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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Ref16006416]In this contribution, we discussed the following remaining issues on Rel-18 Multi-carrier enhancements:
· Restriction on scheduling cell configuration
· Type1 field
· DCI size
· Dormancy and deactivation 
· Other RRC parameters
2. Discussion
2.1. Restriction on scheduling cell
	Updated proposal 4.3:
· 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.


[bookmark: _Ref142568992]It was agreed that there can be only one scheduling cell for mc-DCI for each co-scheduled cell. Besides, sScell scheduling Pcell has been excluded from mc-scheduling. Thus, when a cell is involved in mc-scheduling, it can be configured with only one scheduling cell, regardless of the DCI formats that need to be monitored. It is not allowed to have different scheduling cells for legacy CCS and mc-scheduling for a same cell. Thus, we have the following proposal:
[bookmark: _Ref142668541][bookmark: _Ref142568993]Proposal 1. Clarify in the RRC parameter list or adopt the TP1 for TS 38.213 that: For any cell in a set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format.
	*****TP1 for 213*****
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc122000471][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1 	UE procedure for determining physical downlink control channel assignment 
A UE does not expect to monitor PDCCH candidates on an active DL BWP of a secondary cell if the UE is configured to monitor PDCCH candidates for detection of DCI formats scheduling on that secondary cell in another serving cell. For the active DL BWP of a serving cell on which the UE monitors PDCCH candidates, the UE monitors PDCCH candidates at least for the same serving cell. For a serving cell provided in MC-DCI-SetofCells, a UE does not expect to monitor PDCCH candidates on more than one scheduling cells for detection of DCI formats scheduling on the serving cell.
*****TP1 for 213 ends*****



2.2. Type1 field
BWP indicator
	TS 38.212[1]
Table 7.3.1.1.2-1: Bandwidth part indicator 
	Value of BWP indicator field
	Bandwidth part

	2 bits
	

	00
	Configured BWP with BWP-Id = 1

	01
	Configured BWP with BWP-Id = 2

	10
	Configured BWP with BWP-Id = 3

	11
	Configured BWP with BWP-Id = 4



7.3.1.1.4	Format 0_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of UL BWPs configured by higher layers across all the cells configured by higher layer parameter ScheduledCell-ListDCI-0-3 in the scheduled cell set, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;
-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
The field is only applicable to a scheduled cell with the number of configured UL BWPs larger than 1, including the initial UL bandwidth part, and is applied to the applicable scheduled cells in the scheduled cell set independently. If a UE does not support active BWP change via DCI, the UE ignores this bit field.
7.3.1.2.4	Format 1_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of DL BWPs configured by higher layers across all the cells configured by higher layer parameter ScheduledCell-ListDCI-1-3 in the scheduled cell set, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;
-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
The field is only applicable to a scheduled cell with the number of configured DL BWPs larger than 1, including the initial DL bandwidth part, and is applied to the applicable scheduled cells in the scheduled cell set independently. If a UE does not support active BWP change via DCI, the UE ignores this bit field.


For single DCI, is defined as the maximum number of UL or DL BWPs configured for the scheduled cell, excluding the initial UL or DL BWP. However, for mc-DCI, is defined as the maximum number of UL or DL BWPs configured by higher layers across all the cells in the scheduled cell set. It appears that  for mc-DCI takes into account the initial UL or DL BWP, which differs from the previous definitions for legacy DCI formats. Besides, there is an issue in the subsequent text regarding how to apply this indicator in some cases. Specifically, when all the co-scheduled cells are configured with 3 UL BWPs (e.g., with BWP-Id=1/2/3) in addition to the initial BWP, then  according to the current text, the "otherwise" part is applied and the scheduled BWP combination is determined based on Table 7.3.1.1.2-1. But as BWP-Id=0 is not included in the table, initial BWP cannot be scheduled by the mc-DCI and codepoint "11" for BWP indicator is wasted in this case. In another case where all the co-scheduled cells are configured with the initial BWP only, . In this case, there will be 1 bit allocated for the BWP indicator, which is unnecessary as the field is not applicable to any co-scheduled cell.
[bookmark: _Ref146813723]Proposal 2. Adopt TP2 for TS 38.212 to clarify that: for DCI format 0-3/1-3, is the maximum number of UL/DL BWPs configured by higher layers across all the cells configured by higher layer parameters, excluding the initial UL/DL BWP.
	*****TP2 for 212*****
7.3.1.1.4	Format 0_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of UL BWPs configured by higher layers across, excluding the initial UL bandwidth part, all the cells configured by higher layer parameter ScheduledCell-ListDCI-0-3 in the scheduled cell set, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;
7.3.1.2.4	Format 1_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of DL BWPs configured by higher layers, excluding the initial DL bandwidth part, across all the cells configured by higher layer parameter ScheduledCell-ListDCI-1-3 in the scheduled cell set, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;
*****TP2 for 212 ends*****



