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Introduction
In this contribution, we discuss and provide our views on the remaining issues on Rel-18 multi-cell scheduling with single DCI.

Remaining issues on multi-cell scheduling

Clarification for the agreement on MIMO-related fields
Regarding MIMO-related fields (i.e., Antenna port(s), TPMI, SRI) configured as Type-1A field in DCI format 0_3/1_3, following agreement was made in RAN#115.

	Agreement
· When Antenna port(s) field in DCI format 1_3 is configured as type1a, UE expects to be configured with a common table from Tables 7.3.1.2.2-1/2/3/4 in TS38.212 is used for all cells in set of cells.
· The DMRS mapping type should be the same across the cells in set of cells
· When Antenna port(s) field in DCI format 0_3 is configured as type1a, UE expects to be configured with a common table from Tables 7.3.1.1.2-6, 7.3.1.1.2-6A, 7.3.1.1.2-7, 7.3.1.1.2-7A, 7.3.1.1.2-8, 7.3.1.1.2-9, 7.3.1.1.2-10, 7.3.1.1.2-11, 7.3.1.1.2-12, 7.3.1.1.2-13, 7.3.1.1.2-14, 7.3.1.1.2-15, 7.3.1.1.2-16, 7.3.1.1.2-17, 7.3.1.1.2-18, 7.3.1.1.2-19, 7.3.1.1.2-20, 7.3.1.1.2-21, 7.3.1.1.2-22, 7.3.1.1.2-23, 7.3.1.1.2-24, and 7.3.1.1.2-25 in TS38.212 is used for all cells in set of cells.
· The DMRS mapping type should be the same across the cells in set of cells
· When TPMI field in DCI format 0_3 is configured as type1a, UE expects to be configured with a common table from Tables 7.3.1.1.2-2, 7.3.1.1.2-2A, 7.3.1.1.2-B, 7.3.1.1.2-3, 7.3.1.1.2-3A, 7.3.1.1.2-4, 7.3.1.1.2-4A, 7.3.1.1.2-5, and 7.3.1.1.2-5A in TS38.212 is used for all cells in set of cells.
· When SRI field in DCI format 0_3 is configured as type1a, UE expects to be configured with a common table from Tables 7.3.1.1.2-28, 7.3.1.1.2-29, 7.3.1.1.2-30, 7.3.1.1.2-31, 7.3.1.1.2-32, 7.3.1.1.2-32A, and 7.3.1.1.2-32B in TS38.212 is used for all cells in set of cells. 



During the offline discussion, there was an argument on the intention of above agreement in terms of whether value of the parameter associated with the above common table should also be the same among all the cells. For example, in case of Table 7.3.1.1.2-28 below for the SRI field, whether the parameter NSRS should be configured as a same value among all the cells, may need to be clarified. If the parameter value (on top of common table number) should also be the same among all the cells, it seems too restrictive to configure Antenna port(s)/TPMI/SRI as Type-1A field in DCI format 0_3/1_3, then it would be hard to reduce payload size of the DCI. On the other hand, if the parameter value could be different among the cells, there could be more opportunities to configure Type-1A field (and reduce DCI payload size) while some handling may be required in case when an invalid state is indicated for certain cell.


Table 7.3.1.1.2-28: SRI indication, for non-codebook based PUSCH transmission, 
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Proposal 1: Clarify the intention of RAN#115 agreement on MIMO-related fields (i.e., Antenna port(s), TPMI, SRI) configured as Type-1A field in DCI format 0_3/1_3, in terms of whether value of the parameter associated with the common table (e.g. NSRS in case of Table 7.3.1.1.2-28) for should also be the same among all the cells.

DMRS sequence initialization field in DCI format 0_3
Currently for DCI format 0_3 in TS38.212, DMRS sequence initialization field is captured as the following, but the clarification is needed that the field is 1 bit only if at least one of co-scheduled cells is configured with CP-OFDM waveform (otherwise, it is 0 bit).

	-	DMRS sequence initialization – 1 bit. This field is applied to all the scheduled cells indicated by Scheduled cells indicator field or Frequency domain resource assignment field independently.   



Related to this issue, the following “Proposal 1-2” was provided in RAN1#114bis, and it is aligned with the above clarification on the DMRS sequence initialization field, except for the part related to Transform precoder indicator field which is to be removed.

Proposal 2: Adopt the “Proposal 1-2” provided in RAN1#114bis for DMRS sequence initialization field in DCI format 0_3, with following update (in red).
	Proposal 1-2:
· DMRS sequence initialization field in DCI format 0_3 is
· 1 bit if at least one of co-scheduled cells is configured with disabled transform precoder or Transform precoder indicator field is present;
· 0 bit otherwise.



Clarification for the agreement on Minimum K0/K2 offset indicator
Regarding the Minimum applicable scheduling offset indicator field in DCI format 0_3/1_3, the following agreement was made in RAN1#114bis.

