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Introduction
The following agreements were made on the support of multi-cell scheduling during the RAN1#110 meeting [1]:
Agreement
All the co-scheduled cells by a DCI format 0_X and the scheduling cell are included in the same PUCCH group.

Agreement
Confirm below working assumption reached in RAN1#109e meeting. 
· (Working assumption) DCI format 0_X/1_X is a new DCI format for multi-cell scheduling

Working Assumption
For a cell within a set of cells which can be co-scheduled by a DCI format 0_X/1_X, support monitoring the DCI format 0_X/1_X and legacy single cell scheduling DCI format(s) from a same scheduling cell. 
· The DCI format 0_X/1_X and the legacy DCI format(s) can be monitored simultaneously. 
· FFS: whether monitoring of the DCI format 0_X/1_X and the legacy DCI format(s) is supported for one, a subset, or all cells within the set of cells. 
· FFS: number of different DCI sizes for 0_X/1_X and for legacy DCI formats
· FFS: whether to support a subset or all legacy DCI format(s) to be monitored with DCI 0_X/1_X

Working Assumption
· The maximum number of co-scheduled cells by a DCI format 1_X in Rel-18 is 4.
· The maximum number of co-scheduled cells by a DCI format 0_X in Rel-18 is 4.
FFS: The maximum number of configurable cells for co-scheduling

Agreement
For discussing field design of DCI format 0_X/1_X which schedules more than one cell, reformulate the types of DCI fields as below: 
· Type-1 field: 
· Type-1A field: A single field indicating common information to all the co-scheduled cells
· Type-1B field: A single field indicating separate information to each of co-scheduled cells via joint indication
· Type-1C field: A single field indicating an information to only one of co-scheduled cells
· Type-2 field: Separate field for each of the co-scheduled cells
· Type-3 field: Common or separate to each of the co-scheduled cells, or separate to each sub-group, dependent on explicit configuration. 
· Note: One sub-group comprises a subset of co-scheduled cells where a single field is commonly applied to the co-scheduled cell(s) belonging to a same sub-group.
· Note: Handling of any parameters applicable to multi-cell scheduling where corresponding fields are not included in DCI format 0_X/1_X (if any) will be separately discussed.

Agreement
For DCI format 1_X/0_X which can schedule more than one cell, 
· Type-1 fields at least include below:
· Type-1A:
· Identifier for DCI formats
· Downlink assignment index
· TPC for scheduled PUCCH
· PUCCH resource indicator
· PDSCH-to-HARQ timing indicator
· One-shot HARQ-ACK request
· Type-2 fields at least include below:
· New data indicator per TB
· Redundancy version per TB
· FFS: Other fields to be included in DCI format 1_X/0_X and which type of the fields belongs to.
· FFS: size for each field

Agreement
When UE detects a DCI format 1_X scheduling a set of PDSCHs, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format and  is the last UL slot overlapping with the DL slot  for the reference PDSCH reception for slot-based PUCCH or an UL slot overlapping with the end of the reference PDSCH reception in DL slot  for sub-slot based PUCCH.
· FFS details of reference PDSCH

Agreement
· For Type-2 HARQ-ACK codebook, two sub-codebooks are generated with a first sub-codebook comprising HARQ-ACK information bits for PDSCH(s) scheduled by DCI(s) with each scheduling a single cell and a second sub-codebook comprising HARQ-ACK information bits for PDSCH(s) scheduled by DCI(s) with each scheduling more than one cell. 
· Separate DAI counting for DCI(s) with each scheduling a single cell and DCI(s) with each scheduling more than one cell. 
· FFS whether a DCI scheduling more than one cell is associated with the first sub-codebook or the second sub-codebook when the number of cells with actual PDSCH reception due to collision with semi-static TDD DL/UL configuration is one.
· Type-2 HARQ-ACK codebook is generated by concatenating the first sub-codebook and the second sub-codebook.
· If at least one cell of the set of cells which can be co-scheduled by a DCI format 1_X is configured with maximum 2 codewords per PDSCH without spatial bundling, 
· FFS: the number of HARQ-ACK information bits for each DCI format 1_X that schedules more than one cell;
· Otherwise, the number of HARQ-ACK information bits for each DCI format 1_X that schedules more than one cell is equal to N, where N is the maximum number of cells which can be co-scheduled by a DCI format 1_X in the PUCCH group for the UE.
· HARQ-ACK information bits for co-scheduled PDSCHs by a DCI format 1_X is ordered based on serving cell indices associated with co-scheduled PDSCHs.
· HARQ-ACK bundling across co-scheduled cells is not supported for multi-cell scheduling.