TDRA table configuration
In the last meeting, the following proposal was discussed. And the following changes were made to TDRA-FieldIndexDCI-1-3 and TDRA-FieldIndexDCI-0-3 in [4].
	Proposed agreement 3.1 (stable)[3]
· Single joint table is configured per set of cells for TDRA (i.e., TDRA-FieldIndexListDCI-1-3, TDRA-FieldIndexListDCI-0-3).
· Entries of the joint table for TDRA (i.e., TDRA-FieldIndexDCI-1-3) are configured for each BWP of each CC, i.e., the maximum size of TDRA-FieldIndexDCI-1-3 can be increased from 4 to [16].
· Columns of the indicated entry corresponding to the new/target BWPs per cell that is indicated by the BWP indicator field of DCI 0_3/1_3 are applied.



	TDRA-FieldIndexDCI-1-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-1-3  (i.e., first TDRA index in a row is for the BWP-Id 0 of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for the BWP Id 1 of the first cell and so on), the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 should be the same as the total number of BWPs across cells included in ScheduledCell-ListDCI-1-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-1-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3 are applied
	SEQUENCE (SIZE (2..[16])) OF INTEGER (0..maxNrofDL-Allocations-1) 

	TDRA-FieldIndexDCI-0-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 0_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 0-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-0-3  (i.e., first TDRA index in a row is for the BWP-Id 0 of the first cell in ScheduledCell-ListDCI-0-3, second TDRA index in a row is for the BWP Id 1 of the first cell and so on), the number of TDRA indices in a row of TDRA-FieldIndexDCI-0-3 should be the same as the total number of BWPs across cells included in ScheduledCell-ListDCI-0-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-0-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 0_3 are applied
	SEQUENCE (SIZE (2..[16])) OF INTEGER (0..maxNrofUL-Allocations-r16-1) 


Regarding the cyan-highlighted changes, it appears that BWP with BWP-Id=0 is always included in the joint TDRA table and can be indicated by the BWP indicator field. However, whether BWP-Id=0 is included in the table is up to NW configuration. Additionally, as per TS 38.212, when , the bandwidth part indicator is defined in Table 7.3.1.1.2-1, where BWP-Id=0 is not included. In other words, when , BWP with BWP-Id=0 cannot be indicated by the BWP indicator field. For this case, there is no need to include entries for BWP-Id=0 in the table.
For example, if there are N co-scheduled cells in the cell set, . Then the BWP indicator is interpreted according to the Table 7.3.1.1.2-1, and BWP combinations with BWP-Id=1/2/3/4 can be jointly scheduled – in this case, the joint table should include entries for BWP-Id=1/2/3/4 for the co-scheduled cells. The total number of entries in the TDRA table should be N*4, rather than the total number of configured BWPs across the cell set (i.e., N*5).
Therefore, to align with TS 38.212, the field description of TDRA-FieldIndexDCI-1-3 and TDRA-FieldIndexDCI-0-3 should be updated as below:
1. the first TDRA index in a row of TDRA-FieldIndexDCI-1-3 or TDRA-FieldIndexDCI-0-3 is for BWP with the smallest BWP-Id that can be indicated by the BWP indicator field, as specified in 38.212, for of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for BWP with the next smaller BWP Id of the first cell and so on
2. the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 or TDRA-FieldIndexDCI-0-3 should be the same as the total number of BWPs across cells included in ScheduledCell-ListDCI-1-3 or ScheduledCell-ListDCI-0-3 that can be indicated by the BWP indicator field.
[bookmark: _Ref146813724][bookmark: _Ref146818873]Proposal 3. The field description of TDRA-FieldIndexDCI-1-3 and TDRA-FieldIndexDCI-0-3 should be updated as below:
-  the first TDRA index in a row of TDRA-FieldIndexDCI-1-3 or TDRA-FieldIndexDCI-0-3 is for BWP with the smallest BWP-Id that can be indicated by the BWP indicator field, as specified in 38.212, for of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for BWP with the next smaller BWP Id of the first cell and so on.
-  the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 or TDRA-FieldIndexDCI-0-3 should be the same as the total number of BWPs across cells included in ScheduledCell-ListDCI-1-3 or ScheduledCell-ListDCI-0-3 that can be indicated by the BWP indicator field.

