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Introduction
[bookmark: _Hlk510705081]In this contribution, we discuss the our views on UE features for Rel-18 Multi-carrier enhancements with respect to the current status of the discussions after RAN1#112bis-e reported in R1-2304282. 
In section 2 we focus on mulit-cell PDSCH/PUSCH scheduling and our input to the discussions on UL TX switching can be found in section 3. 
Discussion on multi-cell PDSCH/PUSCH scheduling
There has been some progress to at least have the initial structure of the feature groups for multi-cell PDSCH and multi-cell PUSCH scheduling defined. In this document we try to address some of the open issues marked in yellow in the document. 
No need for having 49-1a & 49-2a
There had been discussions already, if there is a need for separate 49-1a (49-2a) from 49-1 (49-2) to separately indicate the capability for cross-carrier scheduling from a cell not included in the set of cells. The discussions there specifically has been related to the feature pre-quisite of 6-10 (CCS from the same SCS). 
As pointed out by several companies already, as long as there is no CCS with legacy DCIs for the cells within the set of cells, there is also no need to support 6-10. The cross-carrier scheduling only comes into play if also the monitoring for legacy DCI formats (of 49-3) is supported and configured. 
Therefore, we propose the following: 
Proposal 2.1: Do not support a separate UE capability indication for multi-cell scheduling for same SCS/carrier type and the scheduling cell being not included in the set of cells.
· Remove 49-1a and 49-2a
· Remove the brackets component 2 of 49-1 and 49-2

Discussion on open common components for 49-1 & 49-2
Component 3: Same SCS/carrier type
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}]
If the capability is signalled per band combination, the square-bracketed part seems to be needed. A band combination could consist of say a set of FR1-FDD cells and a set of FR1-unlicensed cells. If no differentiation is made, then the UE would have to support the MC-DCI operation within both the FR1-FDD cells and within the FR1-unicenced cells

Proposal 2.2: Remove the square-brackets from component 3 of 49-1 & 49-2 (and 49-1b & 49-2b) and update the description to: Supported carrier type(s): candidate value set, at least one of {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}.


Component 4: maximum number of co-scheduled cells
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
We don’t see a need to have the number of co-scheduled cells within a set of cells to be carrer type specific. Therefore, we think the FFS can be removed. 

Proposal 2.3: Remove the FFS from component 4 of 49-1 & 49-2 (and 49-1b & 49-2b)


Component 5: max. number of set of cells
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]
There is an agreement to support (from specification point of view) up to 4 set of cells per PUCCH group, so the value range current captured {1,2,3,4} covers only the case of a single PUCCH group – but does not address the capability of the UE in case two PUCCH cell groups are configured. 

In this respect the following options for indicating the overall capability by the UE, regarding the primary and secondary PUCCH group can be considered: 
· Option 1: Max number of sets of cells supported by UE: Candidate value set of [1, 2, 3, 4, 5, 6, 7, 8]
· For this option, the UE would only indicate the number of sets of cells the UE overall supports, with the gNB having the flexibility to freely allocate set of cells for two PUCCH groups up to the UE capability
· Option 2: Max number of sets of cells supported by UE per PUCCH cell group: Candidate value set of [1, 2, 3, 4] 
· For this option, the UE would only indicate the number of sets of cells per PUCCH cell group and the gNB can operate within a PUCCH cell group. 
· Comparing with Option 1, the UE may under-report its capability with Option 2 if only a single PUCCH group is operational for the UE, as an example if the UE would support 4 set of cells in total, it would need to split it to 2+2 for the reporting here reducing the useful capabilities for operaton with only a single PUCCH cell group. 
· Option 3: Reporting consisting of both Option 1 & Option 2: (a) Max number of sets of cells supported by UE: Candidate value set of [1, 2, 3, 4, 5, 6, 7, 8] and (b) Max number of sets of cells supported by UE per PUCCH cell group : Candidate value set of [1, 2, 3, 4] 
· This option enables the UE to indicate its capabilities for certain limitations within a PUCCH cell group (with component (a)) as well as across PUCCH groups (through (a)). 
· Compared to Option 1, there is less flexibility needed from UE perspective and compared to Option 2, there is no under-reporting by the UE required either. 