Agreement
UE does not expect to be configured both CBG-based PDSCH/PUSCH transmission and the multi-cell PDSCH/PUSCH scheduling on the same or different cells within a same PUCCH group.

Agreement
· At least cases 1-1 and 1-2 on SCS are supported:
· Case 1-1: A DCI format 0-X/1-X on a scheduling cell can schedule multiple cells including the scheduling cell and same SCS is used among all the co-scheduled cells including the scheduling cell.
· Case 1-2: A DCI format 0-X/1-X on a scheduling cell can schedule multiple cells not including the scheduling cell and same SCS is used among all the co-scheduled cells which may be same or different to the SCS of the scheduling cell.
· Case 1-3: A DCI format 0-X/1-X on a scheduling cell can schedule multiple cells including the scheduling cell and different SCS is used among the co-scheduled cells including the scheduling cell.
· Case 1-4: A DCI format 0-X/1-X on a scheduling cell can schedule multiple cells not including the scheduling cell and different SCS is used among the co-scheduled cells.
· FFS: Whether Case 1-3 or 1-4 is additionally supported.

Further in the RAN plenary meeting 97th meeting, the following aspects related to the multi-cell scheduling were concluded as [2]:
· Deprioritize any optimization for unlicensed spectrum operation for designing the multi-cell PUSCH/PDSCH scheduling in Rel-18
· Enhanced Type-2 HARQ-ACK codebook is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.
· Type-1 HARQ-ACK codebook is supported only for the case where co-scheduled cells by a DCI format 1_X have 	same SCS/carrier type/duplex mode in Rel-18. Additional restriction(s) can be discussed in RAN1
· Configuring more than one scheduling cell for DCI format 0_X/1_X for each scheduled cell is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.
·  Following aspects are excluded from multi-cell PDSCH/PUSCH scheduling in Rel-18:
· SCell schedules multiple cells including P(S)Cell
· Different SCS among co-scheduled cells
· Different carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2) among co-scheduled cells
· Configuration of both multi-cell PDSCH/PUSCH scheduling and multi-TRP for a scheduled cell
· Support for any sidelink scheduling
· PCell schedules multiple cells by DCI format 0_X/1_X when a sSCell is configured to schedule PCell
In this contribution, we present the discussion on the aspects related to the design of multi-cell scheduling with a single DCI. 
Discussion
Scenario and basic framework
Considering the limited TU allocated on this WID, it is not necessary to support all the scenarios in Rel-18 for multi-cell scheduling. Following the guidance from the RAN plenary meeting, the following cases are supported in Rel-18.
· Below cases 1-1 and 1-2 on SCS are supported:
· Case 1-1: A DCI format 0-X/1-X on a scheduling cell can schedule multiple cells including the scheduling cell and same SCS is used among all the co-scheduled cells including the scheduling cell.
· Case 1-2: A DCI format 0-X/1-X on a scheduling cell can schedule multiple cells not including the scheduling cell and same SCS is used among all the co-scheduled cells which may be same or different to the SCS of the scheduling cell.

· Below cases 2-1 and 2-2 on carrier type are supported:
· Case 2-1: A DCI format 0-X/1-X on a scheduling cell can schedules multiple cells including the scheduling cell and same carrier type (FDD or TDD, licensed or unlicensed, FR1 or FR2-1 or FR2-2) is used among all the co-scheduled cells including the scheduling cell.
· Case 2-2: A DCI format 0-X/1-X on a scheduling cell can schedules multiple cells not including the scheduling cell and same carrier type (FDD or TDD, licensed or unlicensed, FR1 or FR2-1 or FR2-2) is used among all the co-scheduled cells which may be same or different carrier type to the scheduling cell.

Proposal 1: The use cases only with the same SCS configuration or carrier type among the co-scheduled cells are supported in Rel-18.
Regarding the maximum number of the co-scheduled cells, a working assumption is made that the maximum number of co-scheduled cells by a DCI format 1_X/0_X in Rel-18 is 4. It is argued that the UE with limited capability may not be able to support 4 co-scheduled cells. However, the maximum number of co-scheduled cells by a DCI format 0_X can be smaller than or equal to the maximum number supported in Rel-18. Considering the maximum size of DCI in the Polar code is 140bits excluding 24-bit CRC, it is valid to support that the maximum number of co-scheduled cells which can be scheduled by a single DCI is 4.

