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1. Introduction
This contribution discusses some remaining issues on DCI format 0_3/1_3 in case of Scell dormancy or deactivation.
2. Scell dormancy indication by DCI format 0_3/1_3
DCI format 0_3/1_3 can be configured with Scell dormancy indication field. In the last meeting, the following agreement was made about how to indicate Scell dormancy by DCI format 0_3/1_3. In addition, to support Case 1, it was agreed to generally reuse the design of SCell dormancy indication field for DCI format 0_1/1.
	Agreement
For MC-DCI, SCell dormancy indication Case 1 (for both DCI format 0-3 and 1-3) and Case 2 (only for DCI format 1-3) are supported.


There are still some issues to be further discussed for both Cases.
Issue 1: Restriction on scheduling for SCell dormancy indication Case 1 and Case 2
For DCI format 0_1/1_1, according to the part of TS38.213 as below, SCell dormancy indication Case 1 is valid only if the DCI does not schedule an Scell. 
	-	if the UE detects a DCI format 0_1 or a DCI format 1_1 that does not include a carrier indicator field, or detects a DCI format 0_1 or DCI format 1_1 that includes a carrier indicator field with value equal to 0, and if the DCI format 0_1 does not indicate UL grant Type 2 release nor deactivate semi-persistent CSI report(s) on PUSCH, or if the DCI format 1_1 does not indicate SPS PDSCH release
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormantBWP-Id, for the UE for each activated SCell in the corresponding group of configured SCells
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by firstWithinActiveTimeBWP-Id, for the UE for each activated SCell in the corresponding group of configured SCells, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP


However, as DCI format 0_3/1_3 is used for multi-cell scheduling, this may be too restrictive. On the other hand, if there is no restriction on scheduling at all, the UE behaviors would need to be further discussed in the case that the DCI simultaneously indicates Scell dormancy for an Scell and schedules PDSCH/PUSCH on the same Scell, which may be complicated. 
Therefore, as a tradeoff, a relaxed restriction could be introduced for SCell dormancy indication Case 1 for DCI format 0_3/1_3. For example, a DCI format 0_3/1_3 does not schedule PDSCH/PUSCH on an Scell that is indicated dormant by the DCI at the same time. In another word, if a DCI format 0_3/1_3 indicates an Scell dormant, the DCI shall not schedule PDSCH/PUSCH on the Scell, or vice versa. For the similar reasons, this restriction should be also applicable for SCell dormancy indication Case 2 for DCI format 1_3 .
Proposal 1: For SCell dormancy indication Case 1 and Case 2, a DCI format 0_3/1_3 does not schedule an Scell that is indicated dormant by the same DCI.

Issue 2: Repurposing of fields for SCell dormancy indication Case 2
For DCI format 1_1, to support SCell dormancy indication Case 2, the DCI provides a bitmap by the fields below, each bit corresponding to one configured Scell. Since those fields are re-purposed, the DCI cannot schedule PDSCH at the same time.
	the UE considers the DCI format 1_1 as indicating SCell dormancy, not scheduling a PDSCH reception, and for transport block 1 interprets the sequence of fields of
-	modulation and coding scheme
-	new data indicator
-	redundancy version
and of
-	HARQ process number
[bookmark: _Hlk146274933]-	antenna port(s)
-	DMRS sequence initialization


For DCI format 1_3, for more scheduling flexibility, it should be supported to schedule PDSCHs and provide the bitmap for SCell dormancy indication Case 2 at the same time. In this case, since there is only one 1-bit to DMRS sequence initialization field, this field cannot be used for SCell dormancy indication Case 2.
In the last meeting, the proposal below was provided in the FL summary.
	· If one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, SCell dormancy indication can be provided by a DCI format 1_3 on PCell by repurposing below fields corresponding to a cell with smallest cell index with invalid FDRA values;
· Modulation and coding scheme of transport block 1 
· New data indicator of transport block 1 
· Redundancy version of transport block 1 
· HARQ process number 
· Antenna port(s) if configured as Type-2
· Note: Cells with valid FDRA fields are scheduled.