SRS-OffsetCombo
	Proposed agreement 3.3 (stable)[3]
· The value range of SRS-OffsetCombo is updated to “SEQUENCE (SIZE (1..4)) OF INTEGER (0..3)”.
· The part of description “The number of entries in a row of SRS-OffsetCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-OffsetListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-OffsetListDCI-0-3.” for SRS-OffsetCombo is updated to “The number of entries in a row of SRS-OffsetCombo should be the same as the number of cells, that configured with SRS offset indicator, included in ScheduledCell-ListDCI-1-3 for srs-OffsetListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-OffsetListDCI-0-3.”.


It was discussed in the last meeting that value range of SRS-OffsetCombo should be updated to “SEQUENCE (SIZE (1..4)) OF INTEGER (0..3)”, but this proposal is not reflected in [4], as shown in the cyan-highlighted part.
	SRS-OffsetCombo
	Configure each row of the joint SRS offset indicator table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS offset indicator applicable for DCI format 1-1 and 0-1, and the order of SRS offset indicator index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL, the number of entries in a row of SRS-OffsetCombo should be the same as the number of cells, that configured with SRS offset indicator, included in ScheduledCell-ListDCI-1-3 for srs-OffsetListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-OffsetListDCI-0-3, and entries in a row of SRS-OffsetCombo are interpreted based on the new/target BWPs of cells that is indicated by the BWP indicator field of DCI format 1_3/0_3
	SEQUENCE (SIZE (2..4)) OF INTEGER (0..3) 


[bookmark: _Ref146813726]Proposal 4. Update the value range of SRS-OffsetCombo to “SEQUENCE (SIZE (1..4)) OF INTEGER (0..3)”.

Minimum applicable scheduling offset
	minimumSchedulingOffsetK0DCI-1-3
	Configure the presense of minimum applicable scheduling offset indicator field in DCI format 1_3
	ENUMERATED {enabled} 

	minimumSchedulingOffsetK0DCI-0-3
	Configure the presense of minimum applicable scheduling offset indicator field in DCI format 0_3
	ENUMERATED {enabled} 


    minimumSchedulingOffsetK0-r16                   SetupRelease { MinSchedulingOffsetK0-Values-r16 }           OPTIONAL,   -- Need M
    minimumSchedulingOffsetK2-r16           SetupRelease { MinSchedulingOffsetK2-Values-r16 }             OPTIONAL,  -- Need M
MinSchedulingOffsetK0-Values-r16 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK0-SchedulingOffset-r16)
MinSchedulingOffsetK2-Values-r16 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK2-SchedulingOffset-r16)
RRC parameters minimumSchedulingOffsetK0DCI-1-3 and minimumSchedulingOffsetK0DCI-0-3 are to configure the presence of minimum applicable scheduling offset indicator in a mc-DCI, but the field type and candidate values for the minimum applicable scheduling offset indicator are not defined yet. Since all the scheduled cells have the same FR/SCS, Type-1A can be supported and 1 bit is needed. 
Additionally, in TS 38.214[2], the legacy parameters for minimum K0/K2 values in sc-scheduling case, i.e., minimumSchedulingOffsetK0 and minimumSchedulingOffsetK2, are already reused for mc-DCI. Thus, we have the following proposal and TP to reuse the legacy parameters for mc-DCI in TS 38.212.
	TS 38.214[2]
5.1.2.1	Resource allocation in time domain
When the UE is configured with minimumSchedulingOffsetK0 in an active DL BWP it applies a minimum scheduling offset restriction indicated by the 'Minimum applicable scheduling offset indicator' field in DCI format 0_1, 0_3, 1_1 or 1_3, if the same field is available. When the UE is configured with minimumSchedulingOffsetK0 in an active DL BWP and it has not received 'Minimum applicable scheduling offset indicator' field in DCI format 0_1, 0_3, 1_1 or 1_3, the UE shall apply a minimum scheduling offset restriction indicated based on 'Minimum applicable scheduling offset indicator' value '0'. 
6.1.2.1	Resource allocation in time domain
When the UE is configured with minimumSchedulingOffsetK2 in an active UL BWP it applies a minimum scheduling offset restriction indicated by the 'Minimum applicable scheduling offset indicator' field in DCI format 0_1, 0_3, 1_1 or 1_3 if the same field is available. When the UE is configured with minimumSchedulingOffsetK2 in an active UL BWP and it has not received 'Minimum applicable scheduling offset indicator' field in DCI format 0_1, 0_3, 1_1 or 1_3, the UE shall apply a minimum scheduling offset restriction indicated based on 'Minimum applicable scheduling offset indicator' value '0'.