Proposal 2: Confirm the working assumption that the maximum number of co-scheduled cells which can be scheduled by a single DCI is 4.

Another issue is whether the number of scheduled cells by a single DCI is fixed or not. 
· Option 1: the number of the scheduled cells by a single DCI is fixed to the maximum number of co-scheduled cells 
· Option 2: the number of the scheduled cells by a single DCI can be semi-statically configured with a value less than or equal to the maximum number of co-scheduled cells
Note that the actual co-scheduled cells by a single DCI can be dynamically changed depending on the service requirement. Option 2 can provide more scheduling flexibility.
Proposal 3: The number of the scheduled cells by a single DCI can be semi-statically configured with a value less than or equal to the maximum number of co-scheduled cells

DCI format design

DCI size budget
For the DCI size budget for multi-cell scheduling DCI, majority companies prefer to maintain existing “3+1” DCI size budget during the discussions of RAN#110e meeting. In case the existing “3+1” DCI size budget is maintained, several options are discussed as follows:
· Option 1: DCI size budget is maintained via DCI size alignment and DCI size budget of DCI format 0_X/1_X is counted for each of the co-scheduled cells;
· Option 2: DCI size budget is maintained via DCI size alignment or configured size for multi-cell scheduling DCI and DCI size budget of DCI format 0_X/1_X is counted for each of the co-scheduled cells.
· Option 3: DCI size budget is maintained for one or more co-scheduled cells configured with PDCCH candidates for multi-cell scheduling.
The size of multi-cell scheduling DCI per co-scheduled cell after DCI size alignment may be different if option 1 is adopted.
In case that the configured DCI formats are different for different co-scheduled cells, the multi-cell scheduling DCI may adopt zero padding in one scheduled cell, while may keep unchanged in another scheduled cell.  As a result, the size of the MC DCI corresponding to different scheduling possibilities may have different DCI size. 
Similar issue arises with configured size for multi-cell scheduling. If different co-scheduled cells are configured with different DCI formats with different DCI sizes, to obtain the DCI size budget per scheduled cell, the configured sizes for multi-cell scheduling DCI on different co-scheduled cells may be different. Meanwhile, in most scenarios, the size of the multi-cell scheduling DCI is larger than the size of the legacy DCI. Puncturing rules may be needed to match the size of the multi-cell scheduling DCI in to the configured size, especially when the configured size is equal to the size of the legacy DCI.  Accordingly, the scheduling flexibility of multi-cell scheduling is reduced.
Considering the DCI size budget is still maintained on one or multiple co-scheduled cells via DCI size alignment or configured size for DCI format 1_X/0_X, similar issues arise with option 3 as option 1 and option 2. 
[bookmark: _GoBack]Based on the above analysis, we prefer not to involve DCI size alignment procedure considering the DCI size budget for multi-cell scheduling. It is up to gNB’s configuration or defining a dropping rules to ensure the DCI budget of one or multiple co-scheduled cells is maintained. If the number of DCI sizes including  sizes of legacy DCI and multi-cell scheduling DCI  exceeds “3+1” size budget at any PDCCH monitoring occasion, the UE can drop some configured DCI formats based on the dropping rules.
Proposal 4: It is up to gNB’s configuration to maintain the DCI size budget. The dropping rule can be defined if needed to ensure the DCI budget of one or multiple co-scheduled cells is maintained.
SS configuration:
One issue related to the SS configuration is how to determine the CCE indexes of PDCCH candidates for multi-cell scheduling. For monitoring PDCCH candidates for a set of cells which can be co-scheduled by a DCI format 0_X/1_X, below alternatives are considered for further study [3]:
· Alt 1: the  in the search space equation is determined by a value configured for the set of cells. 
· Alt 2: the  in the search space equation is determined by a value configured for each combination of co-scheduled cells within the set of cells.
· Alt 3: the  in the search space equation is determined by a value configured for one or more combinations of co-scheduled cells within the set of cells.
In the legacy cross carrier design, the  is the carrier indicator field value and is used to determine the CCE indexes of the PDCCH candidates for cross carrier scheduling. For each scheduled cell, only one  value is allowed. However, in the multi-cell scheduling, a co-scheduled cell may associate to multiple  values following the legacy design. 
If the value of the  is configured for a set of cells as in Alt1, the scheduling flexibility may be decreased. If the value of the  is associate with each one or more combination of co-scheduled cells with the set of the cells as in Alt2 and Alt3, the UE needs to attempt to detect the MC-DCI with multiple hypothesis of scheduling possibilities, this may increase the PDCCH detection efforts or decrease the scheduling possibility. Alt2 is slightly preferred to guarantee the scheduling flexibility.
Proposal 5: The  in the search space equation is determined by a value configured for each combination of co-scheduled cells within the set of cells.


