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1 Introduction
This contribution discusses remaining issues for joint scheduling of PDSCHs/PUSCHs on multiple serving cells using a single DCI format 0_3/1_3.
2 Remaining HARQ-ACK issues
The following issues related to HARQ-ACK codebooks and UCI multiplexing are discussed for MC-DCI format 0_3/1_3:
· HARQ-ACK skipping in case of BWP switching
· Clarification on set indexes in the pseudo-code for Type-2 CB 
· PUCCH power control
· Threshold for UCI multiplexing on PUSCHs scheduled by MC-DCI 
· UCI multiplexing on PUSCHs scheduled by SC-DCI or MC-DCI
· Applicability of UCI multiplexing on co-scheduled PUSCHs in absence of PUCCH
In legacy single-cell operation, when an active BWP of a serving cell is switched after being scheduled by a DL DCI format (and the DL DCI format does not trigger the BWP switching), the UE does not include HARQ-ACK information bits associated with the DL DCI format in the Type-2 CB. Similar behavior can be considered for a DCI format 1_3 scheduling on cells from a set of serving cells. RAN1 needs to clarify the corresponding UE behavior, e.g., whether HARQ-ACK information bits are skipped only for the cell with BWP change or for the entire MC-DCI. Similar should be decided when the active UL BWP of the PCell / PUCCH-SCell / PUCCH-sSCell is switched. 
[bookmark: _Hlk146878559]Proposal 1: For Type-2 HARQ-ACK codebook, when a PDCCH MO for a PDCCH reception that provides a DCI format 1_3 is before an active DL BWP change on a serving cell from a set of cells, and the DCI format 1_3 does not trigger the DL BWP change for the serving cell, down-select from the following options:
· Option 1: HARQ-ACK information bits corresponding to the serving cell is skipped;
· Option 2: HARQ-ACK information bits corresponding to the entire DCI format 1_3 is skipped.
Also, conclude on similar issue for the case of UL BWP switching for the cell with PUCCH transmission.
The counter DAI and the HARQ-ACK bits corresponding to MC-DCIs received in a same PDCCH MO are agreed to be ordered in ascending order of the smallest cell index among respective co-scheduled cells. On the other hand, the pseudo-code for Type-2 HARQ-ACK CB appends the corresponding HARQ-ACK bits in ascending order of the set index s. To align the pseudo-code with the RAN1 agreement, it needs to be clarified that indexes s for sets of cells are assigned such that the ordering of HARQ-ACK bits based on smallest cell index is preserved. Accordingly, the UE expects that serving cells in a first set of cells have smaller cell indexes than serving cells in a second set of cells, when the first set has a smaller set index than the second set. 
[bookmark: _Hlk146878578]Proposal 2: For the Type-2 HARQ-ACK codebook, the set index parameter s is assigned such that agreed ordering of HARQ-ACK bits based on smallest cell index is preserved. Clarify in TS 38.213 v18.0.0 or in 38.331 that:
· The UE expects that serving cells in a first set of cells have smaller cell indexes than serving cells in a second set of cells, when the first set has a smaller set index than the second set. 
For a PUCCH with UCI payload size not exceeding 11 bits, RM coding is applicable, and UCI payload size is determined based on the number of HARQ-ACK information bits that are unknown from gNB’s perspective – The NACKs known to the gNB, such as for a PDSCH overlapping with semi-static UL symbols, need not be counted. The UCI payload size is then used to determine the transmit power for the corresponding PUCCH. With the two sub-codebooks for the Type-2 HARQ-ACK CB in case of MC-DCI format 1_3 configuration, the number of actual HARQ-ACK bits can be expressed in terms of the summation of corresponding numbers for DCI formats scheduling on no/one cell and for MC-DCI formats 1_3 scheduling on more than one cells. 
Proposal 3: For a UE configured with DCI format 1_3, a transmit power of a PUCCH with UCI payload size  is determined based on , with details as described in the TP #1 in Section 8.
In Rel-17, if a UE multiplexes HARQ-ACK bits in a PUSCH, the UE determines the number of coded modulation symbols per layer and maps the HARQ-ACK symbols to the PUSCH REs either via puncturing or rate matching. In particular, if the number of HARQ-ACK bits to multiplex does not exceed 2 bits (0, 1 or 2 bits), the number of coded modulation symbols are reserved assuming 2 HARQ-ACK bits, and PUSCH REs are punctured. If the number of HARQ-ACK bits to multiplex is greater than 2, a number of PUSCH REs is determined and allocated for HARQ-ACK multiplexing based on the HARQ-ACK payload and data is then rate matched around the number of REs for HARQ-ACK. 
The threshold value of 2 bits was introduced to avoid PUSCH decoding error due to an incorrect HARQ-ACK payload size caused by missing one or two PDCCHs. In Rel-18, missing a single MC-DCI 1_3 may result in more than 2 HARQ-ACK bits depending on the size of the set of cells and the number of TBs per PDSCH (if no spatial bundling). To avoid PUSCH buffer corruption due to one missed DCI format 1_3, the Rel-15 threshold of 2 bits should increase to N bits where N is the maximum number of HARQ-ACK bits associated with a DCI format 1_3 (e.g. up to 8 bits).
Observation 1: In order to avoid HARQ buffer corruption for a PUSCH due to missed detection of a DCI format 1_3 as in Rel-15, the number of HARQ-ACK bits to switch between puncturing and rate matching should be the maximum number of bits associated with a DCI format 1_3.
Proposal 4: For HARQ-ACK multiplexing on a PUSCH scheduled by a DCI format 1_3, the threshold for switching between puncturing and rate matching is the maximum number of HARQ-ACK bits associated with a DCI format 1_3.
DAI is agreed as a Type-1A (cell-common) field for DCI format 0_3/1_3. For Type-2 HARQ-ACK CB, when multiple HARQ-ACK CBs are multiplexed in different co-scheduled PUSCHs, a same UL DAI value will be indicated. If the DL DAI values are different for HARQ-ACK in different PUCCH slots, additional padding bits will be introduced when multiplexing in PUSCHs.
For example, in Figure 1, DL DAI for the HARQ-ACK CB in PUCCH#1 is 1 and DL DAI for the HARQ-ACK codebook in PUCCH#2 is 2, when the two HARQ-ACK CBs are multiplexed in co-scheduled PUSCH#1 and PUSCH#2, UL DAI value 2 applies to both HARQ-ACK CBs. As a result, there will be one padding bit for the HARQ-ACK CB multiplexed in PUSCH#1.
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Figure 1
In addition, the UL DAI protection performance can degrade. For example, if UL DAI indicates 1 and UE misses the last DCI for PUCCH#2, the UE will generate 1 HARQ-ACK bit but the gNB would expect 5 bits. That issue does not exist for single cell PUSCH scheduling. If a PUCCH overlaps with a PUSCH scheduled by a Rel-17/single cell DCI format and a PUSCH scheduled by DCI format 0_3, the UE can multiplex the UCI in the PUSCH scheduled by the Rel-17/single cell DCI format to avoid the above problem.
Proposal 5: If a PUCCH overlaps with PUSCHs scheduled by SC-DCI formats and PUSCHs scheduled by an DCI format 0_3, the UE multiplexes the UCI in a PUSCH scheduled by an SC-DCI format as in Rel-17.
The following agreement was made in RAN1#110bis-e for multi-PUSCHs scheduled by a DCI format 0_1 on a serving cell. The same rule can apply to multi-PUSCHs scheduled by a DCI format 0_3 on multiple serving cells.
	Agreement (RAN1#110bis-e)
For multi-PUSCHs scheduled by DCI format 0_1 in Rel-16, when the corresponding UL grant indicates UL-TDAI but a PUCCH with HARQ-ACK is absent throughout the multi-PUSCHs, the UE does not multiplex on any of the PUSCHs.


