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Introduction
[bookmark: _Hlk58595024]In this contribution we share our views on the initially agreed UE features for multi-carrier enhancements in Rel-18 in RAN1#112bis-e [1]. In the appendix section, we have listed the initial set of agreed FGs for multi-carrier enhancements.
Discussion on UE features for multi-cell scheduling 
For the current set of FGs agreed for multi-cell scheduling in RAN1#112bis-e, there are a number of aspects that are FFS and need further consideration. One of the main aspects that was discussed, but not concluded is whether we should keep the FG separate for the case when scheduling cell is not within the set of cells, i.e. whether we agree on FG 49-1a for PDSCH and similarly FG 49-2a for PUSCH. One key different we see between the two cases is the need for monitoring both legacy DCI formats as well as multi-cell scheduling DCI format. In case when the scheduling is included within the set of cells, then it is not necessary for a UE to support the monitoring of legacy DCI formats because the multi-cell scheduling DCI could be used for self-scheduling as well. However, for the case when scheduling cell is outside the set of cells, then the UE will be required to support legacy DCI formats for self-scheduling. Overall, based on the previous agreements, the BD/CCE budget and DCI size budget is not changed in Rel-18 compared to Rel-17. Therefore, in case of UE supporting both legacy and multi-cell scheduling DCI formats, the budget will be shared. Also, UE will be required to monitor more DCI formats. Another factor that we envision could be different for the two cases is the maximum number of co-scheduled cells. From UE implementation perspective, it may be beneficial to have a lower number for the maximum number of co-scheduled cells in case of scheduling cell outside the set of cells. Also, another component that would be different between the two cases is the maximum number of sets of cells that can be scheduled by the same scheduling cell. For the case of scheduling cell within the set of cells, it may be easier for UE’s implementation to keep the scheduling cell for only one set of cells. However, for the case when scheduling cell is outside the set, then UE might prefer to support more than 1 set of cells that can be scheduled by the scheduling cell. Based on these factors, we think that the two FGs should be separate, i.e. agree on FG 49-1a and FG 49-2a for PDSCH and PUSCH, respectively. However, other possible option could also be considered where the three components including maximum number of co-scheduled cells within a set, maximum set of cells scheduled by same scheduling cell and simultaneous monitoring of legacy DCI formats and multi-cell scheduling DCI formats are separate for the two cases of scheduling cell within the set and scheduling cell outside the set.

Observation 1: For the case when the scheduling is included within the set of cells, it should not be necessary for a UE to support the monitoring of legacy DCI formats because the multi-cell scheduling DCI could be used for self-scheduling as well
· or the case when scheduling cell is outside the set of cells, then the UE will be required to support legacy DCI formats for self-scheduling

Observation 2: From UE implementation perspective, it may be beneficial to have a lower number for the maximum number of co-scheduled cells in case of scheduling cell outside the set of cells

Observation 3: For the case of scheduling cell within the set of cells, it may be easier for UE’s implementation to keep the scheduling cell for only one set of cells. However, for the case when scheduling cell is outside the set, then UE might prefer to support more than 1 set of cells that can be scheduled by the scheduling cell

Proposal 1: One of the two options is supported for separating the two cases, i.e. first case of scheduling cell is included within the set of cells and second case of scheduling cell is not included within the set of cells:
· Option 1: FG 49-1a and FG 49-2a are agreed to be supported, i.e. separate FGs for the two cases when scheduling cell is withinthe set of cells (FG 49-1/49-2) and when scheduling cell is not within the set of cells (FG49-1a/FG49-2a)
· Option 2: Component 4 (maximum number of co-scheduled cells within a set) and component 6 (maximum number of sets of cells scheduled by same scheduling cell) in FG 49-1 (for PDSCH) and FG 49-2 (for PUSCH) are reportedly separately for the two cases 

Proposal 2: Support FG 49-3 to indicate the support of 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
· Separate support should be indicated for the two cases of scheduling cell within the set of cells and scheduling cell outside the set of cells

Another important aspect for FG 49-1 and FG 49-2 is component 2, i.e. whether the scheduling is Pcell or Scell. For the case when scheduling cell is within the set of cells and Pcell is included within the set, then the scheduling cell is Pcell. When only Scells are included within the set, then the scheduling cell can be Scell. For the case when scheduling cell is outside the set of cells, then scheduling cell can be Pcell or Scell, but the cells within the set are only Scells. Therefore, how this component is defined will also depend on whether scheduling cell is inside or outside the set of cells.

