3GPP TSG RAN WG1 #114			R1-2307372
Toulouse, France, August 21st – August 25th, 2023

Source: 	     Xiaomi
[bookmark: Title]Title:		     Discussion on UE features for MC enhancements

Agenda item:    9.16.9
[bookmark: DocumentFor]Document for:  Discussion 

Introduction
In RAN1#113 meeting, UE features for MC enhancements were heatedly discussed and the framework was settled. [1] The agreements achieved in RAN1#113 can be found in feature lead summary.[2]
In this contribution, we provided our views on controversial issues. 
Discussion
UE features for multi-cell PUSCH/PDSCH scheduling with a single DCI
FG 49-1 

Component 4): There is one controversial issue on whether to report the max number of co-scheduled cells per set of cells supported by UE per carrier type. RAN1 doesn’t differentiate carrier types except SCS. On the other word, the entire UE procedure, e.g. PDCCH monitoring, data channel reception/transmission, HARQ/ACK feedback, reference signal measurement and report, etc., is carrier type agnostic. We don’t see the necessity to differentiate different carrier type.

One motivation raised by proponents on report component 4) according to component 3) is that the typical number of carriers for different frequency range is different, e.g. 4 carrier aggregation is typical for FR2 while 2 carrier aggregation is typical for FR1. Hence, under-reporting issue occurs if UE reports the maximum number of co-scheduled cells per set of cells despite of carrier type. For example, UE has to report 2 carriers for MC scheduling once FR1 and FR2 are both available for the UE in order to carter to its minimum capability across FR1 and FR2. 

However, the number of carriers for CA is deployment issue rather than UE capability issue. If UE supports 4 carriers for MC in FR2, there is no reason that the same UE cannot support 4 carriers in FR1. From this point, we think there is no issue for a UE to report component 4) without considering carrier type.

Component 5): We understand the intention to report maximum number of cell sets per PUCCH group is to address the following RAN1 agreement. If we don’t explicitly capture the maximum number should be reported per PUCCH group, it may break per PUCCH group limitation as a PUCCH group may not contain all the cells belongs to the band combination. We are fine with capturing per PUCCH group in component 5). 
	Agreement
Following is supported in Rel-18 multi-cell scheduling
· A UE can be configured one or multiple sets of cells with each set configured for multi-cell scheduling using DCI format 0_X/1_X. 
· Up to 4 sets of cells can be configured per PUCCH group.
· When multiple sets of cells are configured, 
· a cell in one set of cells can’t be included in another set of cells.
· n_CI value is independently configured for each set of cells.
· reference cell for counting DCI size and BD/CCE of DCI format 0_X/1_X is independently determined for each set of cells.
· search space configuration of DCI format 0_X/1_X is independently configured for each set of cells.
· DCI size of DCI format 0_X is independently determined for each set of cells. 
· DCI size of DCI format 1_X is independently determined for each set of cells.
· The multiple sets of cells can be scheduled by DCI format 0_X/1_X from different scheduling cells. 
· Up to N sets of cells can be configured and respectively scheduled by DCI format 0_X/1_X from a same scheduling cell. 
· The value of N is reported as UE capability.
· An indicator is included in the DCI to indicate the scheduled set of cells,
· The size of the indicator is equal to ceil(log2(N)), where N is the number of sets of cells.
· Unique n_CI value is configured for each set of cells.



Regarding to whether to report different values for primary and secondary PUCCH group, it may lead to different implementation at UE side, i.e.:
· If UE reports the maximum number of cell sets for primary and secondary PUCCH group respectively, the maximum number can be same or different. More precise UE capability can be achieved.
· If UE reports the maximum number of cell sets per BC, the maximum number should be same across different PUCCH groups if applicable. 
To be honest, we don’t have strong preference on whether to allow UE to report the maximum number of cell sets respectively for primary PUCCH group and secondary PUCCH group. We slightly prefer to keep the UE feature simple to avoid unexpected scheduling complexity at gNB side.

Same reason as mentioned in component 4), we don’t see the necessity to report the maximum number of cell sets per UE per PUCCH group for different carrier types separately.