[bookmark: _Ref131784559][bookmark: _Ref135055642]Proposal 5. Minimum applicable scheduling offset indicator is defined as Type1A with 1 bit in a mc-DCI format. Adopt the following TP3for 38.212.
	*****TP3 for 212*****
7.3.1.1.4	Format 0_3
[bookmark: OLE_LINK28]-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-0-3 is not configured;
-	x 1 bits otherwise, the 1 bit indication is used to determine the minimum applicable K2 for the active UL BWP and the minimum applicable K0 value for the active DL BWP for each scheduled cell, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value.
7.3.1.2.4 Format 1_3
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-1-3 is not configured;
-	x 1 bits otherwise, the 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP for each scheduled cell, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 
*****TP3 for 212 ends*****



Priority
    priorityIndicatorDCI-1-1-r16             ENUMERATED {enabled}                                               OPTIONAL,   -- Need S
	priorityIndicatorDCI-1-3
	Configure the presense of priority indicator field in DCI format 1_3
	ENUMERATED {enabled} 

	priorityIndicatorDCI-0-3
	Configure the presense of priority indicator field in DCI format 0_3
	ENUMERATED {enabled} 


RRC parameters priorityIndicatorDCI-1-3 and priorityIndicatorDCI-0-3 are to configure the presence of priority indicator in a mc-DCI, but the interpretation of this field in a mc-DCI is still unclear. In R16, the presence of a priority indicator in a UL-DCI or a DL-DCI is per BWP configured. Therefore, it could be the case that the active BWPs of some cells do not have a priority indicator, while other cells are configured with a priority indicator. In this case, how to interpret the priority indicator should be clarified.
For multi-cell PDSCH/PUSCH scheduling, one interpretation is that each cell in the cell set must support both eMBB and URLLC services and have the corresponding priority indicator configuration, e.g., priorityIndicatorDCI-0-1-r16, if the mc-DCI format includes a priority indicator. The second interpretation is that the priority indicator is valid only for cells that have priorityIndicatorDCI-0-1-r16. For cells without priorityIndicatorDCI-0-1-r16, this field is ignored and a priority index of 0 is applied. This interpretation allows a mc-DCI format to schedule PUSCHs with different priorities. The third interpretation is that this priority indicator field in a mc-DCI format only takes effect when all co-scheduled cells have the corresponding per-BWP priority indicator configuration. When at least one co-scheduled cell in the scheduled cell combination does not support the priority bit, the value of the priority indicator field in the mc-DCI format is expected to be 0, and only eMBB PUSCHs are scheduled by the mc-DCI format. The third interpretation has greater flexibility than the first interpretation by offering eMBB service to some cell combinations while providing both eMBB and URLLC services to some other combinations.
[bookmark: _Ref142668548][bookmark: _Ref131784543]Proposal 6. Reuse legacy priority index parameter, i.e., priorityIndicatorDCI-0-1-r16 and priorityIndicatorDCI-1-1-r16 to configure the priority index value for a cell in the cell set.
[bookmark: _Ref142668549][bookmark: _Ref146813730]Proposal 7. For a cell combination scheduled by a DCI format 0_3/1_3, if all co-scheduled cells in the cell combination are configured with priority index for the corresponding active BWPs, the value of priority index can be 1 or 0. If there is at least one co-scheduled cell without priority index configured for its active BWP, the value of priority index in the DCI format is expected to be 0, and the priority index 0 is applied to all scheduled PUSCHs/PDSCHs.
[bookmark: _Ref131784544]Proposal 8. Adopt TP4 for TS 38.213.
	*****TP4 for 213*****
9	UE procedure for reporting control information
If in an active DL BWP a UE monitors PDCCH for detection of DCI format that includes a priority indicator field, a priority index can be provided by the priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format that includes a priority indicator field, the DCI format can schedule PUSCH transmissions of any priority, or PDSCH receptions and/or trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority, and DCI format 1_1 or DCI format 1_2 with a Transmission Configuration Indication field can indicate a TCI state update and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. 
For a cell combination scheduled by a DCI format 0_3 that includes a priority indicator field, if there is at least one co-scheduled cell without priorityIndicatorDCI-0-1-r16 configured for the corresponding active BWP, the value of priority index in the DCI format is expected to be 0, and the priority index 0 is applied to all scheduled PUSCHs. 
For a cell combination scheduled by a DCI format 1_3 that includes a priority indicator field, if there is at least one co-scheduled cell without priorityIndicatorDCI-1-1-r16 configured for the corresponding active BWP, the value of priority index in the DCI format is expected to be 0, and the priority index 0 is applied to all scheduled PDSCHs
*****TP4 for 213 ends*****