Proposal 6: For multi-PUSCHs scheduled by DCI format 0_3, when the corresponding UL grant indicates UL DAI but a PUCCH with HARQ-ACK is absent throughout the multi-PUSCHs, the UE does not multiplex HARQ-ACK on any of the PUSCHs.
3 Remaining PDCCH monitoring issues
The following issues related to PDCCH monitoring are discussed for MC-DCI format 0_3/1_3:
· Deactivation / Dormancy of the “reference” cell of a set of cells 
· support of Rel-17 search space sharing
[bookmark: _Hlk118327580]When a search space set for DCI format 0_3/1_3 is not on an active DL BWP of the “reference” cell, including when the active DL BWP of the “reference” cell is a dormant DL BWP for the UE or when the “reference” cell is deactivated, the UE does not monitor PDCCH for DCI format 0_3/1_3 for the corresponding set of cells configured for multi-cell scheduling. That is effectively a deactivation of multi-cell scheduling for the corresponding set of cells, the Rel-17 procedures can apply, and there is no need for further optimizations for such events.
[bookmark: _Hlk118328000][bookmark: _Hlk118330759]Proposal 7: When a search space set for DCI format 0_3/1_3 is not on an active DL BWP of the “reference” cell or when the “reference” cell is deactivated or has a dormant active DL BWP:
· The UE does not monitor PDCCH for DCI format 0_3/1_3 for the corresponding set of cells configured for multi-cell scheduling and calculation of PDCCH monitoring limits is as in Rel-17.
In Rel-17, the search space sharing feature is defined as follows.
	Excerpt from [TS 38.213, v17.6.0]
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level  in CORESET  associated with search space set  of a scheduling cell for detection of a first DCI format, other than DCI format 0_0 or DCI format 1_0, having a first size and scheduling 
-	PUSCH transmission or configured grant Type 2 PUSCH release on serving cell , or 
-	PDSCH reception or having associated HARQ-ACK information without scheduling PDSCH reception on serving cell 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level  in CORESET  associated with search space set  of the scheduling cell for detection of a second DCI format having a second size and associated with scheduling on serving cell  if the first size and the second size are same and if neither of search space sets  and  includes searchSpaceLinkingId.


[bookmark: _Hlk127406380]According to the description above, upon declaration of the search space sharing capability by the UE, the gNB can use the PDCCH candidate associated with serving cell  to transmit a PDCCH that schedules a PDSCH or PUSCH on serving cell . This feature provides gNB with increased scheduling flexibility and reduced PDCCH blocking. With multi-cell scheduling, “serving cell ” in the above excerpt can be extended to also include a set of cells configured for multi-cell scheduling along with the corresponding configured  value (nCI-Value).
Proposal 8: For a UE with search space sharing capability, clarify that “serving cell ” can include “set of cells MC-DCI-SetofCells associated with nCI-Value having value ” (TP #2 in Section 8).
4 Remaining MIMO issues
The following MIMO-related issues are discussed for MC-DCI format 0_3/1_3:
· MAC-CE based table for sub-selection of TCI state combinations (RRC/MAC-CE impact)
· TCI state for non-scheduled cells
· List of cells for simultaneous TCI update
· Two SRS resource sets for MC-DCI

Per RAN1#112 agreement, the joint multi-cell table for configuration of TCI state combinations for DCI format 1_3 is provided by RRC signaling. However, unlike other Type-1B fields, entries of the joint multi-cell TCI table are not configured by RRC, rather indexes of TCI states are activated by MAC-CE commands for each cell from the set of cells. While RRC has undefined timeline in PHY specs, MAC-CE timeline is specified in TS 38.213 and TS 38.214. Therefore, per-cell MAC-CE commands that activate the TCI states for individual cells can update the activated TCI states for the same RRC configuration for the joint multi-cell TCI table. That would lead to unintended or even invalid TCI state indication by the joint multi-cell TCI table. Two examples for further clarification are as follows:
· Example 1: At time T0, a first set of MAC-CEs activate a set of 8 TCI states, with codepoints 0-7, for each cell from a set of cells {1, 2, 3, 4}. Accordingly, RRC configures a joint multi-cell TCI table with up to 16 rows, with a certain row, say row #4, as follows: (7, 1, 2, 5). At a later time T1, a second MAC-CE updates the activated TCI states for cell #1 to include only 4 TCI states with codepoints 0-3. As shown in Figure 2, any row of the joint multi-cell TCI table that includes a TCI state index >3 for cell #1, including row #4, is no longer valid.Joint multi-cell TCI table provided by RRC