Looking at the discussions above, we think that Option 3 would be the best trade-off between UE enabling to signal its capabilities and given the gNB the freedom to operate up to the UE limits across more than one PUCCH group. 
On the maximum number of total cells across different set of cells in a PUCCH group, we don’t really see a need for this reporting. 
Proposal 2.4: Component 5 (max number of set of cells) for 49-1 (& 49-1b) and 49-2 (& 49-2b) is split to two components and reported by PUCCH group as well as across PUCCH cell groups, i.e.
· Max number of sets of cells supported by UE: Candidate value set of [1, 2, 3, 4, 5, 6, 7, 8] and 
· Max number of sets of cells supported by UE per PUCCH cell group : Candidate value set of [1, 2, 3, 4] 

Looking at the FFS, if this is to be reported per value of component 3 (i.e. {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}), we see some ambiguity issue here on how the gNB is to interpret the signaling in case it operates different set of cells with different values of component 3. Also as noted, we don’t see the point in having any value reporting for component 3. Just as an example, if we consider a single PUCCH cell group in FR1, where there are licensed FDD, licensed TDD and unlicensed TDD cells included – which of the values apply now for this PUCCH cell group with different set of cells belong to different carrier types? Is it the smallest or the largest of the reported values in total for the PUCCH group – or can the gNB operate for each of the carrier types up to its reported capability. 
Observation 2.1: Reporting the maximum set of cells of Component 5 per value of component 3 (i.e. carrier type) creates uncertainty in terms of mixed carrier type MC-DCI operation within a PUCCH group. Unless clarified, the reporting should be independent of the values of component 3. 

Component 6: max. number of set of cells per scheduling cell

First on the value range, we support the reporting of values {1,2,3,4}. 
In contrast to component 5, there seems to be not the issues of ambiguity so the reporting in principle per component value of 3 could be possible. But we would still like to hear arguments on the need for separate reporting here from proponent companies. 
We also don’t see a motivation here to have the total number of cells across the set of cells to be reported (as for component 5)

Proposal 2.5: The value range for Component 6 (max number of set of cells per scheduling cell) for 49-1 (& 49-1b) & 49-2 (& 49-2b) is {1,2,3,4}, i.e. the brackets can be removed
· The reporting per value range of component 3 would need motivation. 


Component 7: Support for Type 1 and/or 2 Type HARQ-ACK codebook (49-1)

As already explained during RAN1#112bis-e, we see the Type 2 HARQ-ACK codebook support as essential for the operation, as the Type 1 HARQ-ACK codebook although robust is just very large especially in case of carrier aggregation operation, which this feature is focusing on. Moreover, the Type 2 HARQ-ACK operation in terms of using two HARQ-ACK codebooks (and the related DAI operation) is already know from Rel-17 multi-PDSCH operation. As a consequence, we don’t really see the issue of testability as pointed out as one motivation to have separate UE capability 49-5. 

Proposal 2.6: Type 2 HARQ-ACK CB support for PDSCH scheduled by DCI format 1_3 should be mandatory for a UE supporting multi-cell PDSCH scheduling. 
· Include the Type 2 HARQ-ACK codebook in component 7 of 49-1 (& 49-1b)
· Remove the separate UE capability 49-5 on Type 2 HARQ-ACK CB accordingly


Support for configurability between Type 1A and Type 2 DCI fields (49-1 Comp. 9, 49-2 Comp. 8)

We don’t really see a need for a UE capability here, as the UE anyhow needs to support Type 1 A DCI field operation for some other fields (which are agreed to be Type 1) as well as some Type 2 DCI field operation for some other DCI fields (which are agreed to be Type 2). Therefore, we do not see any reason for any separate capabilities here. 