	Agreement
· The Minimum applicable scheduling offset indicator, if configured to be present in DCI format 0_3/1_3, is of Type-1A field with 1 bit.
· Below TP on TS38.212-i00 is adopted.
· Reason for change: RAN1 has agreed that inclusion of minimum applicable scheduling offset indicator is supported in DCI format 0_3/1_3 and this field is already captured in 38.212-i00. However, the bit size is not defined. 
· Summary of change: Add the clarification to this field when the bit size is equal to 1.
· Consequence if not approved: Bit size of this field is not defined in TS38.212.
	7.3.1.1.4	Format 0_3
< Unchanged parts are omitted >
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-0-3 is not configured; 
-	1 bit 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, 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 for each scheduled cell shall be the same as the minimum applicable K0 value.
< Unchanged parts are omitted >
7.3.1.2.4	Format 1_3
< Unchanged parts are omitted >
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-1-3 is not configured;
-	1 bit 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, 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 for each scheduled cell shall be the same as the minimum applicable K0 value.
< Unchanged parts are omitted >






Related to the above agreement, since the sentence below was deleted from the original proposal initially provided by FL, it seems necessary to clarify the consequence of above agreement, specifically whether the minimum K0/K2 offset is configured for all the cells within the set of cells for multi-cell scheduling (and the K0/K2 offset value is the same for the cells).

	The field is only applicable to a scheduled cell configured with the minimumSchedulingOffsetK0/K2, and is applied to the applicable scheduled cells in the scheduled cell set independently.



Proposal 3: Clarify the consequence of RAN1#114bis agreement on Minimum K0/K2 offset indicator in DCI format 0_3/1_3, specifically whether the minimum K0/K2 offset is configured for all the cells within the set of cells for multi-cell scheduling (and the K0/K2 offset value is the same for the cells).

Update of TCI table based on TCI state update by MAC
Regarding Type 1B based TCI field, it is necessary to clarify how to update the reference TCI (code-point) table based on TCI state update by MAC CE. For this, according to the number of MAC-activated TCI states, following two cases need to be clarified.

· Case 1: When the number of TCI code-points configured in the reference table is smaller than those activated by MAC CE,
· In this case, for example, the activated TCI code-point not contained in the reference table is not indicated/supported by DCI format 1_3?
· Case 2: When the number of TCI code-points configured in the reference table is larger than those activated by MAC CE,
· In this case, for example, how to handle the table row containing a non-activated TCI code-point for a cell? (e.g. treat the row itself as invalid, or assume no scheduling for the cell, or apply a default TCI for the cell)

Proposal 4: Clarify the following cases to update the reference TCI (code-point) table for Type 1B based TCI field in DCI format 1_3 based on TCI state update by MAC CE.
· Case 1: When the number of TCI code-points configured in the reference table is smaller than those activated by MAC CE (e.g. the activated TCI code-point not contained in the reference table is not indicated/supported by DCI format 1_3?)
· Case 2: When the number of TCI code-points configured in the reference table is larger than those activated by MAC CE (e.g. how to handle the table row containing a non-activated TCI code-point for a cell? treat the row itself as invalid? or assume no scheduling for the cell? or apply a default TCI for the cell?)

Clarification for the agreement on Type-1B fields other than TDRA
Regarding the Type-1B fields (e.g. TDRA, PDSCH rate-matching, SRS request, etc.) in DCI format 0_3/1_3, the following agreement was made in RAN1#114bis.

	Agreement
· Single joint table is configured per set of cells for each of Type-1B fields other than TDRA (i.e., rateMatchListDCI-1-3, zp-CSI-RSListDCI-1-3, tci-ListDCI-1-3, srs-RequestListDCI-1-3, srs-OffsetListDCI-1-3, srs-RequestListDCI-0-3, srs-OffsetListDCI-0-3).
· Entries for each CC are interpreted based on the new/target BWPs per cell that is indicated by the BWP indicator field of DCI 0_3/1_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.
· 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.
· The maximum size of TDRA-FieldIndexListDCI-1-3 is 32.
· The maximum size of TDRA-FieldIndexListDCI-0-3 is 64.



In case of the joint table for Type-1B fields other than TDRA, it seems some details are needed in terms of configuring/interpreting the entries for each cell. First of all, the number of bits to configure each entry in the joint table for a cell may need to be determined, for example, as the maximum among the number of bits used for configuring each entry in each BWP’s (single-cell) table for the cell. After that, for the BWP with smaller number of bits (S) than the above maximum (M), LSB S-bit in the M-bit can be interpreted/applied as the value configured for the BWP’s (single-cell) table.

Proposal 5: Consider the details on single joint table for Type-1B fields other than TDRA in terms of configuring/interpreting the entries for each cell, for example:
· The number of bits to configure each entry in the joint table for a cell is determined as the maximum among the number of bits used for configuring each entry in each BWP’s (single-cell) table for the cell. 
· For the BWP with smaller number of bits (S) than the above maximum (M), LSB S-bit in the M-bit is interpreted/applied as the value configured for the BWP’s (single-cell) table.

MCS-C-RNTI scheduling with DCI format 0_3/1_3
Regarding Type 2 based MCS field in terms of the RNTI associated with MCS table, the following agreement was made in RAN1#112.

