slot of scheduling cell for FDD/TDD scheduling cell is clear, and the bracket of [for the set of cells] in the first sub-bullets can be removed. 
It should count DCI format 1_3 and legacy DCI formats together. The reason is DCI format 1_3 is also a type of unicast DCI, it only aims to reduce the PDCCH signalling overhead, not to increase the number of unicast DCI number per slot. So it still maintains the legacy limits that processing one unicast DCI scheduling DL per scheduling CC for FDD/TDD scheduling CC. the second sub-bullet can be changed into unicast DCI including both legacy DCI formats and DCI format 1_3.
Proposal 5. Confirm the component 10 as:
10) The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· Count both legacy DCI formats and DCI format 1_3 as unicast DCI

Other FFS
	FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells
FFS: Number of unicast DCI(s) to process for a set of cells when monitoring DCI format 0_3 or 1_3 is configured
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default



Scheduling cell is not included in a set of cells
For FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells, we do not see strong need to separate report. Another reason is if the value can be larger than 1 in the component 6 reported, the scheduling cell can automatically not include in a set of cells. 
Scheduling cell is not the reference cell for the set
For the FFS when scheduling cell is not the reference cell for the set, according to the different understanding towards “if the scheduling cell is included in the set of cells and search space of the DCI format 0_X/1_X is configured only on the scheduling cell” in the following agreement, our initial understanding is the reference cell is allowed to be the scheduling cell and non-scheduling cell, up to gNB configuration. But according to the email discussion during the last RAN1#112b-e meeting, it clearly has two diverse understanding. 
	The reference cell is
the scheduling cell if the scheduling cell is included in the set of cells and search space of the DCI format 0_X/1_X is configured only on the scheduling cell;
one cell of the set of cells which search space of DCI format 0_X/1_X is configured on and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_X/1_X is configured on the cell in addition to the scheduling cell.



If scheduling cell is included in the set, but gNB still want to use another different cell as the reference cell, it clearly has more design comparing to directly use scheduling cell as the reference cell. So, we suggest to have separate component for it in FG 49-1/2: New component): The reference cell is supported by UE with candidate value of {scheduling cell only, non-scheduling cell}.
Basic FG for singe DCI scheduling multiple cells
The following table gives our consideration for basic FG:
Table 1: Basic FG for singe DCI scheduling multiple cells
	
	
	Basic FG 
	Separate component with different values or 
Separate FG

	 The scheduling cell is in the set and is the reference cell for the set.
	Monitoring search space set(s) for DCI format 0_3/1_3 on the scheduling cell for the set.
	Basic FG 49-1/49-2
	

	
	 Monitoring search space set(s) for DCI format 0_0, 1_0, 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell.
	Basic FG 49-1/49-2
	

	
	 Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the non-reference cell.
	
	Yes

	The scheduling cell is in the set but is NOT the reference cell for the set.
	Monitoring search space set(s) for DCI format 0_3/1_3 on the scheduling cell for the reference cell
	
	Yes

	
	 Monitoring search space set(s) for DCI format 0_0, 1_0, 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the scheduling cell
	
	Yes

	
	Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the reference cell
	
	Yes

	
	Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the non-reference cell.
	
	Yes

	The scheduling cell is NOT in the set.
	Monitoring search space set(s) for DCI format 0_3/1_3 on the scheduling cell for the set.
	Basic FG 49-1b/49-2b 
	

	
	Monitoring search space set(s) for DCI format 0_0, 1_0, 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the scheduling cell
	Basic FG 49-1b/49-2b 
	

	
	Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the reference cell
	
	Yes

	
	Monitoring search space set(s) for DCI format 0_1, 1_1, 0_2, 1_2 (if 0_2/1_2 is supported) on the scheduling cell for the non-reference cell
	
	Yes



Proposal 6. For 49-1/49-2, separate component with different values for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set. 
FG 49-3
	Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell



[bookmark: OLE_LINK4]For a scheduling cell, they have to monitoring 0_0/1_0, 0_1/1_1 by mandatory, so it reports the supportive of DCI format 0_3/1_3 monitoring, legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for this scheduling cell and DCI format 0_3/1_3 have to be monitored both. But legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for other scheduled cell can be optional capability, thus legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for other scheduled cell and DCI format 0_3/1_3 can be with separate FG. 
So the FG 49-3, it can limit it to scheduled cell only, such as monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell if it is not scheduling cell. And add a component in FG 49-1/2 of monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for scheduling cell and DCI format 0_3/1_3. 
Proposal 7. For FG 49-3, it is confirmed as: Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell if it is not scheduling cell. 
Proposal 8. In FG 49-1/1b/2/2b, a new component is added as: Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for scheduling cell and DCI format 0_3/1_3 on the same scheduling cell.
Conclusion
In this contribution, we made the following proposals.
1. Component 4 is reported per reported value in component 3.
1. Component 5 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}, separately report for primary and secondary PUCCH cell groups 
1. “FFS whether this component is reported per reported value in component 3” is removed from component 5 in FG 49-1/49-2
1. Component 6 in FG 49-1/49-1b/49-2/49-2b is confirmed as: Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {[1, 2, 3, 4]}
11. “FFS whether this component is reported per reported value in component 3” is removed from component 6 in FG 49-1/49-2
11. “FFS whether to report max number of sets of cells supported by UE across PUCCH groups” is removed from component 6 in FG 49-1/49-2
1. Type 2 HARQ codebook can be as a component in FG 49-1/1b, either in component 7 or separate component.
1. Confirm the component 10 as:
10) The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· Count both legacy DCI formats and DCI format 1_3 as unicast DCI
1. For 49-1/49-2, separate component with different values for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set. 
1. For FG 49-3, it is confirmed as: Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell if it is not scheduling cell. 
1. In FG 49-1/1b/2/2b, a new component is added as: Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for scheduling cell and DCI format 0_3/1_3 on the same scheduling cell.
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