	Row index
	Cell #1
	Cell #2
	Cell #3
	Cell #4

	0
	2
	1
	3
	0

	1
	0
	3
	1
	2

	2
	3
	6
	5
	2

	3
	4
	2
	7
	4

	4
	7
	1
	2
	5

	…
	…
	…
	…
	…

	15
	6
	4
	1
	3







	TCI state index
	MAC-CE codepoint

	12
	0

	47
	1

	3
	2

	25
	3

	36
	4

	15
	5

	44
	6

	9
	7




MAC-CE for Cell #1 
@ Time T1

MAC-CE for Cell #1 
@ Time T0
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Figure 2: invalid TCI state due to update of the activated TCI states
· Example 2: At time T0, a first set of MAC-CEs activate a respective set of 8 TCI states, with codepoints 0-7, for each cell from a set of cells {1, 2, 3, 4}. Accordingly, RRC configures a joint multi-cell TCI table that essentially defines a ‘linkage’, in terms of beam generation and beamforming, among the TCI states of the set of cells. In the example shown in Figure 3, row #4: (7, 1, 2, 5) defines a ‘linkage’ among the TCI state index 9 of cell #1 with TCI state index 8 of cell #2. 
Then, at time T1, a second (legacy, per-cell) MAC-CE for cell #1 activates a different set of 8 TCI state indexes and associates them with TCI codepoints {0, 1, 2, …, 7} for cell #1, as shown in Figure 3. If the joint multi-cell TCI table as configured by RRC is maintained, then row #4 of the TCI table would imply a ‘linkage’ between TCI state index 25 of cell #1 with TCI state index 8 of cell #2, which may not be meaningful or applicable from physical layer / beam generation perspective.  
Joint multi-cell TCI table provided by RRC

	Row index
	Cell #1
	Cell #2
	Cell #3
	Cell #4

	0
	2
	1
	3
	0

	1
	0
	3
	1
	2

	2
	3
	6
	5
	2

	3
	4
	2
	7
	4

	4
	7
	1
	2
	5

	…
	…
	…
	…
	…

	15
	6
	4
	1
	3










MAC-CE for Cell #1 
@ Time T1
MAC-CEs for Cell #2
@ Time T0
MAC-CEs for Cell #1
@ Time T0


	TCI state index
	MAC-CE codepoint

	12
	0

	47
	1

	3
	2

	25
	3

	36
	4

	15
	5

	44
	6

	9
	7


	[bookmark: _Hlk142156999]TCI state index
	MAC-CE codepoint

	44
	0

	8
	1

	5
	2

	27
	3

	39
	4

	12
	5

	47
	6

	11
	7


	TCI state index
	MAC-CE codepoint

	6
	0

	35
	1

	17
	2

	25
	3

	36
	4

	15
	5

	44
	6

	25
	7
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Figure 3: invalid TCI ‘linkage’ due to update of the activated TCI states
[bookmark: _Hlk142647162]
Observation 2: When the joint multi-cell TCI table for a set of cells is provided by RRC and MAC-CE updates activated TCI states for individual cells, the joint TCI table may point to undefined/invalid TCI states for a cell or to inapplicable ‘linkages’ among TCI states of different cells.
To avoid such inconsistency issues, MAC-CE should be adopted as the signaling method for the joint multi-cell TCI table, e.g., MAC-CE based TCI table can be used. 
[bookmark: _Hlk142646935]Proposal 9 (RRC / MAC-CE impact): Support a new MAC-CE (instead of RRC parameter tci-ListDCI-1-3) to indicate the joint multi-cell TCI table for DCI format 1_3.

The Rel-17 unified TCI framework supports indication of TCI state for a non-scheduled cell using a DCI format 1_1 or 1_2 with repurposed fields and without DL assignment. Such TCI indication for non-scheduled cells can come “for free” for DCI format 1_3, as a DCI format 1_3 indicates a row of the joint multi-cell TCI table that includes values for both co-scheduled cells and non-scheduled cells, when any. It needs to be clarified that TCI states included for non-scheduled cells also provide indicated TCI states for the corresponding cells.
Proposal 10: Clarify the following in TS 38.214 v18.0.0 in case of Rel-17 unified framework:
· When a DCI format 1_3 indicates a row of the joint multi-cell TCI table, the row entries corresponding to non-scheduled cells provide indicated TCI states for the corresponding cells.

[bookmark: _Hlk115441477]To accommodate fast and low-overhead beam indication, a notion of lists of cells for TCI state indication/update is supported in the Rel-17 unified TCI framework, so that the MAC-CE for activation/deactivation of unified TCI states applies simultaneously to all cells in a list simultaneousU-TCI-UpdateList1/2/3/4. Accordingly, the TCI state field in a DCI format 1_3 can provide new indicated DL/UL/joint TCI states for the co-scheduled cells (and non-scheduled cells per Proposal 10), and when the UE is also configured simultaneousU-TCI-UpdateList1/2/3/4, the indicated TCI states also apply to other cells in a same list of cells for TCI state update as the co-scheduled (and non-scheduled) cells. 
Proposal 11: For TCI state field in DCI format 1_3, clarify that following in TS 38.214 v18.0.0:
· A value of the TCI state field in DCI format 1_3 provides new indicated DL/UL/joint TCI states for the co-scheduled cells and for cells in corresponding lists of cells indicated by simultaneousU-TCI-UpdateList.
· Same holds for non-scheduled cells if Proposal 10 is agreed.

Per Conclusion in RAN#97, multi-TRP operation was excluded for multi-cell scheduling. Accordingly, the fields corresponding to second TRP such as 2nd SRI, 2nd TPMI, and so on, were excluded from DCI 0_3/1_3. However, RAN1#112 inadvertently agreed to configuration of two SRS resource sets for DCI 0_3 and defined a certain default behavior. The latter RAN1 agreement is against the RAN Plenary guidance and should be reverted.
Proposal 12: Revert the RAN1#112 agreement on configuration of two SRS resource sets for DCI 0_3 (it is against the RAN#97 Conclusion) and adopt the following in TS 38.214 v18.0.0: A UE does not expect to be configured more than one SRS resource set with ‘codebook’ or ‘non-codebook’ for DCI format 0_3.

Conclusion (RAN#97):
· Followings 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

Agreement (RAN1#110bis)
At least the following fields are excluded from DCI format 1_X/0_X:
· …
· Second TPC command for scheduled PUSCH 
· Second SRS resource indicator 
· Second Precoding information 
· Second PTRS-DMRS association 
· Second TPC command for scheduled PUCCH 

Agreement (RAN1#112)
If the UE is configured with two SRS resource sets with ‘codebook’ or ‘non-codebook’, a PUSCH scheduled by DCI format 0_X is always associated with the first SRS resource set with ‘codebook’ or ‘non-codebook’. 

