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[bookmark: _Ref521334010]Introduction
UE feature for MC enhancement was discussed in RAN1#113 and was updated in the lasted UE feature list [1]. We continue to provide our views on UE feature for MC enhancement in this contribution.
Discussion
UE feature for multi-cell scheduling with a single DCI
	· FG 49-1/49-2
3) Scheduling cell and co-scheduled cells have same SCS/carrier type: value set: {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}, UE reports one or multiple of values from the value set
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
· FG 49-1b/49-2b
3a) Scheduling cell and co-scheduled cells have different SCS. The set of co-scheduled cells share the same SCS and carrier type
Candidate value set for component 3a:
· {Scheduling cell of lower SCS and scheduled cells of higher SCS, Scheduling cell of higher SCS and scheduled cells of lower SCS, both}
3b) Scheduling cell and co-scheduled cells have same or different carrier type (FR1 licensed FDD or FR1 licensed TDD or FR1 unlicensed TDD or FR2-1 or FR2-2).
Candidate value set for component 3b:
· Indication of support/not support for each of applicable combinations of scheduling cell from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2} and scheduled cells from {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2} from the band combinations
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 to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b


Regarding the max number of co-scheduled cell per set of cells, it’ not necessary to report the value separately for each carrier type. The UE can report one value for all the reported carrier type. We don’t see any fundamental difference among different carrier type, e.g. FDD/TDD, licensed /unlicensed and FR1/ FR 2-1/FR 2-2. 
In additional, for FG 49-1b/49-2b, there are too many combinations between scheduling and scheduled cells in components 3a/3b. If the UE report the value separately for each combination, the UE requires report up to  value. It is too complex for both UE and network design and has no benefit.   
Proposal 1: “FFS whether this component is reported per reported value in component 3” should be removed from component 4 in FG 49-1/49-2.
Proposal 2: “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” should be removed from component 4 in FG 49-1b/49-2b.


	· FG 49-1/49-1b/49-2/49-2a
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


It was agreed that the max number of co-scheduled cells supported by a DCI is report separately for DCI format 0_3/1_3 as component of FG 49-1/49-1b and FG 49-2/49-2b. One potential method is to revise the component 4 in FG 49-1/49-1b as: Max number of co-scheduled cells for DCI format 1_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}. And the component 4 in FG 49-2/49-2b is revised as: Max number of co-scheduled cells for DCI format 0_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}. If the above method can be adopted, the UE report the max number of co-scheduled by DCI format 0_3/1_3 directly, and there is no need to introduce another component for within component 4. 
Proposal 3: Component 4 in FG 49-1/49-1b and FG 49-2/49-2acan be revised as:
· For the component 4 in FG 49-1/49-1b, Max number of co-scheduled cells for DCI format 1_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}.
· For the component 4 in FG 49-2/49-2a , Max number of co-scheduled cells for DCI format 0_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}.

	· FG 49-1/49-1b/49-2
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]


Since there is no fundamental difference between the set of cells configured in primary cell groups and  the set of cells configured in secondary PUCCH group. And we don’t see the necessity to report the max number of set of cells supported by UE across PUCCH groups. Thus, for the max number of sets of cells per PUCCH group, it’s sufficient to report the a common value for different PUCCH groups.
Proposal 4: Component 5 in FG 49-1/49-1b/49-2 can be adopted as following:
· Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}
· Removed two FFSs in the Component 5.
· Removed the context in the bracket. 

	· FG 49-1/49-1b/49-2
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


It was agreed in RAN1#112 that up to N sets of cells can be configured and respectively scheduled by DCI format 0_X/1_X from a same scheduling cell and the value of the N is reported as UE capability. Component 6 in FG 49-1/49-1b/49-2/49-2b can align with the RAN1 agreement. There is no technical motivation to report per reported value in component 3 or report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b. 
Proposal 5: Component 6 in FG 49-1/49-1b/49-2 can be confirmed as:
· Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
· Removed two FFSs in the Component 6.
· Removed the context in the bracket. 