Regarding to the max total number of cells across different sets, it can be derived from the following reported values. 
· Max number of co-scheduled cells per set of cells supported by UE
· Max number of sets of cells supported by UE per PUCCH group
One argument is that if the max total number of cells across different sets of cells is derived by , UE may need to report conservative values in order to guarantee gNB doesn’t configure something beyond UE’s capability. According to the argument raised in the last meeting, one use case for reporting maximum number of co-scheduled cells across cell sets can be explained as below:
· UE reports  per cell set, such as 4
· UE reports  across cell sets, such as 10
If the UE supports 4 cell sets per PUCCH group, network can schedule 4 cells via MC DCI for two out of four cell sets at most. On the other hand, if UE cannot report the max total number of cells across different sets of cells, UE can only report a UE capability such as 4 cell sets and 2 co-scheduled cells per cell sets. Therefore, it is beneficial for both UE implementation and gNB scheduling if UE can report the maximum total number of cells across different sets. In the other words, UE can provide more precise capability with less restriction and gNB can harvest more flexibility on scheduling.

Component 6): Same comments as aforementioned, we have the following preference on component 6):
· The candidate value set of {1, 2, 3, 4} cell sets for a same scheduling cell is confirmed
· This component is uniquely reported across the reported values in component 3. 
· There is no need to report max total number of cells, across different sets of cells, supported by UE for a same scheduling cell. What really matters relevant to the maximum total number of cells for a same scheduling cell is the associated PDCCH monitoring capability, i.e. the total BD/CCE across scheduling cells. PDCCH monitoring capability has been reflected by the number of cell sets, which is counted on reference cell.
· Due to the same reason as maximum total number of cells across cell set, we are fine to report maximum number of sets of cells supported by UE across PUCCH groups. Frankly speaking, the motivation is much weaker as there are two PUCCH groups at most. 

Component 7): For MC scheduling, Type-1 codebook is exactly the same as legacy. It is natural for a MC UE to support Type-1 CB in order to achieve completed function. On the other hand, Type-2 codebook is enhanced in order to accommodate single DCI scheduling multiple carriers, e.g. a sub-CB is defined for MC DCI HARQ-ACK. From this perspective, we prefer to keep Type-2 codebook as a separate UE feature.


Component 10): In RAN1#113 meeting, RAN1 discussed UE capability of processing DCI with considering multi-cell PDSCH scheduling by MC DCI format. The following agreement was achieved: 

	Agreement
· Following component is introduced in FG 49-1
· 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
· Introduce advanced UE capability for larger number of unicast DL DCI, details FFS
· Following component is introduced in FG 49-2
· 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
· Introduce advanced UE capability for larger number of unicast UL DCI, details FFS



First and foremost, UE processes a DCI on the scheduling cell. Hence it does not make sense to define UE capability of processing DCI on reference cell. The functionality of reference cell is to count the number of BD/CCE and the number of DCI payload size on the cell so that network can better off-load BD/CCE and DCI size budget among cells. There is nothing about DCI processing related to reference cell at the very beginning. 
Another issue is whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3. DCI format 1_3 is scrambled with C-RNTI/MCS-C-RNTI and can only be configured in UE-specific search space for a dedicated UE. On the other words, it is a unicast DCI same as legacy unicast DCI format. Furthermore, DCI format 1_3 can be used to schedule single carrier, with degraded performance as less flexible compared with DCI format 1_1 and DCI format 1_2. Last but not least, it was agreed that advanced UE capability for larger number of unicast DL DCI should be introduced. All in all, UE can report a proper UE capability on DCI processing. Even if a UE only reports basic capability for DCI processing, i.e. one unicast DCI (including both legacy DCI formats and DCI format 1_3) per slot of scheduling cell, gNB can still make a comprehensive decision on using DCI format 1_3 or legacy DCI formats for PDSCH scheduling.


Note: One note is currently capture in FG49-1 as below:
	[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]


It is well known that 1) SCell scheduling PCell/PSCell is excluded for Rel-18 MC 2) SCell can have only single scheduling cell in the specification. Hence, the above restriction should be applicable to any scheduling cell despite of it is inside or outside the set of cells. Particularly, as mentioned in the following part, we think FG 49-1a should be merged to FG 49-1. The note should be updated to more generic version. We prefer to keep this note and replace it with ‘Note: UE is not expected to be configured with another cell to monitor PDCCH candidates for the scheduling cell’. 

