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Introduction
[bookmark: _Hlk58595024]In this contribution we share our initial views on the UE features for multi-carrier enhancements in NR Rel-18 including single-DCI based multi-cell scheduling UL Tx switching. 
Discussion on UE features for multi-cell scheduling
For Rel-18 multi-cell scheduling with a single DCI for PDSCH/PUSCH, in our view, a new UE capability framework to indicate the support of scheduling more than 1 cell should be introduced. As a candidate values under this UE capability, UE can report the maximum number of cells that can be scheduled by a single scheduling cell from {2,3,4}. Maximum value of 1 should not be considered for this UE capability. For up to 1 cell, legacy framework can be used. Furthermore, it can be considered whether a separate capability can be indicated for multiple PUSCH scheduling and multiple PDSCH scheduling from multiple cells. 

	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-1
	Indicating supported option for scheduling more can one cell with single DCI
	Indicating supported option for scheduling more can one cell with single DCI 
Candidate values set is {2,3,4}



Proposal 1: For Rel-18 multi-cell scheduling, a new capability (new FG) should be introduced to indicate the support of multi-cell scheduling using single DCI format
· It can be further discussed on whether to support separate capability for multiple PUSCH and multiple PDSCH scheduling
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-1
	Indicating supported option for scheduling more can one cell with single DCI
	Indicating supported option for scheduling more can one cell with single DCI 
Candidate values set is {2,3,4}




Another aspect related to UE capability is whether the same scheduling cell can be used for scheduling more than 1 set of cells or not. Based on the RAN1 agreement, UE can report the maximum number of sets of cells that can be scheduled by same scheduling cell. For this UE capability indication, a candidate set of values {1,2} can be reported. Furthermore, this can be an optional capability and if not reported, the default capability is that only 1 set of cells can be scheduled by a given scheduling cell.
 




Proposal 2: For Rel-18 multi-cell scheduling, a new capability should be introduced to indicate the support of number of sets of cells that can be scheduled by the same scheduling cell
· This is an optional capability and if not reported, the default value is 1
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-1a
	Indicating supported number of sets of cells that can be scheduled by same scheduling cell
	Indicating supported number of sets of cells that can be scheduled by same scheduling cell Candidate values set is {1,2}




Furthermore, based on RAN1 agreement, for determining the actually scheduled cells from the set of cells, two options have been agreed. In our view, mandating UE to support both options is not reasonable and it should be a UE capability to report the support for either one or both the options. The candidate values set will include { table-based, FDRA-based}. Furthermore, it can be discussed, if this capability can be optional and if one of the two options can be a default option

	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-1b
	Indicating supported option for indication of co-scheduled cells within a set of cells
	Indicating supported option for indication of co-scheduled cells within a set of cells 
Candidate values set is {table-based,FDRA-based}




Proposal 3: For Rel-18 multi-cell scheduling, a new capability should be introduced to indicate the supported option for indicating the co-scheduled cells within a set of cells.
· It can be further discussed whether this is an optional capability and what is the default option 
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-1b
	Indicating supported option for indication of co-scheduled cells within a set of cells
	Indicating supported option for indication of co-scheduled cells within a set of cells 
Candidate values set is {table-based,FDRA-based}




Discussion on UE features for UL Tx switching
For Rel-18 UL Tx switching, extension up to 4 bands would require quite substantial updates to UE’s implementation in comparison to 2 bands in Rel-16/17. Therefore, in our view, a new UE capability framework to indicate support of Rel-18 UL Tx switching  for UL CA option 1, UL CA option 2 and both UL CA option 1 and 2 should be introduced. Furthermore, based on the agreements in RAN2, such UE capability should be indicated per band pair per combination [1]. Pre-requisite/dependency on FG 22-1 for UL Tx switching in Rel-16 can be further discussed. 