	· FG 49-1
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook


There are two reasons to capture the type 2 HARQ codebook in component 7 in FG 49-1/49-2. One reason is that Type 2 HARQ codebook is  regarded as the basic functions of PDSCH scheduling from Rel-15. Rel-18 Multi-cell PDSCH scheduling should follow this rule. Another reason is that the design principle for Multi-cell PDSCH scheduling is similar to Rel-17 Multiple PDSCH scheduling by a single DCI. In Rel-17 Multiple PDSCH scheduling, Type 2 HARQ codebook is reported together with Type 1 HARQ codebook. Thus, for Rel 18 Multi-cell PDSCH scheduling, Type 2 HARQ codebook should be reported together with Type 1 HARQ codebook as well. 
Proposal 6: Component 7 in FG 49-1can be confirmed as:
· HARQ feedback based on Type 1 HARQ codebook and Type 2 HARQ codebook.

	· FG 49-1
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
· FG 49-1b
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
· FG 49-2
9) The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3


Regarding the number of unicast DL/UL DCI to process per slot of scheduling cell for multi-cell PDSCH/PUSCH scheduling,  the legacy UE feature for DL control channel can be re-used. Both of legacy DCI format and multi-cell scheduling DCI format are monitored in the USS. From the perspective of UE monitoring, there is no difference between legacy DCI format and multi-cell scheduling DCI format.
Proposal 7: Regarding the number of unicast DL/UL DCI to process per slot of scheduling cell in FG 49-1/49-1b/49-2 , both legacy DCI formats and DCI format 1_3/0_3 should be counted.

UE feature for multi-carrier UL Tx switching
	Agreement@RAN1#113
· If the UE reports 0us in FG 49-Y, the minimum separation time is not applied
· FFS the consequence if UE does not report FG 49-Y


As discussed in RAN1#113 meeting, there are two possible options regarding the case when UE doesn’t report FG49-Y
· Option-1：Minimum separation time is 500us
· Option-2：No switching in 2 consecutive slots for UL Tx involved in the two uplink switching(s) on more than 2 bands
The option-1 requires UE has basic capability that can perform UL Tx switching on more than 2 bands and the minimum separation time between two uplink switching(s) is 500us. From our view, the basic capability is not difficult for gNB or UE implement. If option-2 is adopted by RAN#1, it means that two uplink switching(s) on more than 2 bands cannot be performed within two consecutive slots. And the detailed within [X] consecutive slots value shall be discussed in RAN#1, e.g. X=3 or X=4. It will take more time to discuss it. 
Therefore, regarding the case when UE doesn’t report FG49-Y, option-1(Minimum separation time is 500us) is preferred.
Proposal 8: When UE doesn’t report FG49-Y, the minimum separation time between two uplink switching(s) is 500us
Conclusion
In this contribution, we share our views on UE feature for MC enhancement. The proposals are summarized as follows:
Proposal 1: “FFS whether this component is reported per reported value in component 3” should be removed from component 4 in FG 49-1/49-2.
Proposal 2: “FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b” should be removed from component 4 in FG 49-1b/49-2b.
Proposal 3: Component 4 in FG 49-1/49-1b and FG 49-2/49-2acan be revised as:
· For the component 4 in FG 49-1/49-1b, Max number of co-scheduled cells for DCI format 1_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}.
· For the component 4 in FG 49-2/49-2a , Max number of co-scheduled cells for DCI format 0_3 per set of cells supported by UE is reported with candidate value set of {2, 3, 4}.

Proposal 4: Component 5 in FG 49-1/49-1b/49-2 can be adopted as following:
· Max number of sets of cells supported by UE [per PUCCH group]: Candidate value set of {[1, 2, 3, 4]}
· Removed two FFSs in the Component 5.
· Removed the context in the bracket. 

Proposal 5: Component 6 in FG 49-1/49-1b/49-2 can be confirmed as:
· Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
· Removed two FFSs in the Component 6.
· Removed the context in the bracket. 

Proposal 6: Component 7 in FG 49-1can be confirmed as:
· HARQ feedback based on Type 1 HARQ codebook and Type 2 HARQ codebook.

Proposal 7: Regarding the number of unicast DL/UL DCI to process per slot of scheduling cell in FG 49-1/49-1b/49-2 , both legacy DCI formats and DCI format 1_3/0_3 should be counted.
Proposal 8: When UE doesn’t report FG49-Y, the minimum separation time between two uplink switching(s) is 500us
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