Proposal 2.7: Remove the UE indication on the support of configurability between Type 1A and Type 2 of certain fields of component 9 of 49-1 (&49-1b) and component 8 of 49-2 (& 49-2b). 


Discussion on open common components for 49-1b & 49-2b
Component 3
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)

Proposal 2.8: Remove square brackets around “bitmap” and delete the FFS points of component 3 of FGs 49-1b & 49-2b

For the other components than component 3

For the other components than component 3 with open issues, the same discussion and arguments as for 49-1 & 49-2 equally apply here, so we don’t repeat the related discussions here and therefore, have included these in the related proposals for 49-1 and 49-2 already. 

Proposal 2.9: For the same components in terms of UE capability reporting (such as component 4, 5, 6..) the same consistent handling should be applied for 49-1b and 49-2b as for 49-1 & 49-2. 

Monitoring for legacy DCI formats (49-3)
The current description of 49-3 seems to be applying to any cells within the set of cells which we think is not really possible. Just considering the case of PCell being either the scheduling cell (being part or not of a set of cells), this would very much limit the overall operation of the UE if legacy DCI formats are then not monitored on the PCell. 
So we think, that one may consider the split of a separate UE capability for 49-3 and what is to be part of the baseline support for 49-1/1b/2/2b for the following cases: 
· Case 1: Monitoring for PCell, if the PCell is included in a set of cells 
· Case 2: Monitoring for PCell, if the PCell is the scheduling cell but not part of a set of cells
· E.g. for FR1 FR2 scheduling
· Case 3: Monitoring for an SCell, which is the scheduling cell for a set of cells
· Case 4: Monitoring for an SCell, which is not a scheduling cell but part of a set of cells

Based on our understanding, at least Case 1 & Case 2 need to be part of the the main UE features 49-1/49-2 as otherwise we will run into trouble operating this feature overall. For Case 3 (as is for Case 1 & Case 2), the unicast DCIs for a scheduling cell are anyhow self-scheduled. So we don’t really see a need to have a restriction for the schedulikng cells overall. 
For case 4, this is then a combination of multi-DCI scheduling plus cross-carrier scheduling with legacy DCI formats. So overall, if there is a separate capability, than this should be limited to Case 4 only. 
Proposal 2.10: The separate UE capability on the monitoring for legacy DCI formats should be limited to DCI formats for SCells which are not a scheduling cell and are part of a set of cells. The monitoring for legacy DCI formats for scheduling cells which also schedule 0_3/1_3 (especially the PCell) should be part of the baseline feature.
· Include the support of legacy DCI formats for the scheduling cell of a DCI format 0_3/1_3 to the baseline features 49-1/1b/2/2b
· At least change the description of 49-3 to restrict this capability for legacy DCI formats for SCells which are scheduled by DCI format 0_3/1_3 by another scheduling cell 
 
Higher granularity FDRA (49-4a/4b)
As already discussed in RAN1, we think that the UE should support this also without additional UE capability signaling. For FDRA Type 1 and 49-4b, a larger resource allocation granularity for DCI format 0_2 is supported since Rel-16 and is not really new. On the Component 3, the UE is already now supporting different RBG sizes based on configuration. So we don’t really see an issue with even larger RBG sizes here – as the same code and operation is there already since Rel-15 (with having to operate with different RBG sizes for different bandwidths and confgiurations).
Specifically we see an issue, as the FDRA is the field with a rather larger contribution to the DCI field size. Without supporting the higher ‘RBG’ granularity, it will not be possible to operate such UE with more than 2 serving cells. 