Proposal 3: For component 2 for FG 49-1/FG49-1a and FG 49-2/FG49-2a, component 2 can be supported with following details:
· If the scheduling cell is outside the set of cells, then the scheduling cell can be Pcell or Scell and all the cells within the set are Scells
· If the scheduling cell is inside the set of cells and all the cells within the set are Scells, then the scheduling cell is Scell, otherwise, the scheduling cell is Pcell

On another FFS point is whether separate FGs are supported or not when the scheduling cell is not the reference cell. It is clear for the case when scheduling cell is not within the set of cells, the reference cell is different than the scheduling cell because reference cell is one cell within the set. For the case when scheduling cell is within the set of cells, then based on previous agreements, the reference cell could still be different than the scheduling cell if search space of the DCI format 0_X/1_X is configured on the cell in addition to the scheduling cell. Generally, for the case when reference cell is different than the scheduling cell, it is preferable for UE implementation to have separate FGs because of the additional need to have the search space linkage between the reference cell and scheduling cell with the same search space ID.

Proposal 4: Separate FGs could be considered for the following two cases:
· Case 1: reference cell is same as the scheduling cell
· Case 2: reference cell is different than the scheduling cell
· In case of scheduling cell is outside the set of cells
· In case of scheduling cell within the set of cells, but another co-scheduled cell can be configured as reference cell

For FG 49-1 and FG 49-2, for component 4 (maximum number of co-scheduled cells within a set), component 5 (maximum number of sets of cells) and component 6 (maximum number of sets of cells scheduled by same scheduling cell), is needs be agreed on exactly for what combinations these components are reported. In our view, the most critical aspect for these components from UE’s implementation point of view is the per UE value to be reported. UE should be able to report the value for each of these components at least on per UE basis. Further reporting of additional values depending on other aspects such as for example, PUCCH groups, combinations different band types between scheduling and co-scheduled cells can be discussed later.

Proposal 5: For component 4 (for FG 49-1 and FG 49-2), the reporting of value on per UE basis should be supported
· It can be further discussed if additional values per PUCCH group is supported or not

Proposal 6: For component 5 (for FG 49-1 and FG 49-2), the reporting of value on per UE basis should be supported
· It can be further discussed if additional values per PUCCH group and/or per band type combination (for component) 3 is supported or not

Proposal 7: For component 6 (for FG 49-1 and FG 49-2), the reporting of value on per UE basis should be supported
· It can be further discussed if additional values per PUCCH group and/or per band type combination (for component) 3 is supported or not

Another component under FG 49-1 and FG 49-2 is component 9 on antenna port indication field type. In our view, this could be a separate FG rather than being the component of the main FG for multi-cell scheduling. Furthermore, the separate FG for antenna port indication field type can be optional with UE capability signaling. In case if this FG is not supported, then type 2 should be the default for antenna port indication field. Based on this, the candidate values can be {both type 1a and type 2}.

Proposal 8: Antenna port indication field type can be a separate FG with following details:
· Optional with UE capability signaling
· If not reported, the default value for the antenna port indication field is type 2
· If reported, the candidate value is {both type 1a and type 2}
On the other remaining FGs including 49-4a, 49-4b, 49-5, 49-5a and 49-5b, we think that it is quite straightforward to agree. Exact details on each of the FGs can be further discussed once we agree on this basic structure. 

Proposal 9: FG 49-4a, 49-4b, 49-5, 49-5a and 49-5b are supported for multi-cell scheduling
· Further details can be discussed for each of these FGs 
Discussion on UE features for UL Tx switching 
For UL Tx switching, from RAN1 perspective, one aspect remaining is related to UE FG for minimum separation time between 2 switching instances involving more than 2 bands within two reference slots (FG 49-y). In our view, from technical perspective, UE always reports a capability that is advanced in comparison to a default capability. For this feature, the default capability would be that UE doesn’t support 2 switching instances involving more than 2 bands within  two reference slots. And the advanced capability would then be that UE is able to support 2 switching instances involving more than 2 bands within the two reference slots. Furthermore, for the advanced capability, UE can report one value from the candidate set {0us,500us). 