5 Remaining SCell dormancy issues 
The following issues related to SCell dormancy indication are discussed for the MC-DCI format 0_3/1_3:
· Explicit indication of SCell dormancy via dedicated field 
· Implicit indication of SCell dormancy by repurposing other fields 

In legacy operation, SCell dormancy indication is provided via three methods: DCI format 2_6, or DCI format 0_1/1_1 with scheduling grant/assignment and with explicit field for SCell dormancy indication, or DCI format 0_1/1_1 without scheduling grant/assignment and with certain fields repurposed to indicate SCell dormancy after validation based on some other fields. 
[bookmark: _Hlk146801996]Explicit dormancy indication: The presence of an explicit SCell dormancy indication field in MC-DCI format 0_3/1_3 was agreed while details are pending. The field size and application for DCI format 0_3/1_3 can be same as those for DCI format 0_1/1_1, i.e., 0 bits if any of higher layer parameters dormancyDCI-0-3/dormancyDCI-1-3 or dormancyGroupWithinActiveTime are not provided; otherwise, it can be 1, 2, 3, 4, or 5 bits bitmap based on the number of configured dormancy cell groups and in ascending order of indexes of the dormancy cell groups. The bitmap is interpreted same as that in DCI format 0_1/1_1.
As baseline, an explicit SCell dormancy indication field is present in an MC-DCI format 0_3/1_3 at least when (i) the MC-DCI format is provided by a PDCCH on the PCell, i.e., when the PCell is the scheduling cell for a set of cells MC-DCI-SetofCells, and (ii) the set of cells MC-DCI-SetofCells includes the PCell, and (iii) the MC-DCI format schedules only the PCell. 
However, since satisfying all of these restrictions is too restrictive for MC scheduling, at least conditions (ii) and (iii) should be relaxed and the explicit SCell dormancy indication field can be present in an MC-DCI format 0_3/1_3 provided by a PDCCH reception on the PCell regardless of whether or not the PCell is included in the indicated set of cells, or whether or not the scheduled cell combination includes the PCell. In particular, a DCI format 0_3/1_3 with explicit SCell dormancy indication can co-schedule cells other than PCell. To simplify the operation, the UE does not expect to receive an explicit dormancy indication for dormancy cell groups that include the co-scheduled cells indicated by the MC-DCI format 0_3/1_3.
Proposal 13: The explicit SCell dormancy field in DCI format 0_3/1_3:
· is present when both dormancyDCI-0-3/dormancyDCI-1-3 and dormancyGroupWithinActiveTime are configured;
· includes a bitmap of size 1, 2, 3, 4, or 5 bits according to the number of configured dormancy cell groups;
· The bitmap is interpreted same as that in DCI format 0_1/1_1;
· is provided by a PDCCH on the PCell;
· The PCell may or may not be co-scheduled by the DCI format 0_3/1_3;
· The DCI format 0_3/1_3 can co-schedule cells other than PCell;
· does not indicate a dormancy cell group to switch to dormant BWP when the dormancy cell group includes cell(s) that are co-scheduled by DCI format 0_3/1_3;
Implicit dormancy indication: The explicit SCell dormancy indication requires a dedicated field of up to 5 bits in the MC-DCI format 0_3/1_3 while the field is mostly wasteful as switching to/from dormancy for an SCell is typically infrequent and the MC-DCI may already have a large size for achieving a low/medium code rate. Since DCI fields for non-scheduled cells are unused, they can be repurposed for SCell dormancy indication. Therefore, implicit SCell dormancy indication similar to DCI format 0_1/1_1 can also be supported by DCI format 0_3/1_3 without having to always rely on configuration/presence of DCI format 0_1/1_1. 
Observation 3: Implicit dormancy indication via DCI format 0_3/1_3 avoids the need for a dedicated field (with up to 5 bits) in the MC-DCI format, and can also avoid having to rely on DCI format 0_1/1_1 for SCell dormancy indication.
To support implicit dormancy indication, the simplest option is that the MC-DCI format is not used for scheduling on any cells from the set of cells (for example, FDRA field for all cells is set to all 0s). However, since MC-DCI format 0_3/1_3 includes cell-specific fields and is costly to be reliably transmitted due to its size, it is not efficient that the MC-DCI format is used only for SCell dormancy indication – the MC-DCI format 0_3/1_3 can schedule some cells from the set of cells while repurposing fields corresponding to non-scheduled cells for SCell dormancy indication. 
Observation 4: It is not efficient to use MC-DCI 0_3/1_3 format only for SCell dormancy indication – the MC-DCI format 0_3/1_3 can schedule some cells from the set of cells while repurposing fields corresponding to non-scheduled cells for SCell dormancy indication.
[bookmark: _Hlk146838024]For implicit dormancy indication via DCI format 0_3/1_3, validation/re-purposing/interpretation can be similar to those for DCI format 0_1/1_1. Validation of implicit SCell dormancy indication can be based on reserved values for {One-shot HARQ ACK request, FDRA} fields. For the case of FDRA-based method indication of co-scheduled cells (i.e., no configuration of ScheduledCellCombo-ListDCI-0-3/1-3), a reserved value of FDRA (such as all 0s) is already used for indication of non-scheduled cells. In this case, a different reserved value of FDRA (such as all 1s) can be used to validate SCell dormancy validation (and also indicate no scheduling). In addition, {MCS, NDI, RV, HPN} fields are repurposed as the bitmap for SCell dormancy indication. The antenna port (AP) field can also be used as part of the bitmap if the AP field is configured as cell-specific (Type-2). The DMRS sequence initialization field cannot be used as part of the SCell dormancy indication bitmap, as this field is cell-common (Type-1A) and cannot be repurposed (unless none of the cells in the set are scheduled). 
A last issue for implicit SCell dormancy indication is the choice of the cell whose fields can be repurposed for the indication. The baseline can be that the fields corresponding to the PCell are repurposed for SCell dormancy indication, at least when the PCell is included in the set of cells indicated by the DCI format 0_3/1_3. However, for increased flexibility, it is preferred to also support a DCI format 0_3/1_3 to schedule on the PCell and use fields corresponding to another cell, such as a non-scheduled cell with smallest cell index, for SCell dormancy indication. 
Proposal 14: Implicit SCell dormancy indication via DCI format 0_3/1_3:
· is applicable when dormancyDCI-0-3/dormancyDCI-1-3 is not configured;
· is provided by a PDCCH on the PCell;
· The DCI format 0_3/1_3 can co-schedule PCell and/or other cells from the set of cells;
· is provided by repurposing fields corresponding to a non-scheduled cell with smallest cell index;
· {One-shot HARQ ACK request, FDRA} fields are used for validation;
· When ScheduledCellCombo-ListDCI-0-3/1-3 is not provided, a different reserved value (e.g., all 1s) is used for SCell dormancy indication to distinguish from other non-scheduled cells;
· {MCS, NDI, RV, HPN} fields, as well as AP when configured as Type-2 field, are repurposed as the bitmap for SCell dormancy indication
· does not indicate a dormancy cell group to switch to dormant BWP when the dormancy cell group includes cells that are co-scheduled by DCI format 0_3/1_3.
6 Remaining DCI field issues
The following issues related to DCI field/size are discussed for the MC-DCI format 0_3/1_3:
· Applicability of BWP switching to non-scheduled cells
· Applicability of dynamic waveform switching (DWS)
· Support for FDRA Type-2
· Field Type for minimum applicable scheduling offset indicator field
· PDSCH/PUSCH repetition
· DCI field size alignment for cell-specific / Type-2 fields
· DCI field size determination and value parsing for Type-1A and Type-2 fields
· DCI field size determination in presence of deactivated / dormant cells