	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2
	Indicating supported option for UL Tx switching for inter-band UL CA for more than 2 bands
	Indicating supported option for UL Tx switching for inter-band UL CA for more than 2 bands 
Candidate values set is {option1, option2, both option 1 and option 2}







Proposal 4: For Rel-18 UL Tx switching, a new UE capability (new FG) should be introduced to indicate the support of Rel-18 UL Tx switching  for UL CA option 1, UL CA option 2 and both UL CA option 1 and 2
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2
	Indicating supported option for UL Tx switching for inter-band UL CA for more than 2 bands
	Indicating supported option for UL Tx switching for inter-band UL CA for more than 2 bands 
Candidate values set is {option1, option2, both option 1 and option 2}



Proposal 5: For Rel-18 UL Tx switching, the new capability (new FG XX-2) is indicated per band pair per band combination of up to 4 bands

Proposal 6: For Rel-18 UL Tx switching, for the new capability (new FG XX-2), any pre-requisite/dependency on FG 22-1 (for UL Tx switching in Rel-16) can be further discussed

Another UE capability aspect is whether concurrent transmission is supported for a band pair for which UE indicated capability to support dualUL (UL option 2) [2]. Therefore, a UE capability for indicting support for concurrent transmission for a band pair should be  reported. This UE capability will be dependent on the proposed FG XX-2. If UE indicates support of UL option 2 or both for FG XX-2 for a band pair within a band combination, then UE can indicate whether it supports concurrent transmission or not for that band pair. This should be an optional capability and in absence of this capability reporting, concurrent transmission can be assumed for the band pair for which UE indicated support of UL option 2 or both with FG XX-2.

	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2a
	Indicating support of concurrent transmission for the band pair
	Indication whether the band pair for which option 2 or both are supported by FG XX-2, supports concurrent transmission or not {concurrent transmission, non-concurrent transmission only}




Proposal 7: For Rel-18 UL Tx switching, introduce an additional capability to indicate support of concurrent transmission per band pair per band combination
· This capability is subject to FG XX-2 report on whether option 2 or both is reported to be supported for the band pair within the band combination
· This is an optional capability and if not reported for a band pair for which option 2 or both is reported to be supported in FG XX-2, then concurrent transmission is assumed to be supported for that band pair
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2a
	Indicating support of concurrent transmission for the band pair
	Indication whether the band pair for which option 2 or both are supported by FG XX-2, supports concurrent transmission or not
Candidate values set is {concurrent transmission, non-concurrent transmission only}



Another aspect for UE capability is indication of minimum separation time between 2 switching instances within 2 reference slots. Based on the agreement in RAN1 [3], UE can report from a value set of {0us,500us}. UE capability under the proposed FG XX-2 can be reported by UE. Furthermore, since this is applicable for the case when more than 2 bands are involved in the 2 switching instances, therefore, this capability can be reported per band combination.
 
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2c
	Indicating support of minimum separation time between two switching instances with more than two bands within two reference slots
	Indicating supported option for minimum separation time between two switching instances for more than 2 bands between two reference slots  
Candidate values set is {0us,500us}




Proposal 8: For Rel-18 UL Tx switching, introduce a UE capability to indicate minimum separation time between two switching instances with more than two bands within two reference slots
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2c
	Indicating support of minimum separation time between two switching instances with more than two bands within two reference slots
	Indicating supported option for minimum separation time between two switching instances for more than 2 bands between two reference slots  
Candidate values set is {0us,500us}



Another UE capability that should be introduced is related to RAN4 agreement on whether the unchanged band during a switching on two other bands can be used for UL transmission or not during the switching period. As a default capability, UE is not expected to be scheduled with UL transmission on any of the bands within a band combination during the switching period. This UE capability could be reported per band combination.