2.3. DCI size
DCI size alignment
	Proposal 3-15rev3:
· For a set of cells configured for multi-cell scheduling using DCI format 0_X/1_X, 
· the size of a Type-1A field in the DCI format 0_X/1_X is determined as maximum field size of active BWP among all cells within the set of cells.
· the size of a Type-1B field in the DCI format 0_X/1_X is equal to ceiling(log2(N)), where N is the number of rows in RRC-configured table with each row containing multiple indexes for all cells within the set of cells. 
· The Type-1B field indicates one row of the configured table 
· The Type-1B index for a cell points to a corresponding index in a RRC configured table applicable for DCI format 0_1/1_1 or MAC CE activated values. 
· the size of a per cell Type-2 field in the DCI format 0_X/1_X is determined based on active BWP for each cell.
Agreement
For a set of cells which is configured for multi-cell scheduling using DCI format 0_X and DCI format 1_X, support the following:  
· If table defining combinations of co-scheduled cells for the set of cells is configured, 
· an indicator in the DCI is included and points to one row of the table.
· The table is configured by RRC signaling for the set of cells.
· Separate tables are configured for downlink scheduling and uplink scheduling 
· The size of the indicator is equal to ceil(log2(N)), where N is the number of rows in the table.
· The max number of rows in the table is 16
· The size of the per-cell Type 2 fields for each co-scheduled cell does not change according to the indicated co-scheduled cell combination
· The payload size of DCI format 1_X is derived by UE based on RRC configuration of the active BWP(s) of co-scheduled cell combinations within the set of cells.
· The payload size of DCI format 1_X is the same for the active BWP(s) of all the co-scheduled cell combinations and equal to the largest payload size among the active BWP(s) of all the co-scheduled cell combinations determined by the co-scheduled cell combination table. 
· The payload size of DCI format 0_X is derived by UE based on RRC configuration of the active BWP(s) of co-scheduled cell combinations within the set of cells.
· The payload size of DCI format 0_X is the same for the active BWP(s) of all the co-scheduled cell combinations and equal to the largest payload size among the active BWP(s) of all the co-scheduled cell combinations determined by the co-scheduled cell combination table.
· Otherwise, 
· The UE determines the actually scheduled cell(s) based on the FDRA field of each cell of the set of cells.
· For Type 0 FDRA, all 0s indicates the cell is not scheduled.
· For Type 1 FDRA, all 1s indicates the cell is not scheduled.
· The size of the Type 2 fields for each cell does not change according to actually co-scheduled cells. 
· The payload size of DCI format 0_X is derived by UE based on RRC configuration of the active BWP(s) of all cells within the set of cells.
· The payload size of DCI format 1_X is derived by UE based on RRC configuration of the active BWP(s) of all cells within the set of cells.


For the ‘if’ branch, it is agreed that the size of the per-cell Type-2 fields for each co-scheduled cell does not change according to the indicated co-scheduled cell combination. However, how to determine the total size of a Type-2 field for a co-scheduled cell combination and how to perform the zero padding are still not clear. The following approaches were discussed:
· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, and then sufficient zeros are padded to the end of each DCI format corresponding to each cell combination to ensure same size across different cell combinations. 
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations. 
Approach 1 is a typical behavior for DCI size determination for legacy DCI format. E.g., for DCI format 0-1, the spec supports per DCI format padding with the statement that ‘If the number of information bits in DCI format 0_1 scheduling a single PUSCH prior to padding is not equal to the number of information bits in DCI format 0_1 scheduling multiple PUSCHs for the same serving cell, zeros shall be appended to the DCI format 0_1 with smaller size until the payload size is the same for scheduling a single PUSCH and multiple PUSCHs.’ It can be seen that DCI format 0-1 scheduling single PUSCH and DCI format 0-1 scheduling multiple PUSCHs are per DCI size aligned instead of per DCI field aligned. The current spec[1] already supports approach1. By comparison, approach 2 would have a more significant impact on the specification as it is a new behavior (i.e., not aligned with the existing behavior).
Moreover, as RRC configures all cell combinations semi-statically, UE can determine the formulation of DCI fields and the number of information bits required for each cell combination once the RRC configuration is obtained. Therefore, there is no additional complexity for BD with Approach 1. As the Scheduled cell set indicator is located before all the other scheduling information fields in the DCI, the UE can determine how to interpret the DCI based on the Scheduled cell set indicator, thus there is no ambiguity. 
Furthermore, Approach 1 has the advantage of maintaining a smaller DCI size. It is crucial to keep the mc-DCI size small. Otherwise, it cannot save PDCCH overhead nor improve throughput. On the other hand, for Approach 2, it is questionable how much gain can be achieved as the DCI size will be significantly larger, which violates the basic motivation of introducing mc-DCI.
[bookmark: _Ref131784551]Proposal 9. Regarding the total field size of mc-DCI when the table defining combinations of co-scheduled cells for the set of cells is configured, the zero padding is per DCI performed (approach 1), no further changes are needed. 