The BWP indicator field in the MC-DCI format 0_3/1_3 was agreed to be a Type-1A (cell-common) field. So, for UEs supporting DCI-based BWP switching, an active UL/DL BWP of co-scheduled cells is switched to the UL/DL BWP that is indicated by the MC-DCI format 0_3/1_3. In legacy operation, DCI-based BWP switching is always linked with UL/DL transmission – there is no precedence to allow for a DCI format to switch the BWP of a cell different than the scheduled cell, or to allow a DCI format without scheduling grant/assignment to switch the BWP of a cell. Accordingly, it is not reasonable to mandate BWP switching for cells, from a set of cells, that are not scheduled by the MC-DCI format.
Proposal 15: The BWP indicator field of a DCI format 0_3/1_3 applies only to co-scheduled cells from a set of cells indicated by the DCI format 0_3/1_3 – The indicated BWP switching does not apply to non-scheduled cells from the set of cells.

Rel-18 WI on Coverage Enhancement (CovEnh) has specified the support for dynamic waveform switching (DWS) between DFT-s-OFDM and CP-OFDM for UL DCI formats 0_1/0_2. It is an open issue whether DWS should also be supported for UL MC-DCI format 0_3. Although the specification impact for supporting DWS for DCI format 0_3 is not significant, more discussion is needed in terms of use-case and applicability of DWS to multi-cell scheduling.
Proposal 16: Conclude on the applicability of dynamic waveform switching (DWS) to MC-DCI format 0_3.
[bookmark: _Hlk146837939][bookmark: _Hlk146838094]Rel-18 multi-cell scheduling supports operation on unlicensed bands, and FDRA Type-2 is specified in TS 38.212, v18.0.0 for the UL DCI format 0_3. However, FDRA Type-2 is not considered in the FDRA-based method of indicating the co-scheduled cells (when ScheduledCellCombo-ListDCI-0-3 is not configured). A possible solution is to use the same codepoints as used for validation of SPS/CG release per Table 10.2-2 of TS 38.213 v18.0.0 (copied below), i.e., all 0s for FDRA Type-2 with 30 kHz SCS and all 1s for FDRA Type-2 with 15 kHz SCS. 
Proposal 17: For the UL MC-DCI format 0_3, when ScheduledCellCombo-ListDCI-0-3 is not configured, the following special values indicate that a cell is not scheduled:
· all 0s for FDRA Type-2 with 30 kHz SCS, and all 1s for FDRA Type-2 with 15 kHz SCS.

Table 10.2-2 of [TS 38.213] for validation of SPS/CG release
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2/4_1/4_2

	HARQ process number
(if present)
	set to all '0's
	set to all '0's

	Redundancy version
(if present)
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '0's for FDRA Type 2 with 

set to all '1's, otherwise
	set to all '0's for FDRA Type 0 or for dynamicSwitch
set to all '1's for FDRA Type 1


[bookmark: _Hlk146841352]The presence of the minimum applicable scheduling offset indicator field in DCI format 0_3/1_3 is already agreed to be configurable, but a corresponding field type/size is pending. One option is to adopt this field as Type-1A (cell-common) with 1 bit same as DCI format 0_1/1_1. For more flexibility, this field can be Type-1B (cell-specific using joint encoding) with up to 2 bits, similar to the SRS offset indicator field in DCI format.
Proposal 18: Adopt the minimum applicable scheduling offset indicator field in DCI format 0_3/1_3 as a Type-1A field with 1 bit or a Type-1B field with up to 2 bits.

To support PDSCH/PUSCH repetitions on co-scheduled cells, two options can be considered: one option is to configure the number of repetitions for each of the scheduled PDSCH/PUSCH and another option is to apply the pdsch-aggregationFactor/pusch-aggregationFactor for PDSCHs/PUSCHs scheduled by DCI formats 1_3/0_3.
Proposal 19: Support PDSCH/PUSCH repetitions via DCI formats 0_3/1_3, down-select from the following options:
· Option 1: {SLIV, mapping type, scheduling offset K0 (or K2), number of PDSCH (or PUSCH) repetitions} is indicated separately or jointly for the co-scheduled PDSCHs/PUSCHs;
· Option 2: The number of repetitions of co-scheduled PDSCHs/PUSCHs is determined by pdsch-aggregationFactor/pusch-aggregationFactor.

[bookmark: _Hlk146845958]For determination of the total bit-width of Type-2 fields of a DCI format 0_3/1_3, when ‘scheduling cells indicator’ is based on RRC-configured table (ScheduledCellCombo-ListDCI-0-3 or ScheduledCellCombo-ListDCI-1-3), two approaches were discussed [1]:
· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes  or  values corresponding to the  or  co-scheduled cells, 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. 
This approach leads, not only to floating bit-location of values corresponding to different cells within a Type-2 field (which is fine for DCI overhead saving), but also to floating bit-location of the Type-2 field itself in the DCI format. For example, the MCS field starts in bit #30 of a first MC-DCI format corresponding to cell Combination#1, and starts in bit #40 in a second MC-DCI format corresponding to cell Combination#2.