	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2d
	Indicating support of transmission during the switching period for the band on which UL Tx chain remains unchanged
	Indicating support of transmission during the switching period for the band on which UL Tx chain remains unchanged 
Candidate values set is {supported, notSupported}




Proposal 9: For Rel-18 UL Tx switching, introduce an optional UE capability to indicate support of transmission during the switching period for the band on which UL Tx chain remains unchanged
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2d
	Indicating support of transmission during the switching period for the band on which UL Tx chain remains unchanged
	Indicating support of transmission during the switching period for the band on which UL Tx chain remains unchanged 
Candidate values set is {supported, notSupported}



Conclusion
In this contribution, we have discussed our views on UE features for multi-cell scheduling and UL Tx switching and provided following proposals:
Multi-cell scheduling
Proposal 1: For Rel-18 multi-cell scheduling, a new capability (new FG) should be introduced to indicate the support of multi-cell scheduling using single DCI format
· It can be further discussed on whether to support separate capability for multiple PUSCH and multiple PDSCH scheduling
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-1
	Indicating supported option for scheduling more can one cell with single DCI
	Indicating supported option for scheduling more can one cell with single DCI 
Candidate values set is {2,3,4}



Proposal 2: For Rel-18 multi-cell scheduling, a new capability should be introduced to indicate the support of number of sets of cells that can be scheduled by the same scheduling cell
· This is an optional capability and if not reported, the default value is 1
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-1a
	Indicating supported number of sets of cells that can be scheduled by same scheduling cell
	Indicating supported number of sets of cells that can be scheduled by same scheduling cell Candidate values set is {1,2}



Proposal 3: For Rel-18 multi-cell scheduling, a new capability should be introduced to indicate the supported option for indicating the co-scheduled cells within a set of cells.
· It can be further discussed whether this is an optional capability and what is the default option 
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-1b
	Indicating supported option for indication of co-scheduled cells within a set of cells
	Indicating supported option for indication of co-scheduled cells within a set of cells 
Candidate values set is {table-based,FDRA-based}




UL Tx switching
Proposal 4: For Rel-18 UL Tx switching, a new UE capability (new FG) should be introduced to indicate the support of Rel-18 UL Tx switching  for UL CA option 1, UL CA option 2 and both UL CA option 1 and 2
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2
	Indicating supported option for UL Tx switching for inter-band UL CA for more than 2 bands
	Indicating supported option for UL Tx switching for inter-band UL CA for more than 2 bands 
Candidate values set is {option1, option2, both option 1 and option 2}



Proposal 5: For Rel-18 UL Tx switching, the new capability (new FG XX-2) is indicated per band pair per band combination of up to 4 bands

Proposal 6: For Rel-18 UL Tx switching, for the new capability (new FG XX-2), any pre-requisite/dependency on FG 22-1 (for UL Tx switching in Rel-16) can be further discussed

Proposal 7: For Rel-18 UL Tx switching, introduce an additional capability to indicate support of concurrent transmission per band pair per band combination
· This capability is subject to FG XX-2 report on whether option 2 or both is reported to be supported for the band pair within the band combination
· This is an optional capability and if not reported for a band pair for which option 2 or both is reported to be supported in FG XX-2, then concurrent transmission is assumed to be supported for that band pair
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2a
	Indicating support of concurrent transmission for the band pair
	Indication whether the band pair for which option 2 or both are supported by FG XX-2, supports concurrent transmission or not
Candidate values set is {concurrent transmission, non-concurrent transmission only}





Proposal 8: For Rel-18 UL Tx switching, introduce a UE capability to indicate minimum separation time between two switching instances with more than two bands within two reference slots
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2c
	Indicating support of minimum separation time between two switching instances with more than two bands within two reference slots
	Indicating supported option for minimum separation time between two switching instances for more than 2 bands between two reference slots  
Candidate values set is {0us,500us}



Proposal 9: For Rel-18 UL Tx switching, introduce an optional UE capability to indicate support of transmission during the switching period for the band on which UL Tx chain remains unchanged
	Features
	Index
	Feature group
	Components

	XX. NR_MC_enh-Core

	XX-2d
	Indicating support of transmission during the switching period for the band on which UL Tx chain remains unchanged
	Indicating support of transmission during the switching period for the band on which UL Tx chain remains unchanged 
Candidate values set is {supported, notSupported}
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