Proposal 10: For FG 49-y, following is supported
· For FG 49-y, X = 0us and 500us are kept as the candidate values for reporting minimum separation time between 2 switching instances
· If minimum separation time is not reported, two switching instances involving 3 or 4 bands within 2 reference slots are not expected by UE, i.e. in absence of this FG, the default UE capability is not to support two switching instances involving 3 or 4 bands within 2 reference slots
Conclusion
In this contribution, we have discussed our views on the initial list of UE features for multi-carrier enhancements in NR Rel-18 and provided following proposals:
Multi-cell scheduling
Observation 1: For the case when the scheduling is included within the set of cells, it should not be necessary for a UE to support the monitoring of legacy DCI formats because the multi-cell scheduling DCI could be used for self-scheduling as well
· or the case when scheduling cell is outside the set of cells, then the UE will be required to support legacy DCI formats for self-scheduling

Observation 2: From UE implementation perspective, it may be beneficial to have a lower number for the maximum number of co-scheduled cells in case of scheduling cell outside the set of cells

Observation 3: For the case of scheduling cell within the set of cells, it may be easier for UE’s implementation to keep the scheduling cell for only one set of cells. However, for the case when scheduling cell is outside the set, then UE might prefer to support more than 1 set of cells that can be scheduled by the scheduling cell

Proposal 1: One of the two options is supported for separating the two cases, i.e. first case of scheduling cell is included within the set of cells and second case of scheduling cell is not included within the set of cells:
· Option 1: FG 49-1a and FG 49-2a are agreed to be supported, i.e. separate FGs for the two cases when scheduling cell is withinthe set of cells (FG 49-1/49-2) and when scheduling cell is not within the set of cells (FG49-1a/FG49-2a)
· Option 2: Component 4 (maximum number of co-scheduled cells within a set) and component 6 (maximum number of sets of cells scheduled by same scheduling cell) in FG 49-1 (for PDSCH) and FG 49-2 (for PUSCH) are reportedly separately for the two cases 

Proposal 2: Support FG 49-3 to indicate the support of 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
· Separate support should be indicated for the two cases of scheduling cell within the set of cells and scheduling cell outside the set of cells

Proposal 3: For component 2 for FG 49-1/FG49-1a and FG 49-2/FG49-2a, component 2 can be supported with following details:
· If the scheduling cell is outside the set of cells, then the scheduling cell can be Pcell or Scell and all the cells within the set are Scells
· If the scheduling cell is inside the set of cells and all the cells within the set are Scells, then the scheduling cell is Scell, otherwise, the scheduling cell is Pcell

Proposal 4: Separate FGs could be considered for the following two cases:
· Case 1: reference cell is same as the scheduling cell
· Case 2: reference cell is different than the scheduling cell
· In case of scheduling cell is outside the set of cells
· In case of scheduling cell within the set of cells, but another co-scheduled cell can be configured as reference cell

Proposal 5: For component 4 (for FG 49-1 and FG 49-2), the reporting of value on per UE basis should be supported
· It can be further discussed if additional values per PUCCH group is supported or not

Proposal 6: For component 5 (for FG 49-1 and FG 49-2), the reporting of value on per UE basis should be supported
· It can be further discussed if additional values per PUCCH group and/or per band type combination (for component) 3 is supported or not

Proposal 7: For component 6 (for FG 49-1 and FG 49-2), the reporting of value on per UE basis should be supported
· It can be further discussed if additional values per PUCCH group and/or per band type combination (for component) 3 is supported or not

Proposal 8: Antenna port indication field type can be a separate FG with following details:
· Optional with UE capability signaling
· If not reported, the default value for the antenna port indication field is type 2
· If reported, the candidate value is {both type 1a and type 2}