FFS point#1: Regarding to whether separate this FG for the case when scheduling cell is not the reference cell for the set, we don’t see the necessity. The purpose of defining reference cell is to properly handle BD/CCE budget and DCI size budget with introducing DCI format 0_3 and DCI format 1_3. No matter scheduling cell is reference cell or not, there is no different on BD/CCE determination and DCI size budget sustainment. Regarding to the possible differentiation of search space configuration considering whether the scheduling cell is reference cell or not, we tend to agree. However, we think the key point is whether to allow configuring different search space with different DCI formats on the scheduling cell. We believe it has been covered by FFS point#3. Furthermore, search space configuration is irrelevant to PDCCH monitoring capability. Actually this is the reason why we only define the limit on maximum number of BD/CCE. Same reasons as aforementioned, FG49-1 should not be split because of different carrier types.

FFS point#2: Although DCI format 0_3 and 1_3 are used to schedule multiple UL carriers and DL carriers respectively, they are UE-dedicated DCI format which is scrambled with C-RNTI/MCS-C-RNTI. From this perspective, it is still unicast DCI. Accordingly, DCI format 0_3 and DCI format 1_3 should be treated as unicast DCI.

FFS point#3: Considering DCI format 0_3 and DCI format 1_3 are newly introduced DCI formats for multi-carrier scheduling, they are different from legacy DCI formats. It’s better 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.
Based on the above analyses, we have the following proposal:

Proposal 1: Update FG 49-1 with the following modifications (in red):
	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: 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
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) Support Type-2 for ‘Antenna port(s)’ field
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 are counted as unicast DCI
[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





FG 49-1a

As analysed aforementioned, FG 49-1a can be merged to FG 49-1.


FG 49-1b

Component 4) to component 7): Same comments as FG49-1 can be applied here.

[bookmark: OLE_LINK2]FFS point#1: First of all, as mentioned under FG49-1, we think the unicast DCI should include DCI format 0_3 and 1_3 especially considering advanced UE capability related to DCI processing was agreed.

Regarding the maximum number of unicast DCI(s) to be processed for a set of cells when monitoring DCI format 1_3 is configured, we think FG 18-5 can be the baseline, which is excerpted as below:

	18. MR-DC/CA enhancement
	18-5
	DL cross-carrier scheduling with different SCS
	1. The UE supports DL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling CC and scheduled CC are different
Candidate value set for component 1: {Scheduling CC of lower SCS and scheduled CC of higher SCS, Scheduling CC of higher SCS and scheduled CC of lower SCS, both}

Note:	Following components are applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5
-	Processing one unicast DCI scheduling DL per scheduling CC slot per scheduled CC for FDD scheduling CC
-	Processing one unicast DCI scheduling DL per scheduling CC slot per scheduled CC for TDD scheduling CC

Note:	Following components are applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5
-	Processing one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC
-	Processing one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC
-  N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,15), (120,30), N = 8 for (120,15)



Accordingly, a component relevant to the maximum number of processing DCI per slot per scheduling cell can be defined as below:
	10) The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS, one unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS, one unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,15), (120,30), N = 8 for (120,15)




FFS point#2: Same comments as FFS point#3 under FG 49-1, we prefer to define a 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. 

Proposal 2: Update FG 49-1b with the following modifications (in red):

	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:
· 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
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) Support Type-2 for ‘Antenna port(s)’ field
10) The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS, one unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS, one unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)
[bookmark: OLE_LINK1]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 49-2/49-2a/49-2b

For the UE features related to DCI format 0_3, we have similar views as FG 49-1/49-1a/49-1b. Hence, we have the following proposals:

Proposal 3: Update FG 49-2 with the following modifications (in red):

	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: 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
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) Support Type-2 for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields
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 c Count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
[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





























Proposal 4: Update FG 49-2b with the following modifications:

	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 same2) 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:
· 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
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) Support Type-2 for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields
9) The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3
· For low-to-high SCS, a) one unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell b) two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· For high-to-low SCS, a) one unicast DCI per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15) b) two unicast DCIs per N consecutive slots of scheduling cell for TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)