Proposal 2.11: Support of Configuration 3 for FDRA Type 1 should be mandatory for a UE supporting multi-cell PDSCH / PUSCH scheduling. 
· Include the support of Configuration 3 for FDRA Type 1 as a component to 49-1, 49-1b, 49-2, 49-2b
· Remove the separate UE capability 49-4a 

Proposal 2.12: Support of RBG granularity operation for FDRA Type 2 should be mandatory for a UE supporting multi-cell PDSCH / PUSCH scheduling. 
· Include the support of RBG granularity operation for FDRA Type 2 as a component to 49-1, 49-1b, 49-2, 49-2b
· Remove the separate UE capability 49-4b 

Effect on the UE feature list 
In here, we just show the proposed changes based on our discussions and proposals above. 

Proposal 2.13: Take the following proposed changes to the UE feature structure and description for multi-cell PDSCH/PUSCH scheduling into account: 
	Index
	Feature group
	Components
	Prerequisite feature groups

	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.]
2a) UE supports monitoring for legacy DCI formats legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for the scheduling cell
3) Scheduling cell and co-scheduled cells have same SCS/carrier type[Supported carrier type(s): candidate value set at least one of {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]}, Max number of sets of cells supported by UE: Candidate value set of [1, 2, 3, 4, 5, 6, 7, 8] 
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 and 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) Support of nominal RBG size of Configuration 3 for FDRA type 0 and FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV 
[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
	

	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)

	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.
2a) UE supports monitoring for legacy DCI formats legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for the scheduling cell
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]}, Max number of sets of cells supported by UE: Candidate value set of [1, 2, 3, 4, 5, 6, 7, 8] 
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 and 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) Support of nominal RBG size of Configuration 3 for FDRA type 0 and FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV 
[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
	

	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.]
2a) UE supports monitoring for legacy DCI formats legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for the scheduling cell
3) Scheduling cell and co-scheduled cells have same SCS/carrier type[Supported carrier type(s): candidate value set at least one of {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]}, Max number of sets of cells supported by UE: Candidate value set of [1, 2, 3, 4, 5, 6, 7, 8] 
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) Support of nominal RBG size of Configuration 3 for FDRA type 0 and FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV 
[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
	

	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)

	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.
2a) UE supports monitoring for legacy DCI formats legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) for the scheduling cell
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]}, Max number of sets of cells supported by UE: Candidate value set of [1, 2, 3, 4, 5, 6, 7, 8] 
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) Support of nominal RBG size of Configuration 3 for FDRA type 0 and FDRA Type 1 granularity of 2, 4, 8, or 16 consecutive RBs based RIV 

[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
	

	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 for another 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 for another cell
	At least one of {49-1, 49-1a, 49-1b, 49-2, 49-2a, 49-2b}

	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}]

	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}]

	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}

	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}

	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}



Discussion on UL TX switching
FG 49-Y had some open issues highlighted in yellow.
	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
	[two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands]
	Per BC



The RAN1#112 agreement that the FG49-Y is based on reads as below:
	Agreement
Confirm the working assumption with following updates
(working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the end start of all transmission(s) prior toafter 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 summaximum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}



The standing agreement states that the minimum separation time applies when more than 2 bands are involved in two consecutive switches, and the minimum separation time is subject to UE capability with value set of {0us, 500us}. 
Observation 3.1: Nothing in the RAN1#112 agreement on minimum separation time UE capability is FFS 
Proposal 3.1: In order to reflect the RAN1#112 agreemet in the FG 49-Y: 
· Remove the square brackets around 0us
· Remove the FFS note
· Make the FG49-Y either a component of 49-X, or make FG49-Y mandatory for UEs supporting 49-X
· Remove the note [two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands]
Conclusion
Conclusion on multi-cell PDSCH/PUSCH scheduling
Proposal 2.1: Do not support a separate UE capability indication for multi-cell scheduling for same SCS/carrier type and the scheduling cell being not included in the set of cells.
· Remove 49-1a and 49-2a
· Remove the brackets component 2 of 49-1 and 49-2

Proposal 2.2: Remove the square-brackets from component 3 of 49-1 & 49-2 (and 49-1b & 49-2b) and update the description to: Supported carrier type(s): candidate value set, at least one of {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}.