· [bookmark: _Hlk146845905]Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes  or  values corresponding to the  or  co-scheduled cells, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations. 
By using this approach, although a bit-location of values corresponding to different cells within a Type-2 field can be floating (which is fine for DCI overhead saving), the bit-location of each Type-2 field in the MC-DCI format is not floating. For example, the MCS field starts in bit #40 for all MC-DCI formats corresponding to all cell combinations.
Approach 2 is more UE-implementation friendly as it simplifies the DCI field parsing. A similar solution was adopted to align the DCI size in case of DWS between CP-OFDM and DFT-S-OFDM and for the number of HARQ-ACK bits per DCI format 1_3 in a Type-2 CB. 
Proposal 20: For determination of the total bit-width of a Type-2 field in DCI format 0_3/1_3, when ‘scheduling cells indicator’ is based on ScheduledCellCombo-ListDCI-0-3 or ScheduledCellCombo-ListDCI-1-3:
· Adopt Approach 2 (“zero padding on DCI field level”), i.e., zeros are padded at the end of each DCI field, as needed, to ensure a same DCI field size across different cell combinations.
Per legacy operation, a size of a DCI field for a cell is determined based on the corresponding configuration for the active DL/UL BWP of the corresponding cell. The same principle applies to DCI fields of a DCI format 0_3/1_3, including Type-1A and Type-2 fields. Therefore, a size/bit-width of each “component”  for a Type-1A field or each “block” of a Type-2 field corresponding to a co-scheduled cell is determined based on the corresponding configuration on the active DL/UL BWP (or the reference BWP, when applicable per Proposal 22) of the co-scheduled cell. 
Also, per legacy operation (as copied below), the UE matches (by truncating or zero-padding) the size/bit-width of a value provided by a DCI field to the size/bit-width of the value required by the target BWP that is indicated by the BWP indicator field of the DCI format. 
[image: ]
The existing specifications directly apply to Type-1A fields of a DCI format 0_3/1_3. However, for Type-1B fields (other than TDRA) and Type-2 fields, such clarification seems to be necessary, as the applicable value for a co-scheduled cell is:
· for Type-1B fields: an entry from an indicated row, while the DCI field value is the row index;
· For Type-2 fields: a “block” from the DCI field value, while the DCI field value includes multiple “blocks”.
Proposal 21: Clarify in TS 38.213 v18.0.0 that the existing procedure for DCI field parsing (via truncation or zero-padding) also applies to “row entries” of a Type-1B field (other than TDRA) and “blocks” of a Type-2 field of a DCI format 0_3/1_3.
· Note: The existing procedure is already applicable to Type-1A fields.

When a cell from a set of cells for multi-cell scheduling is deactivated or dormant, size determination for DCI format 0_3/1_3 (at least for Type-1A fields and Type-2 fields, and Type-configurable fields between Type-1A and Type-2) needs to be clarified. In such case, there is either no active DL/UL BWP or the active (dormant) DL/UL BWP may not provide the corresponding configuration for the fields. Therefore, clarification is needed for the field bit-width determination. A reference DL/UL BWP as considered for DCI size alignment in Rel-17 DSS can be also used for this case. 
	Excerpt from [TS 38.212, v17.4.0]
· If the SCell is deactivated and firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the number of information bits in DCI format 0_1 carried by PDCCH on the primary cell based on a DL BWP provided by firstActiveDownlinkBWP-Id for the SCell. If the active DL BWP of the SCell is a dormant DL BWP, or if the SCell is deactivated and firstActiveDownlinkBWP-Id is set to dormant BWP, the UE determines the number of information bits in DCI format 0_1 carried by PDCCH on the primary cell based on a DL BWP provided by firstWithinActiveTimeBWP-Id for the SCell if provided; otherwise, based on a DL BWP provided by firstOutsideActiveTimeBWP-Id for the SCell.



Proposal 22: When a cell from a set of cells MC-DCI-SetofCells is deactivated or dormant, the UE determines sizes of DCI fields of a DCI format 0_3/1_3, when applicable, based on a reference BWP as in Rel-17 DSS.
7 Remaining RRC issues
The following issues related to RRC parameters are discussed for the MC-DCI format 0_3/1_3:
· RRC parameters for UCI multiplexing
· Value range of TDRA field

In TS 38.213 v18.0.0, the following RRC parameters are considered in UE procedures related to UCI multiplexing: betaOffsetsCrossPri0DCI-0-3, betaOffsetsCrossPri1DCI-0-3, and UCI-OnPUSCH-DCI-0-3. However, these parameters are not currently included in the RRC parameter lists [2, 3]. The issue was briefly discussed in RAN1#114 without any conclusion [4]. RAN1 can further discuss whether to introduce these new RRC parameters or whether to re-use the existing RRC parameters applicable to DCI format 0_1. 
[bookmark: _Hlk142646950]Proposal 23: Conclude on whether or not to introduce the following new RRC parameters for DCI 0_3, or to reuse the existing RRC parameters applicable to DCI format 0_1:
· betaOffsetsCrossPri0DCI-0-3, betaOffsetsCrossPri1DCI-0-3, and UCI-OnPUSCH-DCI-0-3.

[bookmark: _Hlk142127635]The value range of TDRA entries (TDRA-FieldIndexDCI-0-3 and TDRA-FieldIndexDCI-1-3) in each row of the joint TDRA table was agreed in RAN1#113 as INTEGER(0…maxNrofUL-Allocations-r16 – 1) and INTEGER(0…maxNrofDL-Allocations – 1), respectively. However, the maximum size of the joint TDRA table (i.e., the maximum number of the rows in the joint multi-cell TDRA table) is pending. Since the rows of the joint TDRA table correspond to different combinations of cells, the configuration needs to consider different deployments and channel conditions. Similar to other Type-1B fields, the bit-width of the TDRA field in DCI format 0_3/1_3 can be larger than that in legacy SC-DCI formats (4 or 6 bits). Therefore, it is reasonable to include up to 32 or 64 rows for the DL and up to 64 or 128 rows for the UL joint TDRA table. Also, it is preferred to define the maximum number of rows as a separate parameter, such as maxNrofDL-TDRArows, rather than a function of the parameter maxNrofDL-Allocations, and then leave the table configuration to the gNB.
[bookmark: _Hlk142646997]Proposal 24: Adopt the value range of the RRC parameter for TDRA field in DCI format 0_3/1_3: up to 32 or 64 rows for the DL joint TDRA table, and up to 64 or 128 rows for the UL joint TDRA table.