For the SS configurations of multiple co-scheduled cells associated with one  , there could be two options:
· Option 1: The linked SS is only configured on one or several co-scheduled cells within the co-scheduled cell group;
· Option 2: The linked SS is configured on each of the co-scheduled cells  ;



From our perspective, whether the co-scheduled cell is scheduled or not cannot be known before acquiring the scheduling information in the MC-DCI, especially when the scheduled cell corresponds to multiple  . In our understanding, to ensure one-to-one mapping of nrofCandidates configuration and , the nrofCandidates configuration on each of the co-scheduled cells associated with one  should be same, as Figure 1 shows. 
[image: ]
Figure 1: SS configuration of multiple co-scheduled cells for the multi-cell scheduling DCI 

Proposal 6:  The nrofCandidates configured on each of the co-scheduled cells associated with one should be identical.

CIF value allocation of multi-cell scheduling DCI and legacy DCI
For a cell within a set of cells which can be co-scheduled by a DCI format 0_X/1_X, support monitoring the DCI format 0_X/1_X and legacy single cell scheduling DCI format(s) from a same scheduling cell is made as working assumption in RAN1#110e meeting.  It is possible that for a scheduled cell, the legacy cross-carrier scheduling and multi-cell scheduling is configured together, then two  values may be available for this scheduled cell. One  is the CIF value for legacy cross carrier scheduling while the other one  value is configured with multi-cell scheduling:
· Case 1: The CIF value () for multi-cell scheduling and the  for single-cell scheduling may be identical;
· Case 2:  The CIF value () for multi-cell scheduling and the  for single-cell scheduling are different. 
In case same CIF value is applied to the single cell scheduling and multi-cell scheduling as in case 1, the CCE indexes for the PDCCH candidates may be the same for MC DCI and the legacy DCI within searchspace s, as illustrated on CC1 in Figure 2. Obviously, this may increase the PDCCH blocking probability.
In case different CIF values are applied to the single cell scheduling and multi-cell scheduling as in case 2, the UE monitors MC DCI and the legacy DCI respectively on PDCCH candidates with different CCE indexes within searchspace s, as illustrated on CC2 in Figure 2. Thus, it is suggested to support configuring different CIF values () for single cell scheduling and multi-cell scheduling, respectively.
Proposal 7: The CIF values () for single cell scheduling and multi-cell scheduling should be different to reduce the PDCCH blocking probability.
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Figure 2: Coexistence of multi-cell scheduling DCI and legacy DCI
BD/CCE:
  For the BD/CCE budget of multi-cell scheduling DCI, following options have been discussed:
· Option 1: BD/CCE budget is counted on each potentially co-scheduled cell;
· Option 2: BD/CCE budget is counted only in one potentially co-scheduled cell;
· Option 3: BD/CCE budget is counted for one or more co-scheduled cells configured with PDCCH candidates for multi-cell scheduling.

In our understanding, Option 2 minimize the spec modification without increase BD/CCE budget. If option 2 is supported, the mechanism to determine the target scheduled cell that counts the BD/CCE budget should be further studied. 
Proposal 8: BD/CCE budget is counted only in one potentially co-scheduled cell.
DCI field design
For the MC-scheduling DCI, some common fields can be reused among co-scheduled cells to reduce the signalling overhead. It was agreed in last meeting that for design of multi-cell scheduling DCI, the following types of DCI fields can be considered: 
· Type-1 field: A single field indicating common information to all the co-scheduled cells (Type-1A) or separate information to each of co-scheduled cells via joint indication (Type-1B) or an information to only one of co-scheduled cells (Type-1C);
· Type-2 field: Separate field for each of the co-scheduled cells;
· Type-3 field: Common or separate to each of the co-scheduled cells, or separate to each sub-group, dependent on explicit configuration.
Based on the agreed types, our views on each bit-fields is provided below:
· Type-1 field: 
In addition to the agreed DCI fields that belongs to the type 1 field such as the DAI, TPC for scheduled PUCCH, PUCCH resource indicator, PDSCH-to-HARQ timing indicator and one-shot HARQ-ACK request, the indicator of the co-scheduled cells should also be a type 1 field. Depending on the detailed indication mechanism, this field can be a type-1A (e.g, bitmapped indication) or a type-1B (e.g, RRC + DCI) DCI field. For the fields belonging to type-1C, an indication way for the applicable co-scheduled cell with the common information may need to be designed.