Unnecessary zero padding
	[bookmark: _Toc129874528]TS 38.212
7.3.1	DCI formats
-	If ScheduledCellCombo-ListDCI-0-3 for the cell set is configured, the size of DCI format 0_3 is determined by the configuration of the corresponding active bandwidth part(s) of the scheduled cells in the entry which results in the largest size among the entries in the higher layer parameter ScheduledCellCombo-ListDCI-0-3; Otherwise, the size of DCI format 0_3 is determined by the configuration of the corresponding active bandwidth part(s) of the cells configured by higher layer parameter ScheduledCell-ListDCI-0-3 the cell set;
[bookmark: OLE_LINK17]-	If ScheduledCellCombo-ListDCI-1-3 for the cell set is configured, the size of DCI format 1_3 is determined by the configuration of the corresponding active bandwidth part(s) of the scheduled cells in the entry which results in the largest size among the entries in the higher layer parameter ScheduledCellCombo-ListDCI-1-3; Otherwise, the size of DCI format 1_3 is determined by the configuration of the corresponding active bandwidth part(s) of the cells configured by higher layer parameter ScheduledCell-ListDCI-1-3 the cell set.
7.3.1.1.4	Format 0_3
If ScheduledCellCombo-ListDCI-0-3 for the cell set is configured, zeros shall be appended to DCI format 0_3 if needed until the payload size equals the size of DCI format 0_3 that is determined by the configuration of the corresponding active bandwidth part(s) of the scheduled cells in the entry which results in the largest size among the entries in the higher layer parameter ScheduledCellCombo-ListDCI-0-3; otherwise, zeros shall be appended to DCI format 0_3 if needed until the payload size equals the size of DCI format 0_3 that is determined by the configuration of the corresponding active bandwidth part(s) of all the cells within the scheduled cell set.
7.3.1.1.4	Format 1_3
If ScheduledCellCombo-ListDCI-1-3 for the cell set is configured, zeros shall be appended to DCI format 1_3 if needed until the payload size equals the size of DCI format 1_3 that is determined by the configuration of the corresponding active bandwidth part(s) of the scheduled cells in the entry which results in the largest size among the entries in the higher layer parameter ScheduledCellCombo-ListDCI-1-3; otherwise, zeros shall be appended to DCI format 1_3 if needed until the payload size equals the size of DCI format 1_3 that is determined by the configuration of the corresponding active bandwidth part(s) of all the cells within the scheduled cell set.


When the combination of scheduled cells is indicated by FDRA, the size of the Type2 field is determined based on the cell set size. As a result, there is no need for zero-padding as there is only a single DCI size. How to determine the DCI size is already specified by the text highlighted in blue. Thus, the yellow highlighted text regarding zero padding can be removed.
[bookmark: _Ref142668543]Proposal 10. For the case the scheduled cell combination is indicated by FDRA (i.e., when ScheduledCellCombo-ListDCI-0-3 or ScheduledCellCombo-ListDCI-1-3 is not configured), there is no need to consider zero padding. Adopt the following TP to the CR 38.212. 
	*****TP5 for 212*****
7.3.1.1.4	Format 0_3
If ScheduledCellCombo-ListDCI-0-3 for the cell set is configured, zeros shall be appended to DCI format 0_3 if needed until the payload size equals the size of DCI format 0_3 that is determined by the configuration of the corresponding active bandwidth part(s) of the scheduled cells in the entry which results in the largest size among the entries in the higher layer parameter ScheduledCellCombo-ListDCI-0-3; otherwise, zeros shall be appended to DCI format 0_3 if needed until the payload size equals the size of DCI format 0_3 that is determined by the configuration of the corresponding active bandwidth part(s) of all the cells within the scheduled cell set.
7.3.1.1.4	Format 1_3
If ScheduledCellCombo-ListDCI-1-3 for the cell set is configured, zeros shall be appended to DCI format 1_3 if needed until the payload size equals the size of DCI format 1_3 that is determined by the configuration of the corresponding active bandwidth part(s) of the scheduled cells in the entry which results in the largest size among the entries in the higher layer parameter ScheduledCellCombo-ListDCI-1-3; otherwise, zeros shall be appended to DCI format 1_3 if needed until the payload size equals the size of DCI format 1_3 that is determined by the configuration of the corresponding active bandwidth part(s) of all the cells within the scheduled cell set.
*****TP5 for 212 ends*****