Proposal 2.3: Remove the FFS from component 4 of 49-1 & 49-2 (and 49-1b & 49-2b)

Proposal 2.4: Component 5 (max number of set of cells) for 49-1 (& 49-1b) and 49-2 (& 49-2b) is split to two components and reported by PUCCH group as well as across PUCCH cell groups, i.e.
· Max number of sets of cells supported by UE: Candidate value set of [1, 2, 3, 4, 5, 6, 7, 8] and 
· Max number of sets of cells supported by UE per PUCCH cell group : Candidate value set of [1, 2, 3, 4] 

Observation 2.1: Reporting the maximum set of cells of Component 5 per value of component 3 (i.e. carrier type) creates uncertainty in terms of mixed carrier type MC-DCI operation within a PUCCH group. Unless clarified, the reporting should be independent of the values of component 3. 

Proposal 2.5: The value range for Component 6 (max number of set of cells per scheduling cell) for 49-1 (& 49-1b) & 49-2 (& 49-2b) is {1,2,3,4}, i.e. the brackets can be removed
· The reporting per value range of component 3 would need motivation. 

Proposal 2.6: Type 2 HARQ-ACK CB support for PDSCH scheduled by DCI format 1_3 should be mandatory for a UE supporting multi-cell PDSCH scheduling. 
· Include the Type 2 HARQ-ACK codebook in component 7 of 49-1 (& 49-1b)
· Remove the separate UE capability 49-5 on Type 2 HARQ-ACK CB accordingly

Proposal 2.7: Remove the UE indication on the support of configurability between Type 1A and Type 2 of certain fields of component 9 of 49-1 (&49-1b) and component 8 of 49-2 (& 49-2b). 

Proposal 2.8: Remove square brackets around “bitmap” and delete the FFS points of component 3 of FGs 49-1b & 49-2b
Proposal 2.9: For the same components in terms of UE capability reporting (such as component 4, 5, 6..) the same consistent handling should be applied for 49-1b and 49-2b as for 49-1 & 49-2. 
Proposal 2.10: The separate UE capability on the monitoring for legacy DCI formats should be limited to DCI formats for SCells which are not a scheduling cell and are part of a set of cells. The monitoring for legacy DCI formats for scheduling cells which also schedule 0_3/1_3 (especially the PCell) should be part of the baseline feature.
· Include the support of legacy DCI formats for the scheduling cell of a DCI format 0_3/1_3 to the baseline features 49-1/1b/2/2b
· At least change the description of 49-3 to restrict this capability for legacy DCI formats for SCells which are scheduled by DCI format 0_3/1_3 by another scheduling cell 

Proposal 2.11: Support of Configuration 3 for FDRA Type 1 should be mandatory for a UE supporting multi-cell PDSCH / PUSCH scheduling. 
· Include the support of Configuration 3 for FDRA Type 1 as a component to 49-1, 49-1b, 49-2, 49-2b
· Remove the separate UE capability 49-4a 

Proposal 2.12: Support of RBG granularity operation for FDRA Type 2 should be mandatory for a UE supporting multi-cell PDSCH / PUSCH scheduling. 
· Include the support of RBG granularity operation for FDRA Type 2 as a component to 49-1, 49-1b, 49-2, 49-2b
· Remove the separate UE capability 49-4b 

Proposal 2.13: Take the proposed changes to the UE feature structure and description for multi-cell PDSCH/PUSCH scheduling into account.
Conclusion on UL TX switching
Observation 3.1: Nothing in the RAN1#112 agreement on minimum separation time UE capability is FFS

Proposal 3.1: In order to reflect the RAN1#112 agreemet in the FG 49-Y: 
· Remove the square brackets around 0us
· Remove the FFS note
· Make the FG49-Y either a component of 49-X, or make FG49-Y mandatory for UEs supporting 49-X
· Remove the note [two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands]
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