In general, the proposal is following the spirit mentioned above. However, it is still not completed since the relation with SCell dormancy indication field in the DCI is not clear. Same as the legacy, SCell dormancy indication field should be present and reserved in Scell dormancy indication Case 2. Therefore, the following proposal with updates is provided.
Proposal 2: For SCell dormancy indication Case 2:
· In a DCI format 1_3 including SCell dormancy indication field, if one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, the SCell dormancy indication field is reserved, and SCell dormancy indication is provided by the DCI format 1_3 by repurposing below fields corresponding to a cell with smallest cell index with invalid FDRA values.
· Modulation and coding scheme of transport block 1 
· New data indicator of transport block 1 
· Redundancy version of transport block 1 
· HARQ process number 
· Antenna port(s) if configured as Type-2
· Note: Cells with valid FDRA values are scheduled.
3. DCI sizes in case of Scell dormancy or deactivation
In TS 38.212 V18.0.0, the following is captured. In general, The sizes of DCI format 0_3 and 1_3 are determined by the corresponding active BWPs of the potential scheduled cells.
	For a cell set configured by higher layer parameter MC-DCI-SetofCellsToAddModList, the size of DCI format 0_3/1_3 is determined as follows and shall be adjusted as described in Clause 7.3.1.0 if necessary:
[bookmark: OLE_LINK37]-	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 for the cell set.
-	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 for the cell set.


One remaining issue is, for an Scell that is dormant or deactivated, which BWP of the Scell should be referred to for determining the sizes of the DCI formats.  
If an Scell is dormant, its active DL BWP is the dormant BWP. Since the configurations for this dormant BWP may be not as complete as a normal BWP, it should not be used for determining the size of DCI format 1_3. Instead, the DL BWP provided by firstWithinActiveTimeBWP-Id or firstOutsideActiveTimeBWP-Id can be used.
If an Scell is deactivated, there would be no active BWP for the cell, it would be straight forward to use the DL BWP provided by firstActiveDownlinkBWP-Id and the UL BWP provided by firstActiveUplinkBWP-Id for DCI format 1_3 and 0_3, respectively. Note that the DL BWP provided by firstActiveDownlinkBWP-Id may be the dormant BWP for the Scell, In this case, like the dormant Scell, the DL BWP provided by firstWithinActiveTimeBWP-Id or firstOutsideActiveTimeBWP-Id can be used.
Proposal 3: For DCI format 1_3:
· If an Scell in the scheduled cell set is deactivated and its firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the size of DCI format 1_3 according to the DL BWP provided by firstActiveDownlinkBWP-Id.
· If an Scell in the scheduled cell set is deactivated and its firstActiveDownlinkBWP-Id is set to dormant BWP, or an Scell in the scheduled cell set is dormant, the UE determines the size of DCI format 1_3 according to the DL BWP provided by firstWithinActiveTimeBWP-Id for the SCell if provided; otherwise (i.e. if firstWithinActiveTimeBWP-Id for the SCell is not provided), according to the DL BWP provided by firstOutsideActiveTimeBWP-Id for the SCell.
Proposal 4: For DCI format 0_3:
· If an Scell in the scheduled cell set is deactivated, the UE determines the size of DCI format 0_3 according to the UL BWP provided by firstActiveUplinkBWP-Id. 
4. Conclusion
According to the discussions above, we have the following proposals.
Proposal 1: For SCell dormancy indication Case 1 and Case 2, a DCI format 0_3/1_3 does not schedule an Scell that is indicated dormant by the same DCI.
Proposal 2: For SCell dormancy indication Case 2:
· In a DCI format 1_3 including SCell dormancy indication field, if one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, the SCell dormancy indication field is reserved, and SCell dormancy indication is provided by the DCI format 1_3 by repurposing below fields corresponding to a cell with smallest cell index with invalid FDRA values.
· Modulation and coding scheme of transport block 1 
· New data indicator of transport block 1 
· Redundancy version of transport block 1 
· HARQ process number 
· Antenna port(s) if configured as Type-2
· Note: Cells with valid FDRA values are scheduled.
Proposal 3: For DCI format 1_3:
· If an Scell in the scheduled cell set is deactivated and its firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the size of DCI format 1_3 according to the DL BWP provided by firstActiveDownlinkBWP-Id.
· If an Scell in the scheduled cell set is deactivated and its firstActiveDownlinkBWP-Id is set to dormant BWP, or an Scell in the scheduled cell set is dormant, the UE determines the size of DCI format 1_3 according to the DL BWP provided by firstWithinActiveTimeBWP-Id for the SCell if provided; otherwise (i.e. if firstWithinActiveTimeBWP-Id for the SCell is not provided), according to the DL BWP provided by firstOutsideActiveTimeBWP-Id for the SCell.
Proposal 4: For DCI format 0_3:
· If an Scell in the scheduled cell set is deactivated, the UE determines the size of DCI format 0_3 according to the UL BWP provided by firstActiveUplinkBWP-Id. 