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 49-3x & FG49-3y

Basically, we agree with introducing FG49-3x and FG49-3y which precisely reflect the following agreement achieved in previous meeting.
	Agreement
· Following component is introduced in FG 49-1
· 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
· Introduce advanced UE capability for larger number of unicast DL DCI, details FFS
· Following component is introduced in FG 49-2
· 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
· Introduce advanced UE capability for larger number of unicast UL DCI, details FFS



Regarding the details, the following principles should be satisfied:
1) The advanced UE capability should be more aggressive than basic DCI processing capability
2) Report UE capability for different SCS combinations between scheduling cell and scheduled cell
3) Report UE capability for different duplex scheme, e.g. TDD and FDD

Based on the above principles, we propose to define the component as below:
	49.NR_MC_enh
	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	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 and single cell PDSCH scheduling by a DCI format 1_0, DCI format 1_1, and/or DCI format 1_2 
· For same SCS between scheduling cell and scheduled cell(s), two unicast DCIs per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For different SCS between scheduling cell and scheduled cell(s),
· For low-to-high SCS, two unicast DCIs per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell 
· For high-to-low SCS, two unicast DCIs per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15) 


	49.NR_MC_enh
	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	The number of unicast DL DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3 and single cell PDSCH scheduling by a DCI format 0_0, DCI format 0_1, and/or DCI format 0_2 
· For same SCS between scheduling cell and scheduled cell(s), 
· two unicast DCIs per slot of scheduling cell for the set of cells for FDD scheduling cell
· four unicast DCIs per slot of scheduling cell for the set of cells for TDD scheduling cell
· For different SCS between scheduling cell and scheduled cell(s),
· For low-to-high SCS, a) two unicast DCIs per slot of scheduling cell for the set of cells for FDD scheduling cell b) four unicast DCIs per slot of scheduling cell for the set of cells for TDD scheduling cell
· For high-to-low SCS, a) two unicast DCIs per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)  b) four unicast DCIs per N consecutive slots of scheduling cell for TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)




Accordingly, we have the following proposal:

Proposal 5: Define FG 49-3x and FG 49-3y as below:

	49.NR_MC_enh
	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	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 and single cell PDSCH scheduling by a DCI format 1_0, DCI format 1_1, and/or DCI format 1_2 
· For same SCS between scheduling cell and scheduled cell(s), two unicast DCIs per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For different SCS between scheduling cell and scheduled cell(s),
· For low-to-high SCS, two unicast DCIs per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell 
· For high-to-low SCS, two unicast DCIs per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15) 

	49.NR_MC_enh
	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	The number of unicast DL DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3 and single cell PDSCH scheduling by a DCI format 0_0, DCI format 0_1, and/or DCI format 0_2 
· For same SCS between scheduling cell and scheduled cell(s), 
· two unicast DCIs per slot of scheduling cell for the set of cells for FDD scheduling cell
· four unicast DCIs per slot of scheduling cell for the set of cells for TDD scheduling cell
· For different SCS between scheduling cell and scheduled cell(s),
· For low-to-high SCS, a) two unicast DCIs per slot of scheduling cell for the set of cells for FDD scheduling cell b) four unicast DCIs per slot of scheduling cell for the set of cells for TDD scheduling cell
· For high-to-low SCS, a) two unicast DCIs per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)  b) four unicast DCIs per N consecutive slots of scheduling cell for TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)



For FG 49-3, FG 49-4a, FG 49-4b, FG 49-5, FG 49-5a and FG 49-5b, we are fine with the current version except that report granularity should be per UE for FG 49-5a and FG 49-5b as well.

Proposal 6: The reporting granularity of FG 49-5a and FG 49-5b should be per UE.