· Type-2 field: 
· Frequency domain resource assignment
· Unlike the TDRA, the FDRA should be separately indicated as the resource allocation scheme may be different. 
· HARQ process number
· The HARQ process is separately configured in each cell, it is better to separately indicate the HARQ process.

· Type-3 field: 
· Time domain resource assignment
· Follow the R17 52.6GHz design, a RRC configured table comprising the combination of the SLIV.
· Modulation and coding scheme
· Depending on the detailed indication mechanism, this could be common or separately indicated 
· UL/SUL indicator
· PRB bundling size indicator
· Rate matching indicator
· ZP CSI-RS trigger
· Antenna port(s)
· TCI
· SRS request
· DMRS sequence initialization
· TPC for scheduled PUSCHs
· VRB-to-PRB mapping
· ChannelAccess-Cpext
· CSI request
· SRI
· beta offset indicator
· Other fields
· Omitted
It was agreed that UE does not expect to be configured both CBG-based PDSCH/PUSCH transmission and the multi-cell PDSCH/PUSCH scheduling on the same or different cells within a same PUCCH group, thus the “CBGTI” and “CBGFI” shall not be included in a MC-DCI. Meanwhile it seems no need to support dynamic BWP switch using MC-DCI, as the BWP switch can be triggered by legacy DCI, and thus, the “Bandwidth part indicator” can also be removed.
Proposal 9: The “Indicator of the co-scheduled cells” should be a type-1 DCI field and could be a type-1A or type-1B DCI field subject to the indication mechanism.
Proposal 10: The “Frequency domain resource assignment” and “HARQ process number” should be type-2 DCI fields
Proposal 11: The “CBGTI”, “CBGFI” and “Bandwidth part indicator” shouldn’t be included in a MC-DCI.
Proposal 12: All other fields can belong to the type-3 DCI field.
Indication of co-scheduled cells:
Another issue related to the DCI field design is the indication of the co-scheduled cells. Reusing the CIF to indicate a combination of co-scheduled cells can minimize the impact on the MC-DCI design. The association between a CIF value and a combination of co-scheduled cells can be configured through RRC signaling. In the legacy design, a one to one association between schedulingCellId and cif-InSchedulingCell is configured in CrossCarrierSchedulingConfig for a serving cell.  In order to support the multi-cell scheduling using a single DCI, the association between multiple schedulingCellId and cif-InSchedulingCell can be configured by CrossCarrierSchedulingConfig for a serving cell. As illustrated in the figure 3 below, when the indicated CIF value of the MC-DCI transmitted in cell #0 is 1, the combination of co-scheduled cells includes cell#1 and cell#2. The actual scheduled cell combination can be determined by the CIF field of DCI 0_X/1_X to indicate one CIF value. 
[image: ]
Figure 3: Illustration of the co-scheduled cells indication
Proposal 13:  The associations between a CIF value and a combination of co-scheduled cells can be configured following legacy configuration framework to support the MC-scheduling with a single DCI.

HARQ enhancements
One issue related to the HARQ enhancements is how to determine the HARQ timing. In the legacy design, UE should provide corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format and  is the last UL slot that overlaps with the DL slot  for the reference PDSCH reception. In the MC-scheduling, if a single field of PDSCH-to-HARQ_ACK feedback timing indicator is included in the multi-cell scheduling DCI, it is not clear which one of the co-scheduled PDSCHs is regarded as the reference PDSCH so as to determine the PUCCH slot based on the reference PDSCH and the indicated K1 value. One option is set the co-scheduled last PDSCH as the reference PDSCH, while the other option is set the co-scheduled PDSCH on a reference cell as the reference PDSCH. It is straightforward to set the co-scheduled last PDSCH as the reference PDSCH.
Proposal 14: The reference PDSCH is the last co-scheduled PDSCH in time domain.