8 Suggested TPs
This section includes suggested TPs to capture some of the proposals in the Tdoc.

[TP #1 for Proposal 3 // PUCCH power control]
	If  and , the UE also determines  for obtaining a PUCCH transmission power, as described in clause 7.2.1, with
            
where
·  is the value of the total DAI in the last DCI format 1_3 scheduling more than one PDSCH receptions on respective more than one serving cells, from any of the  sets of cells MC-DCI-SetofCells, that the UE detects within the  PDCCH monitoring occasions;

-      is the total number of DCI formats 1_3 scheduling more than one PDSCH receptions on respective more than one serving cells, from a set  of serving cells, that the UE detects within the  PDCCH monitoring occasions for the set  of serving cells.  if the UE does not detect any DCI format 1_3 scheduling more than one PDSCH receptions on respective more than one serving cells for the set  of serving cells in any of the  PDCCH monitoring occasions;
-     if harq-ACK-SpatialBundlingPUCCH is provided,
      -    = 
-      is the number of PDSCHs, not overlapping with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated if provided, that the UE receives on serving cells of set s in PDCCH monitoring occasion  and the UE reports corresponding HARQ-ACK information in the PUCCH
-     if harq-ACK-SpatialBundlingPUCCH is not provided,
[bookmark: _Hlk146013034]      -    =  
-      is the number of transport blocks in PDSCHs, not overlapping with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated if provided, that the UE receives on serving cells of set s in PDCCH monitoring occasion  and the UE reports corresponding HARQ-ACK information in the PUCCH



[TP #2 for Proposal 8 // Search space sharing]
	[TS 38.213 V18.0.0]
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level  in CORESET  associated with search space set  of a scheduling cell for detection of a first DCI format, other than DCI format 0_0 or DCI format 1_0, having a first size and scheduling 
-	PUSCH transmission or configured grant Type 2 PUSCH release on serving cell  or a set of cells MC-DCI-SetofCells associated with nCI-Value having value , or 
-	PDSCH reception or having associated HARQ-ACK information without scheduling PDSCH reception on serving cell  or a set of cells MC-DCI-SetofCells associated with nCI-Value having value 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level  in CORESET  associated with search space set  of the scheduling cell for detection of a second DCI format having a second size and associated with scheduling on serving cell  or a set of cells MC-DCI-SetofCells associated with nCI-Value having value , if the first size and the second size are same and if neither of search space sets  and  includes searchSpaceLinkingId. 



9 Conclusions
This contribution considered remaining issues for multi-cell scheduling of PDSCHs/PUSCHs using a single DCI format and proposed the following.
Proposals 
Proposal 1: For Type-2 HARQ-ACK codebook, when a PDCCH MO for a PDCCH reception that provides a DCI format 1_3 is before an active DL BWP change on a serving cell from a set of cells, and the DCI format 1_3 does not trigger the DL BWP change for the serving cell, down-select from the following options:
· Option 1: HARQ-ACK information bits corresponding to the serving cell is skipped;
· Option 2: HARQ-ACK information bits corresponding to the entire DCI format 1_3 is skipped.
Also, conclude on similar issue for the case of UL BWP switching for the cell with PUCCH transmission.
Proposal 2: For the Type-2 HARQ-ACK codebook, the set index parameter s is assigned such that agreed ordering of HARQ-ACK bits based on smallest cell index is preserved. Clarify in TS 38.213 v18.0.0 or in 38.331 that:
· The UE expects that serving cells in a first set of cells have smaller cell indexes than serving cells in a second set of cells, when the first set has a smaller set index than the second set. 
Proposal 3: For a UE configured with DCI format 1_3, a transmit power of a PUCCH with UCI payload size  is determined based on , with details as described in the TP #1 in Section 8.
Proposal 4: For HARQ-ACK multiplexing on a PUSCH scheduled by a DCI format 1_3, the threshold for switching between puncturing and rate matching is the maximum number of HARQ-ACK bits associated with a DCI format 1_3.
Proposal 5: If a PUCCH overlaps with PUSCHs scheduled by SC-DCI formats and PUSCHs scheduled by an DCI format 0_3, the UE multiplexes the UCI in a PUSCH scheduled by an SC-DCI format as in Rel-17.
Proposal 6: For multi-PUSCHs scheduled by DCI format 0_3, when the corresponding UL grant indicates UL DAI but a PUCCH with HARQ-ACK is absent throughout the multi-PUSCHs, the UE does not multiplex HARQ-ACK on any of the PUSCHs.
Proposal 7: When a search space set for DCI format 0_3/1_3 is not on an active DL BWP of the “reference” cell or when the “reference” cell is deactivated or has a dormant active DL BWP:
· The UE does not monitor PDCCH for DCI format 0_3/1_3 for the corresponding set of cells configured for multi-cell scheduling and calculation of PDCCH monitoring limits is as in Rel-17.
Proposal 8: For a UE with search space sharing capability, clarify that “serving cell ” can include “set of cells MC-DCI-SetofCells associated with nCI-Value having value ” (TP #2 in Section 8).

Proposal 9 (RRC / MAC-CE impact): Support a new MAC-CE (instead of RRC parameter tci-ListDCI-1-3) to indicate the joint multi-cell TCI table for DCI format 1_3.