UE features for multi-carrier UL Tx switching scheme

Two FG were agreed for supporting UL Tx switching across more than two bands. FG 49-x is quite stable and RAN1 agree to leave the remaining issues to RAN2. For FG 49-Y, it is updated as below according to the agreement achieved in previous meeting:


	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)
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



The only open issue related to FG 49-Y is the consequence if UE doesn’t report FG 49-Y.
There are two interpretations which were explained during email discussion by FL very well:
· Case 3-1: if UE does not report FG49-Y, when 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, the minimum separation time is not applied i.e., same as for the case where two uplink switchings are triggered and UL transmissions involved in the two uplink switchings are only on two bands.
· Case 3-2: if UE does not report FG49-Y, two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands (but the UE can expect two uplink switching can be triggered in two consecutive reference slots for UL transmissions on 2 bands as well as in Rel-16/17).
· This is rapporteur’s proposed consequence if the FG49-Y is not supported.
The basic logic of UE capability reporting is UE indicates gNB whether it has something advanced, instead of the other way around. From this perspective, we agree with moderator and support case 3-2. 
To be specific, if FG 49-Y is not reported, 1) UE doesn’t expect two uplink swtichings are triggered in two consecutive reference slots for UL transmission on more than 2 bands 2) Rel-16/17 UL Tx switching between two consecutive reference slots is supported without any restriction.

Proposal 7: If UE doesn’t report FG 49-Y, two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands.




























Conclusion 
In this contribution, we provide our views on UE features for MC. We have the following proposals:

Proposal 1: Update FG 49-1 with the following modifications (in red):
	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: 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
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) Support Type-2 for ‘Antenna port(s)’ field
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 are counted as unicast DCI
[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






























Proposal 2: Update FG 49-1b with the following modifications (in red):
	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:
· 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
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) Support Type-2 for ‘Antenna port(s)’ field
10) The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 1_3
· For low-to-high SCS, one unicast DCI per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For high-to-low SCS, one unicast DCI per N consecutive slots of scheduling cell for FDD/TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)
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



Proposal 3: Update FG 49-2 with the following modifications (in red):
	49. NR_MC_enh
	49-2
	[bookmark: _GoBack]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: 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
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) Support Type-2 for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields
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 c Count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
[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




Proposal 4: Update FG 49-2b with the following modifications:

	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 same2) 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:
· 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
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) Support Type-2 for ‘Antenna port(s)’, ‘Precoding information and number of layers’ and ‘SRS resource indicator’ fields
9) The number of unicast DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3
· For low-to-high SCS, a) one unicast DCI per slot of scheduling cell for the set of cells for FDD scheduling cell b) two unicast DCI per slot of scheduling cell for the set of cells for TDD scheduling cell
· For high-to-low SCS, a) one unicast DCI per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15) b) two unicast DCIs per N consecutive slots of scheduling cell for TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)

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



Proposal 5: Define FG 49-3x and FG 49-3y as below:

	49.NR_MC_enh
	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	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 and single cell PDSCH scheduling by a DCI format 1_0, DCI format 1_1, and/or DCI format 1_2 
· For same SCS between scheduling cell and scheduled cell(s), two unicast DCIs per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell
· For different SCS between scheduling cell and scheduled cell(s),
· For low-to-high SCS, two unicast DCIs per slot of scheduling cell for the set of cells for FDD/TDD scheduling cell 
· For high-to-low SCS, two unicast DCIs per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15) 

	49.NR_MC_enh
	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	The number of unicast DL DCI to process for a set of cells configured for multi-cell PDSCH scheduling by a DCI format 0_3 and single cell PDSCH scheduling by a DCI format 0_0, DCI format 0_1, and/or DCI format 0_2 
· For same SCS between scheduling cell and scheduled cell(s), 
· two unicast DCIs per slot of scheduling cell for the set of cells for FDD scheduling cell
· four unicast DCIs per slot of scheduling cell for the set of cells for TDD scheduling cell
· For different SCS between scheduling cell and scheduled cell(s),
· For low-to-high SCS, a) two unicast DCIs per slot of scheduling cell for the set of cells for FDD scheduling cell b) four unicast DCIs per slot of scheduling cell for the set of cells for TDD scheduling cell
· For high-to-low SCS, a) two unicast DCIs per N consecutive slots of scheduling cell for FDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)  b) four unicast DCIs per N consecutive slots of scheduling cell for TDD scheduling cell, where N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)



Proposal 6: The reporting granularity of FG 49-5a and FG 49-5b should be per UE.

Proposal 7: If UE doesn’t report FG 49-Y, two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands.
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