	Agreement
DCI format 0_X/1_X with CRC scrambled by C-RNTI and MCS-C-RNTI is supported. 



On the above agreement, it needs to be clarified how to handle different MCS-C-RNTI (associated MCS table) configuration (i.e., presence or absence) across co-scheduled cells. For this, following alternatives can be considered.

· Alt 1: Not allow MCS-C-RNTI based scheduling for the co-scheduled cell combination having at least one cell without MCS-C-RNTI configuration
· Alt 2: Apply MCS table associated with C-RNTI for the cell without MCS-C-RNTI configuration even if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI
· Alt 3: Assume no scheduling on the cell without MCS-C-RNTI configuration if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI

Proposal 6: Consider the following alternatives to handle different MCS-C-RNTI (associated MCS table) configuration (i.e., presence or absence) across co-scheduled cells.
· Alt 1: Not allow MCS-C-RNTI based scheduling for the co-scheduled cell combination having at least one cell without MCS-C-RNTI configuration
· Alt 2: Apply MCS table associated with C-RNTI for the cell without MCS-C-RNTI configuration even if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI
· Alt 3: Assume no scheduling on the cell without MCS-C-RNTI configuration if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI

Handling on the cell configured with two TCI states
Regarding TCI field in DCI format 1_3, it may need to clarify/decide how to handle (more specifically, how to determine a TCI state for) the cell configured with two TCI states for a single TCI code-point. As for the case configured with two SRS resource sets, similar handling can be applied that the first TCI state between the two TCI states (associated with a TCI code-point) is applied to the cell in case when it is scheduled by DCI format 1_3.

Proposal 7: Clarify how to handle (i.e., how to determine a TCI state for) the cell configured with two TCI states for a TCI code-point as the following.
· The first TCI state between the two TCI states (associated with a TCI code-point) is applied to the cell in case when it is scheduled by DCI format 1_3

Summary
In this contribution, we discussed on the remaining issues on Rel-18 multi-cell scheduling, and the followings are proposed.

Proposal 1: Clarify the intention of RAN#115 agreement on MIMO-related fields (i.e., Antenna port(s), TPMI, SRI) configured as Type-1A field in DCI format 0_3/1_3, in terms of whether value of the parameter associated with the common table (e.g. NSRS in case of Table 7.3.1.1.2-28) for should also be the same among all the cells.

Proposal 2: Adopt the “Proposal 1-2” provided in RAN1#114bis for DMRS sequence initialization field in DCI format 0_3, with following update (in red).
	Proposal 1-2:
· DMRS sequence initialization field in DCI format 0_3 is
· 1 bit if at least one of co-scheduled cells is configured with disabled transform precoder or Transform precoder indicator field is present;
· 0 bit otherwise.



Proposal 3: Clarify the consequence of RAN1#114bis agreement on Minimum K0/K2 offset indicator in DCI format 0_3/1_3, specifically whether the minimum K0/K2 offset is configured for all the cells within the set of cells for multi-cell scheduling (and the K0/K2 offset value is the same for the cells).

Proposal 4: Clarify the following cases to update the reference TCI (code-point) table for Type 1B based TCI field in DCI format 1_3 based on TCI state update by MAC CE.
· Case 1: When the number of TCI code-points configured in the reference table is smaller than those activated by MAC CE (e.g. the activated TCI code-point not contained in the reference table is not indicated/supported by DCI format 1_3?)
· Case 2: When the number of TCI code-points configured in the reference table is larger than those activated by MAC CE (e.g. how to handle the table row containing a non-activated TCI code-point for a cell? treat the row itself as invalid? or assume no scheduling for the cell? or apply a default TCI for the cell?)

Proposal 5: Consider the details on single joint table for Type-1B fields other than TDRA in terms of configuring/interpreting the entries for each cell, for example:
· The number of bits to configure each entry in the joint table for a cell is determined as the maximum among the number of bits used for configuring each entry in each BWP’s (single-cell) table for the cell. 
· For the BWP with smaller number of bits (S) than the above maximum (M), LSB S-bit in the M-bit is interpreted/applied as the value configured for the BWP’s (single-cell) table.

Proposal 6: Consider the following alternatives to handle different MCS-C-RNTI (associated MCS table) configuration (i.e., presence or absence) across co-scheduled cells.
· Alt 1: Not allow MCS-C-RNTI based scheduling for the co-scheduled cell combination having at least one cell without MCS-C-RNTI configuration
· Alt 2: Apply MCS table associated with C-RNTI for the cell without MCS-C-RNTI configuration even if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI
· Alt 3: Assume no scheduling on the cell without MCS-C-RNTI configuration if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI

Proposal 7: Clarify how to handle (i.e., how to determine a TCI state for) the cell configured with two TCI states for a TCI code-point as the following.
· The first TCI state between the two TCI states (associated with a TCI code-point) is applied to the cell in case when it is scheduled by DCI format 1_3

Reference
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[2] Chair’s note in RAN1#114bis
[3] Chair’s note in RAN1#115
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