Proposal 10: Clarify the following in TS 38.214 v18.0.0 in case of Rel-17 unified framework:
· When a DCI format 1_3 indicates a row of the joint multi-cell TCI table, the row entries corresponding to non-scheduled cells provide indicated TCI states for the corresponding cells.
Proposal 11: For TCI state field in DCI format 1_3, clarify that following in TS 38.214 v18.0.0:
· A value of the TCI state field in DCI format 1_3 provides new indicated DL/UL/joint TCI states for the co-scheduled cells and for cells in corresponding lists of cells indicated by simultaneousU-TCI-UpdateList.
· Same holds for non-scheduled cells if Proposal 10 is agreed.
Proposal 12: Revert the RAN1#112 agreement on configuration of two SRS resource sets for DCI 0_3 (it is against the RAN#97 Conclusion) and adopt the following in TS 38.214 v18.0.0: A UE does not expect to be configured more than one SRS resource set with ‘codebook’ or ‘non-codebook’ for DCI format 0_3.
Proposal 13: The explicit SCell dormancy field in DCI format 0_3/1_3:
· is present when both dormancyDCI-0-3/dormancyDCI-1-3 and dormancyGroupWithinActiveTime are configured;
· includes a bitmap of size 1, 2, 3, 4, or 5 bits according to the number of configured dormancy cell groups;
· The bitmap is interpreted same as that in DCI format 0_1/1_1;
· is provided by a PDCCH on the PCell;
· The PCell may or may not be co-scheduled by the DCI format 0_3/1_3;
· The DCI format 0_3/1_3 can co-schedule cells other than PCell;
· does not indicate a dormancy cell group to switch to dormant BWP when the dormancy cell group includes cell(s) that are co-scheduled by DCI format 0_3/1_3;
Proposal 14: Implicit SCell dormancy indication via DCI format 0_3/1_3:
· is applicable when dormancyDCI-0-3/dormancyDCI-1-3 is not configured;
· is provided by a PDCCH on the PCell;
· The DCI format 0_3/1_3 can co-schedule PCell and/or other cells from the set of cells;
· is provided by repurposing fields corresponding to a non-scheduled cell with smallest cell index;
· {One-shot HARQ ACK request, FDRA} fields are used for validation;
· When ScheduledCellCombo-ListDCI-0-3/1-3 is not provided, a different reserved value (e.g., all 1s) is used for SCell dormancy indication to distinguish from other non-scheduled cells;
· {MCS, NDI, RV, HPN} fields, as well as AP when configured as Type-2 field, are repurposed as the bitmap for SCell dormancy indication
· does not indicate a dormancy cell group to switch to dormant BWP when the dormancy cell group includes cells that are co-scheduled by DCI format 0_3/1_3.
Proposal 15: The BWP indicator field of a DCI format 0_3/1_3 applies only to co-scheduled cells from a set of cells indicated by the DCI format 0_3/1_3 – The indicated BWP switching does not apply to non-scheduled cells from the set of cells.
Proposal 16: Conclude on the applicability of dynamic waveform switching (DWS) to MC-DCI format 0_3.
Proposal 17: For the UL MC-DCI format 0_3, when ScheduledCellCombo-ListDCI-0-3 is not configured, the following special values indicate that a cell is not scheduled:
· all 0s for FDRA Type-2 with 30 kHz SCS, and all 1s for FDRA Type-2 with 15 kHz SCS.
Proposal 18: Adopt the minimum applicable scheduling offset indicator field in DCI format 0_3/1_3 as a Type-1A field with 1 bit or a Type-1B field with up to 2 bits.

Proposal 19: Support PDSCH/PUSCH repetitions via DCI formats 0_3/1_3, down-select from the following options:
· Option 1: {SLIV, mapping type, scheduling offset K0 (or K2), number of PDSCH (or PUSCH) repetitions} is indicated separately or jointly for the co-scheduled PDSCHs/PUSCHs;
· Option 2: The number of repetitions of co-scheduled PDSCHs/PUSCHs is determined by pdsch-aggregationFactor/pusch-aggregationFactor.
Proposal 20: For determination of the total bit-width of a Type-2 field in DCI format 0_3/1_3, when ‘scheduling cells indicator’ is based on ScheduledCellCombo-ListDCI-0-3 or ScheduledCellCombo-ListDCI-1-3:
· Adopt Approach 2 (“zero padding on DCI field level”), i.e., zeros are padded at the end of each DCI field, as needed, to ensure a same DCI field size across different cell combinations.
Proposal 21: Clarify in TS 38.213 v18.0.0 that the existing procedure for DCI field parsing (via truncation or zero-padding) also applies to “row entries” of a Type-1B field (other than TDRA) and “blocks” of a Type-2 field of a DCI format 0_3/1_3.
· Note: The existing procedure is already applicable to Type-1A fields.
Proposal 22: When a cell from a set of cells MC-DCI-SetofCells is deactivated or dormant, the UE determines sizes of DCI fields of a DCI format 0_3/1_3, when applicable, based on a reference BWP as in Rel-17 DSS.
Proposal 23: Conclude on whether or not to introduce the following new RRC parameters for DCI 0_3, or to reuse the existing RRC parameters applicable to DCI format 0_1:
· betaOffsetsCrossPri0DCI-0-3, betaOffsetsCrossPri1DCI-0-3, and UCI-OnPUSCH-DCI-0-3.
Proposal 24: Adopt the value range of the RRC parameter for TDRA field in DCI format 0_3/1_3: up to 32 or 64 rows for the DL joint TDRA table, and up to 64 or 128 rows for the UL joint TDRA table.
In addition, the following observations were made.
Observations
Observation 1: In order to avoid HARQ buffer corruption for a PUSCH due to missed detection of a DCI format 1_3 as in Rel-15, the number of HARQ-ACK bits to switch between puncturing and rate matching should be the maximum number of bits associated with a DCI format 1_3.
Observation 2: When the joint multi-cell TCI table for a set of cells is provided by RRC and MAC-CE updates activated TCI states for individual cells, the joint TCI table may point to undefined/invalid TCI states for a cell or to inapplicable ‘linkages’ among TCI states of different cells.
Observation 3: Implicit dormancy indication via DCI format 0_3/1_3 avoids the need for a dedicated field (with up to 5 bits) in the MC-DCI format, and can also avoid having to rely on DCI format 0_1/1_1 for SCell dormancy indication.
Observation 4: It is not efficient to use MC-DCI 0_3/1_3 format only for SCell dormancy indication – the MC-DCI format 0_3/1_3 can schedule some cells from the set of cells while repurposing fields corresponding to non-scheduled cells for SCell dormancy indication.
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Excerpt from [TS 38.213, Clause 12]     If a bandwidth part indicator field is configured in a   DCI format, the bandwidth part indicator field value indicates  the active DL BWP, from the configured DL BWP set, for DL receptions as described in [5, TS 38.212]. If a  bandwidth part indicator field is configured in a DCI format, the bandwidth part indic ator field value indicates the  active UL BWP, from the configured UL BWP set, for UL transmissions as described in [5, TS 38.212].  If a  bandwidth part indicator field  is configured in a DCI format and   indicates an UL BWP or a DL BWP different from  the acti ve UL BWP or DL BWP, respectively, the UE shall   -   for each information field in the DCI format    -   if the size of the information field is smaller than the one required for the DCI format interpretation for  the UL BWP or DL BWP that is indicated by the band width part indicator, the UE prepends zeros to the  information field until its size is the one required for the interpretation of the information field for the UL  BWP or DL BWP prior to interpreting the DCI format information fields, respectively   -   if the  size of the information field is larger than the one required for the DCI format interpretation for the  UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE uses a number of least  significant bits of the DCI format equal to the one re quired for the UL BWP or DL BWP indicated by  bandwidth part indicator prior to interpreting the DCI format information fields, respectively   -   set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in  the DCI forma t     
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