2.4. Dormancy/deactivation
Regarding dormancy indication in the mc-DCI, similar to the sc-DCI, the configuration of Scell group can be determined by dormancyGroupWithinActiveTime. However, mc-DCI carrying a dormancy indication without any scheduled PDSCH/PUSCH is not supported as it violates the WID. 
Another aspect that needs clarification is whether a mc-DCI format can be used to schedule a cell combination including an inactive or dormant cell. Since the cell deactivation procedure/dormancy procedure and mc-scheduling procedure are decoupled, if the mc-DCI format is not permitted to schedule a cell combination including inactive cell/dormant cell, the other cells in the combination may no longer be schedulable for mc-scheduling. Hence, mc-DCI format should be allowed to schedule cell combinations that contain inactive or dormant cells.
For DCI format size determination in this case, UE assumes the active BWP of the inactive cell is the first active BWP. UE simply ignores the scheduling information for the deactivated/dormant cell. 
[bookmark: _Ref142668544][bookmark: _Ref131784554]Proposal 11. Mc-DCI including SCell dormancy indication without any scheduled PDSCH/PUSCH is not supported.
[bookmark: _Ref142668545]Proposal 12. If a co-scheduled cell becomes inactive or dormant, the gNB is still allowed to indicate a cell combination including that cell in DCI format 0_3/1_3, while the UE simply ignores the scheduling information for the inactive/dormant cell. The following TP4 is adopted.
	*****TP4 for 212*****
7.3.1.1.4	Format 0_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of UL BWPs configured by higher layers across all the cells configured by higher layer parameter ScheduledCell-ListDCI-0-3 in the scheduled cell set, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;
-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
The field is only applicable to a scheduled cell with the number of configured UL BWPs larger than 1, including the initial UL bandwidth part, and is applied to the applicable scheduled cells in the scheduled cell set independently. If a UE does not support active BWP change via DCI, the UE ignores this bit field. If a scheduled cell is deactivated, or if the current active BWP of the scheduled cell is dormant BWP and the BWP indicator is set to the dormant BWP for the scheduled cell, the UE ignores the following scheduling information for the scheduled cell.
[bookmark: OLE_LINK60]-	SCell dormancy indication – 0 bit if higher layer parameter dormancyDCI-0-3 is not enabled; otherwise x bits 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to the last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell. 
7.3.1.2.4 Format 1_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of DL BWPs configured by higher layers across all the cells configured by higher layer parameter ScheduledCell-ListDCI-1-3 in the scheduled cell set, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;
-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
The field is only applicable to a scheduled cell with the number of configured DL BWPs larger than 1, including the initial DL bandwidth part, and is applied to the applicable scheduled cells in the scheduled cell set independently. If a UE does not support active BWP change via DCI, the UE ignores this bit field. If a scheduled cell is deactivated, or if the current active BWP of the scheduled cell is dormant BWP and the BWP indicator is set to the dormant BWP for the scheduled cell, the UE ignores the following scheduling information for the scheduled cell.
-	SCell dormancy indication – 0 bit if higher layer parameter SCell-dormancy-indication-Present is not enabled; otherwise x bits 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to the last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
*****TP4 for 212 ends*****


[bookmark: _Ref131784555]Proposal 13. If a co-scheduled cell becomes inactive, the active BWP is assumed to be the BWP with firstActiveDownlinkBWP-Id for that cell when determining the mc-DCI format size and field size. 
2.5. Other RRC parameters
DWS
	Agreement
For single TB scheduled by single DCI, support new 1-bit field for dynamic waveform indication from UL scheduling DCI.
Note: no change of the current size alignment procedure between UL DCI and DL DCI.