Proposal 9: FG 49-4a, 49-4b, 49-5, 49-5a and 49-5b are supported for multi-cell scheduling
· Further details can be discussed for each of these FGs 


UL Tx switching

Proposal 10: For FG 49-y, following is supported
· For FG 49-y, X = 0us and 500us are kept as the candidate values for reporting minimum separation time between 2 switching instances
· If minimum separation time is not reported, two switching instances involving 3 or 4 bands within 2 reference slots are not expected by UE, i.e. in absence of this FG, the default UE capability is not to support two switching instances involving 3 or 4 bands within 2 reference slots
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Appendix – Initial agreed FGs for NR multi-carrier enhancements in Rel-18

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	49. NR_MC_enh
	49-1
	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 1_3 for DL scheduling with same SCS between scheduling cell and cells in the set
[2) Scheduling cell is PCell if set of cells includes PCell, and scheduling cell is PCell or an SCell if set of cells includes only SCells.]
3) Scheduling cell and co-scheduled cells have same SCS/carrier type[: candidate value set {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}]
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
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]
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
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
8) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
[9) Supported types for ‘Antenna port(s)’ field: Candidate value set of {Type-2, Type 1A and Type-2}]
[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]
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
	
	Yes
	
	UE does not support multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	[Per BC]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-1a
	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell not included in a set of cells with same SCS/carrier type between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 1_3 for DL scheduling where scheduling cell is not included in a set of cells in same PUCCH group.
2) Scheduling cell is PCell or SCell, and a set of cells includes only SCells.
3) Scheduling cell and co-scheduled cells have same SCS/carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2).
4) Max number of co-scheduled cells supported by UE is reported with candidate value set of {[2, 3, 4]}
5) UE can be configured with at least one set of cells. Maximum number of sets for a UE in total and maximum number of sets for a same scheduling cell are reported in FG49-4
6) HARQ feedback based on Type 1 HARQ codebook
7) FDRA field based co-scheduled cell indication
	6-10 (CCS with same SCS)
	Yes
	
	UE does not support multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell which is not included in a set of cells with same SCS/carrier type scheduling cell and cells in the set
	[Per BC]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-1b
	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell not included in a set of cells with different SCS/carrier type between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 1_3 for DL scheduling where scheduling cell is not included in a set of cells in same PUCCH group.
2) Scheduling cell is PCell or SCell, and a set of cells includes only SCells.
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:
· [Bitmap] 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
FFS: relation between 3a and 3b
FFS: whether/how to indicate support of scheduling on unlicensed band(s)
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
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 to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[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 to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
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 to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[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 to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
8) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
[9) Supported types for ‘Antenna port(s)’ field: Candidate value set of {Type-2, Type 1A and Type-2}]
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
	
	Yes
	
	UE does not support multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell which is not included in a set of cells with different SCS/carrier type scheduling cell and cells in the set
	[Per BC]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-2
	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 0_3 for UL scheduling with same SCS between scheduling cell and cells in the set
[2) Scheduling cell is PCell if set of cells includes PCell, and scheduling cell is PCell or an SCell if set of cells includes only SCells.]
3) Scheduling cell and co-scheduled cells have same SCS/carrier type[: candidate value set {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}.]
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
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]
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]
7) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
[8) Supported types for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields: Candidate value set of {Type-2, Type 1A and Type-2}]
[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]
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
	
	Yes
	
	UE does not support multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	[Per BC]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-2a
	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell not included in a set of cells with same SCS/carrier type between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 0_3 for UL scheduling where scheduling cell is not included in a set of cells in same PUCCH group.
2) Scheduling cell is PCell or SCell, and a set of cells includes only SCells.
3) Scheduling cell and co-scheduled cells have same SCS/carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2).
4) Max number of co-scheduled cells supported by UE is reported with candidate value set of {[2, 3, 4]}
5) UE can be configured with at least one set of cells. Maximum number of sets for a UE in total and maximum number of sets for a same scheduling cell are reported in FG49-4
6) FDRA field based co-scheduled cell indication
	6-10 (CCS with same SCS)
	Yes
	