It was agreed in last meeting that the HARQ-ACK codebook types such asType-1/2/3 HARQ codebook are applicable when multi-carrier PDSCH scheduling is configured.
For type 1 HARQ codebook, it is constructed based on all the possible PDSCH transmissions and thus is not related to whether the PDSCH is scheduled by single cell scheduling or co-scheduled by MC-cell scheduling. Thus, the legacy design can be reused.
For type 3 HARQ codebook, it is constructed by combining the HARQ information for all the HARQ processes on all serving cells via DCI triggering. We don’t see any enhancement is needed.
For type 2 HARQ codebook, it is constructed based on the actually scheduled PDSCHs. One remaining issue on the type 2 HARQ codebook design is whether a DCI scheduling more than one cell is associated with the first sub-codebook or the second sub-codebook when the number of cells with actual PDSCH reception due to collision with semi-static TDD DL/UL configuration is one. Our understanding on this issue is that the PDSCH transmissions on some of the co-scheduled cells need to be hold due to the collision with the semi-static TDD configuration. However, the UE does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink and to detect a DCI format scheduling a reception on the symbol on another cell as indicated in [4]. Thus it is doubtful to us if this is valid issue for MC scheduling.
The other issue is how to determine the number of HARQ-ACK information bits for each DCI format 1_X that schedules more than one cell if at least one cell of the set of cells which can be co-scheduled by a DCI format 1_X is configured with maximum 2 codewords per PDSCH without spatial bundling. Our preference is that the number of HARQ-ACK information bits for each DCI format 1_X that schedules more than one cell is equal to the actually number of co-scheduled TBs.

Proposal 15: Further check if it is a valid case that  the number of cells with actual PDSCH reception due to collision with semi-static TDD DL/UL configuration is one if more than one cell is co-scheduled by the MC-DCI
Proposal 16: If at least one cell of the set of cells which can be co-scheduled by a DCI format 1_X is configured with maximum 2 codewords per PDSCH without spatial bundling, the number of HARQ-ACK information bits for each DCI format 1_X that schedules more than one cell is equal to the actually number of co-scheduled TBs.

Conclusions
In this contribution, we present the discussion on some design aspects related to supporting multi-cell scheduling by a single DCI. The following proposals are made based on our analysis:
Proposal 1: The use cases only with the same SCS configuration or carrier type among the co-scheduled cells are supported in Rel-18.
Proposal 2: Confirm the working assumption that the maximum number of co-scheduled cells which can be scheduled by a single DCI is 4.
Proposal 3: The number of the scheduled cells by a single DCI can be semi-statically configured with a value less than or equal to the maximum number of co-scheduled cells

Proposal 4: It is up to gNB’s configuration to maintain the DCI size budget.  The dropping rule can be defined if needed to ensure the DCI budget of one or multiple co-scheduled cells is maintained.
Proposal 5: The n_CI in the search space equation is determined by a value configured for each combination of co-scheduled cells within the set of cells.

Proposal 6:  The nrofCandidates configured on each of the co-scheduled cells associated with one should be identical.
Proposal 7: The Different CIF values (n_CI) for single cell scheduling and multi-cell scheduling should be configured respectively be different to reduce the PDCCH blocking probability.
Proposal 8: BD/CCE budget is counted only in one potentially co-scheduled cell.

Proposal 9: The “Indicator of the co-scheduled cells” should be a type-1 DCI field and could be a type-1A or type-1B DCI field subject to the indication mechanism.
Proposal 10: The “Frequency domain resource assignment” and “HARQ process number” should be type-2 DCI fields
Proposal 11: The “CBGTI”, “CBGFI” and “Bandwidth part indicator” shouldn’t be included in a MC-DCI.
Proposal 12: All other fields can belong to the type-3 DCI field.
Proposal 13:  Multiple The associations between a CIF value and a combination of co-scheduled cells can be configured following legacy configuration framework to support the MC-scheduling with a single DCI.


Proposal 14: The reference PDSCH is the last co-scheduled PDSCH in time domain.
Proposal 15: Further check if it is a valid case that  the number of cells with actual PDSCH reception due to collision with semi-static TDD DL/UL configuration is one if more than one cell is co-scheduled by the MC-DCI
Proposal 16: If at least one cell of the set of cells which can be co-scheduled by a DCI format 1_X is configured with maximum 2 codewords per PDSCH without spatial bundling, the number of HARQ-ACK information bits for each DCI format 1_X that schedules more than one cell is equal to the actually number of co-scheduled TBs.
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