It is agreed that a DWS indicator is introduced to indicate the dynamic waveform switching in a UL scheduling DCI. For the case when multiple PUSCHs are scheduled by DCI format 0_3 for different cells, there is no need to force all co-scheduled cells to use the same waveform, and thus per-cell level DWS indication can be considered. If there’s concern on the overhead of mc-DCI format due to separate DWS indication for each serving cell, Type-2 DWS can be considered at least for inter-band CA cases, while for intra-band CA case, a single DWS bit that is common for all co-scheduled cell can be considered.
In terms of configuring the dynamic waveform indicator on a per-cell basis (e.g., whether a cell supports dynamic waveform switching or not), we suggest reusing the corresponding RRC designs in CovEhn, as well as the per-cell PHR reporting.a
[bookmark: _Ref131784562]Proposal 14. The inclusion of dynamic waveform indication in DCI format 0_3 is supported and can be configurable.
[bookmark: _Ref131784563]Proposal 15. For the type of dynamic waveform indication in DCI format 0_3, it can be Type-2 or configurable between {Type-2, Type-1A}, where Type-2 should be used at least when the co-scheduled cells are inter-band CA cells. 

Conclusion
In this contribution, we have the following observations and proposals.
Proposal 1. Clarify in the RRC parameter list or adopt the TP1 for TS 38.213 that: For any cell in a set of cells configured for multi-cell scheduling, UE is not expected to be configured with more than one scheduling cell to monitor PDCCH candidates for the scheduled cell, regardless of the DCI format.
Proposal 2. Adopt TP2 for TS 38.212 to clarify that: for DCI format 0-3/1-3, is the maximum number of UL/DL BWPs configured by higher layers across all the cells configured by higher layer parameters, excluding the initial UL/DL BWP.
Proposal 3. The field description of TDRA-FieldIndexDCI-1-3 and TDRA-FieldIndexDCI-0-3 should be updated as below:
-  the first TDRA index in a row of TDRA-FieldIndexDCI-1-3 or TDRA-FieldIndexDCI-0-3 is for BWP with the smallest BWP-Id that can be indicated by the BWP indicator field, as specified in 38.212, for of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for BWP with the next smaller BWP Id of the first cell and so on.
-  the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 or TDRA-FieldIndexDCI-0-3 should be the same as the total number of BWPs across cells included in ScheduledCell-ListDCI-1-3 or ScheduledCell-ListDCI-0-3 that can be indicated by the BWP indicator field.
Proposal 4. Update the value range of SRS-OffsetCombo to “SEQUENCE (SIZE (1..4)) OF INTEGER (0..3)”.
Proposal 5. Minimum applicable scheduling offset indicator is defined as Type1A with 1 bit in a mc-DCI format. Adopt the following TP3for 38.212.
Proposal 6. Reuse legacy priority index parameter, i.e., priorityIndicatorDCI-0-1-r16 and priorityIndicatorDCI-1-1-r16 to configure the priority index value for a cell in the cell set.
Proposal 7. For a cell combination scheduled by a DCI format 0_3/1_3, if all co-scheduled cells in the cell combination are configured with priority index for the corresponding active BWPs, the value of priority index can be 1 or 0. If there is at least one co-scheduled cell without priority index configured for its active BWP, the value of priority index in the DCI format is expected to be 0, and the priority index 0 is applied to all scheduled PUSCHs/PDSCHs.
Proposal 8. Adopt TP4 for TS 38.213.
Proposal 9. Regarding the total field size of mc-DCI when the table defining combinations of co-scheduled cells for the set of cells is configured, the zero padding is per DCI performed (approach 1), no further changes are needed.
Proposal 10. For the case the scheduled cell combination is indicated by FDRA (i.e., when ScheduledCellCombo-ListDCI-0-3 or ScheduledCellCombo-ListDCI-1-3 is not configured), there is no need to consider zero padding. Adopt the following TP to the CR 38.212.
Proposal 11. Mc-DCI including SCell dormancy indication without any scheduled PDSCH/PUSCH is not supported.
Proposal 12. If a co-scheduled cell becomes inactive or dormant, the gNB is still allowed to indicate a cell combination including that cell in DCI format 0_3/1_3, while the UE simply ignores the scheduling information for the inactive/dormant cell. The following TP4 is adopted.
Proposal 13. If a co-scheduled cell becomes inactive, the active BWP is assumed to be the BWP with firstActiveDownlinkBWP-Id for that cell when determining the mc-DCI format size and field size.
Proposal 14. The inclusion of dynamic waveform indication in DCI format 0_3 is supported and can be configurable.
Proposal 15. For the type of dynamic waveform indication in DCI format 0_3, it can be Type-2 or configurable between {Type-2, Type-1A}, where Type-2 should be used at least when the co-scheduled cells are inter-band CA cells.
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