	UE does not support multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell which is not included in a set of cells with same SCS/carrier type scheduling cell and cells in the set
	[Per BC]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-2b
	Multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell not included in a set of cells with different SCS/carrier type between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 0_3 for UL scheduling where scheduling cell is not included in a set of cells in same PUCCH group.
2) Scheduling cell is PCell or SCell, and a set of cells includes only SCells.
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:
· [Bitmap] 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
FFS: relation between 3a and 3b
FFS: whether/how to indicate support of scheduling on unlicensed band(s)
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
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 to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[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 to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
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 to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b
[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 to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
7) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
[8) Supported types for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields: Candidate value set of {Type-2, Type 1A and Type-2}]
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
	
	Yes
	
	UE does not support multi-cell PUSCH scheduling by DCI format 0_3 on a scheduling cell which is not included in a set of cells with different SCS/carrier type scheduling cell and cells in the set
	[Per BC]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	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
	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
	At least one of {49-1, 49-1a, 49-1b, 49-2, 49-2a, 49-2b}
	Yes
	
	UE does not support monitoring both legacy DCI format(s) (0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
	[Per UE]
	No
	No
	No
	
	Optional with capability signaling

	49. NR_MC_enh
	49-4a
	Nominal RBG size of Configuration 3 for FDRA type 0
	1) Support of nominal RBG size of Configuration 3 for FDRA type 0
	[At least one of {49-1, 49-1b, 49-2, 49-2b}]
	Yes
	
	
	FFS
	FFS
	FFS
	FFS
	
	Optional with capability signaling

	49. NR_MC_enh
	49-4b
	FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV for DCI format 1_3/0_3
	1) Support of FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV for DCI format 1_3/0_3
	[At least one of {49-1, 49-1b, 49-2, 49-2b}]
	Yes
	
	
	FFS
	FFS
	FFS
	FFS
	
	Optional with capability signaling

	49. NR_MC_enh
	49-5
	Type 2 HARQ CB support for DCI format 1_3
	HARQ feedback based on Type 2 HARQ codebook for PDSCHs scheduled by DCI format 1_3
	At least one of {49-1, 49-1a, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on Type 2 HARQ codebook for PDSCHs scheduled by DCI format 1_3
	[Per UE]
	No
	No
	No
	
	Optional with capability signaling

	49. NR_MC_enh
	49-5a
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	10-16 (Type 3 HARQ CB), At least one of {49-1, 49-1a, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on Type 3 HARQ codebook triggered by DCI format 1_3
	[Per band]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	25-6 (Enhanced Type 3 HARQ CB), At least one of {49-1, 49-1a, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on enhanced Type 3 HARQ codebook triggered by DCI format 1_3
	[Per band]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-X
	Supported switching option for each band pair in the band combination for UL Tx switching across more than 2 bands
	Indicate supported switching option for each band pair in the band combination for UL Tx switching across more than 2 bands
Candidate value set is {switchedUL, dualUL, both}
	
	Yes
	
	[UL Tx switching across more than 2 bands cannot be supported for the band pair in the band combination]
	[Per band pair per band combination, details up to RAN2]
	[N/A]
	[N/A]
	[N/A]
	This FG is based on the following agreements. RAN1 will not discuss the detail of this FG and the detail is up to RAN2

[Agreement
Ask RAN2 to consider following alternatives for UE capability reporting about the supported UL Tx switching options
· Alt.1: report {switchedUL, dualUL, both} for each band pair in the band combination]

[Agreement in RAN2#121
For UE capability of switching options, introduce a per-band-pair UE capability to report supported switching options for Rel-18 UL Tx switching.]
	Optional with capability signaling

	49. NR_MC_enh
	49-Y
	Minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots
	If two uplink switchings are triggered and UL transmissions involved in the two uplink switchings are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time
· The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching, and X us is reported with a candidate value set of {[0us], 500us}
· The reported value X is applied to both one TAG case and two-TAG case (if UE supports two-TAG case)
FFS: Note: If the UE reports [0us], the minimum separation time is not applied
	49-X
	Yes

	
	[two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands]
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling




