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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:
· Type1 field
· Clarification on mc-scheduling
· Dormancy and deactivation 
· HARQ
· RRC parameters
2. Discussion
2.1. Type1 field
BWP indicator
	Proposal 3-5rev1:
· For a cell scheduled by DCI format 0_3/1_3, if the size of BWP indicator in DCI format 0_3/1_3 is larger than the one required for the Type-1A field for the cell, a number of LSBs of the BWP indicator which is equal to the one required for the cell is used.
· UE neglects the BWP indicator for the cell if the BWP indicator in DCI format 0_3/1_3 indicates an invalid code point for the cell.
· Note: The cell is scheduled if valid FDRA field is indicated.


Regarding the BWP indicator in a mc-DCI, proposal 3-5rev1 above was proposed in the last meeting. Some companies were of the opinion that if the number of bits required for the BWP indicator for a co-scheduled cell is less than the actual number of bits of the corresponding field in the DCI, the target BWP of the co-scheduled cell should be determined based on the LSB part of the indication. However, this approach is not suitable for interpreting BWP indication information in mc-DCIs because it can lead to a situation where all co-scheduled cells are forced to switch to different BWPs. For example, the BWP indicator=10; for cell 1, it is interpreted as BWP-Id=3, while for cell 2, only the LSB 0 is considered and it is interpreted as BWP-Id=1, resulting in triggering BWP change to different target BWPs for different cells. However, the combination of BWPs may not be what the NW actually wants to schedule. To avoid triggering the simultaneous switching on cell 2, NW needs to use a sc-DCI to schedule BWP switching for cell 1 separately.
	CR- R1-2310749 for 38.212 i00
-	Bandwidth part indicator - 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of UL BWPs configured by higher layers, excluding the initial UL bandwidth part, 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;


Another approach, which is exactly aligned with the current spec, is that all cells should interpret the BWP indication information in the same way. Furthermore, if the derived BWP-Id is invalid for a particular co-scheduled cell, for example, when the indicator indicates BWP-Id=3 for cell2 where there are only two BWPs, the co-scheduled cell does not perform BWP switching and remains on its current active BWP. This approach is much more flexible and allows the NW to trigger the BWP switching of some of the co-scheduled cells.
[bookmark: _Ref149922514]Observation 1. In the current spec, the bandwidth part indicator is interpreted in the same way for all co-scheduled cells, i.e.,  if , the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id configured on the cell with the maximum number of UL BWPs configured by higher layers, excluding the initial UL bandwidth part, across all the cells in the cell set; otherwise, bandwidth part indicator is defined in Table 7.3.1.1.2-1.
[bookmark: _Ref149853358]Proposal 1. For a DCI format 0_3/1_3 including a BWP indicator, no change to the current spec on how to interpret the value of the BWP indicator for each co-scheduled cell.
[bookmark: _Ref149853359]Proposal 2. For a DCI format 0_3/1_3 including a BWP indicator, if the BWP indicator in the DCI format 0_3/1_3 indicates an invalid code point for a co-scheduled cell, UE remains on the current active BWP for the co-scheduled cell. 
Proposal 3. Adopt TP1 for TS 38.212.
2.1.1 TP1
	Reason for change:
UE behaviour in the case where the BWP indicator in DCI format 0_3/1_3 indicates an invalid code point for a cell is not clear.
Summary of change:
UE does not perform BWP switching for the cell if the BWP indicator in DCI format 0_3/1_3 indicates an invalid code point for a cell.
Consequence if not approved:
UE behavior remains unclear.

	=====TP1 for 38.212====
[bookmark: _Toc129874528]7.3.1.1.4	Format 0_3
< Unchanged parts are omitted >
-	Bandwidth part indicator - 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of UL BWPs configured by higher layers, excluding the initial UL bandwidth part, 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;
-	if the determined BWP corresponding to the bandwidth part indicator is not present for a scheduled cell, the active BWP of the cell is the current active BWP;
< Unchanged parts are omitted >
7.3.1.2.4	Format 1_3
< Unchanged parts are omitted >
-	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;
-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
-	if the determined BWP corresponding to the bandwidth part indicator is not present for a scheduled cell, the active BWP of the cell is the current active BWP;



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 4. Reuse legacy priority index parameters, 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 5. 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 a priority index for the corresponding active BWPs, the value of the priority index can be 1 or 0. If there is at least one co-scheduled cell without a priority index configured for its active BWP, the value of the 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 6. Adopt TP2 for TS 38.213.
2.1.2 TP2
	Reason for change:
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 is indicated by the field. 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.
Summary of change:
Clarify the interpretation of priority indicator field in a DCI format 0_3/1_3.
Consequence if not approved:
How to interpret the priority indicator field in a DCI format 0_3/1_3 is not clear.

	=====TP2 for 38.213====
9	UE procedure for reporting control information
< Unchanged parts are omitted >
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 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 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
=====TP2 for 38.213====



2.2. Clarification on mc-scheduling
In the last meeting, partial scheduling was supported by setting the FDRA of some of the cells indicated by a mc-DCI to invalid values. Even for the scheduled cells indicator-based scheme, it is allowed to set invalid FDRA to some of the scheduled cells indicated by the indicator. However, this aspect is not reflected in the specification.
The current specification only describes the behavior for the FDRA-based scheme, where if the FDRA for a cell is invalid, it implies that the corresponding cell is not scheduled. On the other side, for the scheduled cells indicator-based scheme, it is assumed by default that the cells indicated by the indicator are all scheduled cells. 
[bookmark: _Ref149853365]Proposal 7. Clarify that for the scheduled cells indicator-based scheme, if a cell indicated by the scheduled cells indicator is assigned with an invalid FDRA, the cell is not actually scheduled. 
Proposal 8. Adopt TP3 for TS 38.213.
2.2.1 TP3
	Reason for change:
In RAN1#114bis, partial scheduling is supported. Even in the case of the indicator-based scheme, a DCI format 0-3/1-3 may indicate a cell combination, but only some of the cells within the combination have valid FDRA information. In other words, a DCI format 0-3/1-3 may indicate a non-scheduled cell. However, the current specification explicitly defines co-scheduled cells as those indicated by the scheduled cells indicator.
Summary of change:
Clarify that for a DCI format 0-3/1-3 where the scheduled cells indicator-based present, if a cell indicated by the scheduled cells indicator is assigned with invalid FDRA, the cell is not actually scheduled 
Consequence if not approved:
Partial scheduling is not supported for scheduled cells indicator-based scheme.

	=====TP3 for 38.212====
7.3.1.1.4	Format 0_3
< Unchanged parts are omitted >
If the higher layer parameter ScheduledCellCombo-ListDCI-0-3 for the scheduled cell set is configured, for a cell in a set of cells indicated by the scheduled cells indicator field, UE determines whether the cell is actually scheduled or not as follows; or iIf the higher layer parameter ScheduledCellCombo-ListDCI-0-3 for the scheduled cell set is not configured, each block is also used to indicate whether the corresponding cell is actually scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0, or set to 1 for resource allocation type 1, or set to 0 or 1 for dynamic switch resource allocation type, or set to 0 for resource allocation type 2 with μ=1, or set to 1 for resource allocation type 2 with μ=0, the cell corresponding to the block is not scheduled; 
-	otherwise, the cell corresponding to the block is scheduled. 
< Unchanged parts are omitted >
7.3.1.2.4	Format 1_3
< Unchanged parts are omitted >
If the higher layer parameter ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is configured, for a cell in a set of cells indicated by the scheduled cells indicator field, UE determines whether the cell is actually scheduled or not as follows; or iIf the higher layer parameter ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is not configured, each block is also used to indicate whether the corresponding cell is actually scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type, the cell corresponding to the block is not scheduled; 
-	otherwise, the cell corresponding to the block is scheduled. 
=====TP3 for 38.212====



Furthermore, with the support of partial scheduling, here comes a question: is it allowed to transmit a mc-DCI without any scheduled PDSCH/PUSCH? For example, a mc-DCI indicates 4 cells, each of them has an invalid FDRA, and the MCS of the cell with the smallest index is repurposed, i.e., is used to indicate pdsch-HARQ-ACK-EnhType3Index value. As per our understanding, a mc-DCI without any scheduled PDSCH/PUSCH contradicts the WID. Second, if mc-DCI is only used for repurposing, it would result in significant overhead compared to sc-DCI. Consequently, we propose the following TP.
[bookmark: _Ref149853367][bookmark: _Ref149853369]Proposal 9. Clarify whether a mc-DCI without any scheduled PDSCH/PUSCH is supported. If not, adopt TP4 for TS 38.212.
2.2.2 TP4
	Reason for change:
The current spec allows a DCI format 0_3/1_3 without any scheduled PDSCH/PUSCH 
Summary of change:
Clarify that DCI format 0_3/1_3 should schedule at least one PUSCH/PDSCH
Consequence if not approved:
Lead to misunderstanding that DCI format 0_3/1_3 without any PUSCH/PDSCH is allowed.

	[bookmark: _Hlk149921696]=====TP4 for 38.212====
7.3.1.1.4	Format 0_3
< Unchanged parts are omitted >
If the higher layer parameter ScheduledCellCombo-ListDCI-0-3 for the scheduled cell set is not configured, each block is also used to indicate whether the corresponding cell is scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0, or set to 1 for resource allocation type 1, or set to 0 or 1 for dynamic switch resource allocation type, or set to 0 for resource allocation type 2 with μ=1, or set to 1 for resource allocation type 2 with μ=0, the cell corresponding to the block is not scheduled; it is not expected that FDRA bits for all cells indicated by a DCI format 0_3 are set to 0 for resource allocation type 0, or set to 1 for resource allocation type 1, or set to 0 or 1 for dynamic switch resource allocation type, or set to 0 for resource allocation type 2 with μ=1, or set to 1 for resource allocation type 2 with μ=0.
-	otherwise, the cell corresponding to the block is scheduled. 
< Unchanged parts are omitted >
7.3.1.2.4	Format 1_3
< Unchanged parts are omitted >
If the higher layer parameter ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is not configured, each block is also used to indicate whether the corresponding cell is scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type, the cell corresponding to the block is not scheduled; it is not expected that FDRA bits for all cells indicated by a DCI format 1_3 are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type.
-	otherwise, the cell corresponding to the block is scheduled. 
=====TP4 for 38.212====



2.3. Dormancy/deactivation
	Proposal 2-3rev1:
· For a UE configured with a set of cells by MC-DCI-SetofCells, 
· If an SCell within the set of cells is deactivated and its firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the sizes of fields in DCI format 1_3 according to the DL BWP provided by firstActiveDownlinkBWP-Id.
· If an SCell within the set of cells is dormant, or if an SCell within the set of cells is deactivated and its firstActiveDownlinkBWP-Id is set to dormant BWP, 
· the UE determines the sizes of fields in DCI format 1_3 according to the DL BWP provided by firstWithinActiveTimeBWP-Id for the SCell if provided; 
· otherwise, according to the DL BWP provided by firstOutsideActiveTimeBWP-Id for the SCell.
· If an SCell within the set of cells is deactivated, the UE determines the sizes of fields in DCI format 0_3 according to the UL BWP provided by firstActiveUplinkBWP-Id. 


Since partial scheduling is already supported, and the cell deactivation procedure/dormancy procedure and mc-scheduling procedure are decoupled, mc-DCI format should be allowed to schedule cell combinations that contain inactive or dormant cells.
For DCI format size determination, UE assumes the active BWP of the inactive cell is the first active BWP (i.e., BWPs corresponding to firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id). UE simply ignores the scheduling information for the deactivated cell. 
If a cell is dormant, Proposal 2-3rev1 discussed in the last meeting can be used to determine the DCI size. But the terms ‘fields in’ in the proposal are not needed because the sizes of some DCI fields are active BWP dependent, while some other fields are not (e.g., the size of TDRA is determined by the joint TDRA table, the size of BWP indicator is depended on the configured BWPs).
[bookmark: _Ref149853376][bookmark: _Ref131784554][bookmark: _Ref142668545][bookmark: _Ref131784555]Proposal 10. 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, by setting the FDRA of the inactive/dormant cell to invalid values. 
[bookmark: _Ref149853380]Proposal 11. For a UE configured with a set of cells by MC-DCI-SetofCells, 
-  If an SCell within the set of cells is deactivated and its firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the sizes of fields in DCI format 1_3 according to the DL BWP provided by firstActiveDownlinkBWP-Id.
-  If an SCell within the set of cells is dormant, or if an SCell within the set of cells is deactivated and its firstActiveDownlinkBWP-Id is set to dormant BWP, 
  -  the UE determines the sizes of fields in DCI format 1_3 according to the DL BWP provided by firstWithinActiveTimeBWP-Id for the SCell if provided; 
  -  otherwise, according to the DL BWP provided by firstOutsideActiveTimeBWP-Id for the SCell.
-  If an SCell within the set of cells is deactivated, the UE determines the sizes of fields in DCI format 0_3 according to the UL BWP provided by firstActiveUplinkBWP-Id.

2.4. HARQ
· Issue1: HARQ-ACK for mc-DCI with fields repurposed for dormancy
Based on the previous discussion, some information fields of a scheduled cell in a mc-DCI can be repurposed for some special function, there can be three cases for a mc-DCI with repurposed fields for dormancy:
· Case A: a mc-DCI with fields repurposed for dormancy schedules PDSCH reception on more than one cells 
· Case B: a mc-DCI with fields repurposed for dormancy schedules PDSCH reception on a single cell
· Case C: a mc-DCI with fields repurposed for dormancy has no scheduled PDSCH reception
Case A should be treated as a normal mc-DCI scheduling PDSCH on more than one cells, the respective cell determining DAI for the mc-DCI is the cell with smallest index from the more than one cells. The corresponding HARQ-ACK information should be carried by the second Type-2 sub-codebook. For this case, the value of the HARQ-ACK information is determined in the same way as a normal mc-DCI scheduling PDSCH on more than one cells.
For Case B, it can be handled similarly to a mc-DCI scheduling a single PDSCH reception due to semi-static TDD collision. The corresponding HARQ-ACK information should be carried by the first Type-2 sub-codebook that the UE determines in association with unicast SPS PDSCH receptions or with any unicast DCI format scheduling PDSCH reception on a single serving cell or having associated HARQ-ACK information without scheduling a PDSCH reception.
The case of a mc-DCI without any scheduled PDSCH reception is similar to the case of legacy sc-DCI having associated HARQ-ACK information without scheduling a PDSCH reception (i.e., SPS PDSCH release or SCell dormancy indication associated with the DCI format without scheduling a PDSCH reception). For the legacy sc-DCI, it is counted as part of the DAI for TB-level scheduling, and the corresponding HARQ-ACK information is carried by the sub-codebook for TB-level scheduling. Therefore, it is straightforward to include the corresponding HARQ-ACK information for mc-DCI without any scheduled PDSCH reception into the first Type-2 sub-codebook. Regarding the value of the HARQ-ACK information for this mc-DCI, it can be determined in the same way as a DCI format 1-1 including dormancy indication without scheduling a PDSCH reception.
Moreover, similar to sc-DCI with dormancy indication, mc-DCI in Case C should be treated as a unicast DCI for the Pcell as well.
[bookmark: _Ref149853383]Proposal 12. Clarify that
-  If a mc-DCI with fields repurposed for dormancy schedules PDSCH reception on more than one cells, the corresponding HARQ-ACK information is determined in the same way as a normal mc-DCI scheduling PDSCH reception on more than one cells, and the information is carried by the second Type-2 sub-codebook
-  If a mc-DCI with fields repurposed for dormancy schedules PDSCH reception on a single cell, the corresponding HARQ-ACK information is set to the HARQ-ACK information bit(s) corresponding to the PDSCH reception, and this information is carried by the first Type-2 sub-codebook
-  If a mc-DCI with fields repurposed for dormancy has no scheduled PDSCH reception, the corresponding HARQ-ACK information is determined in the same way as a DCI format 1-1 including dormancy indication without scheduling a PDSCH reception, and this information is carried by the first Type-2 sub-codebook. 
[bookmark: _Ref149853385]Proposal 13. For unicast DCI processing capabilities, clarify that
-  If a mc-DCI with fields repurposed for dormancy indication has scheduled PDSCH reception on more than one cells, the mc-DCI is treated as a unicast DCI of the cell with the smallest index from the more than one cells.
-  If a mc-DCI with fields repurposed for dormancy indication has scheduled PDSCH reception on a single cell, the mc-DCI is treated as a unicast DCI of the cell. 
-  If a mc-DCI with fields repurposed for dormancy indication has no scheduled PDSCH reception, the mc-DCI is treated as a unicast DCI of the Pcell.

	38.213 i00
[bookmark: _Toc29894868][bookmark: _Toc29899167][bookmark: _Toc29899585][bookmark: _Toc29917314][bookmark: _Toc36498188][bookmark: _Toc45699216][bookmark: _Toc146214445]10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
A UE is expected to provide HARQ-ACK information in response to a detection of a DCI format 1_1 indicating SCell dormancy after  symbols from the last symbol of a PDCCH providing the DCI format 1_1. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the DCI format 1_1,  for ,  for , and  for ; otherwise,  for ,  for ,  for ,  for ,  for , and  for , where  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format 1_1 and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1_1.
====Omitted====
[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc29894843][bookmark: _Toc29899142][bookmark: _Toc29899560][bookmark: _Toc29917297][bookmark: _Toc36498171][bookmark: _Toc45699197][bookmark: _Toc146214421]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
The UE generates HARQ-ACK information with ACK value in response to a detection of a DCI format that does not trigger a Type-3 HARQ-ACK codebook report and has associated HARQ-ACK information without scheduling a PDSCH reception.  


According to the yellow-highlighted part, for DCI format 1-1 including dormancy indication without scheduling a PDSCH, the UE needs to generate a corresponding HARQ-ACK information (i.e., ACK) to inform NW that the dormancy indication has been successfully received, and this DCI is included in the DAI counting for TB-level scheduling DCI. Similarly, if a mc-DCI that has dormancy indication but has no scheduled PDSCH is received, a corresponding HARQ-ACK information needs to be generated. 
[bookmark: _Ref149853387]Proposal 14. If a mc-DCI including dormancy indication does not schedule any PDSCH, UE is expected to provide HARQ-ACK information in response to a detection of the DCI format 1-3 after N symbols from the last symbol of a PDCCH providing the DCI format 1-3, where N is determined as the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format 1-3 and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1-3. 

· Issue2: HARQ-ACK information for a cell with smallest index from the more than one serving cells when the cell has been scheduled for more than one times in a MO
	Set  to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
-	if the UE indicates type2-HARQ-ACK-Codebook and receives a number  of PDSCHs on a serving cell c that are scheduled by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion m, the serving cell c is counted   times for PDCCH monitoring occasion m in increasing order of the PDSCH reception starting time 


It is noted in [4] that, for sc-DCI, if a UE is capable of receiving multiple DCIs in a same MO for a same cell, the size of Type-2 HARQ-ACK codebook depends on the actual received DCIs for the cell instead of the maximum of the number of DCIs. 
It was agreed in UE feature that more unicast DCI for a cell set or a cell to process per scheduling cell slot is supported. In our understanding, the number of unicast DCI for the advanced UE capability is larger than one and should be related to the ratio of scheduled cell SCS and scheduling cell SCS. Similarly, if the UE is capable of receiving multiple mc-DCIs in a same monitoring occasion, where each mc-DCI schedules either the same or different cell combinations, and each of these combinations includes a same cell which is the one with the smallest index among the cells in these combinations, then when determining , this cell should be counted multiple times.
[bookmark: _Ref149853388]Proposal 15. If UE receives a number  of PDSCHs on a serving cell c with smallest index from the more than one serving cells that are scheduled by DCI format 1-3 in a same PDCCH monitoring occasion m, the serving cell c is counted  times for PDCCH monitoring occasion m in increasing order of the PDSCH reception starting time on the serving cell c.
[bookmark: _Ref149922607]Proposal 16. Adopt TP5 for TS 38.213.

2.4.1 TP5
	Reason for change:
The current spec does not consider the case where UE receives N>1 mc-DCI in a same MO for a same cell with the smallest index from one or more cell combinations in the Type-2 HARQ-ACK codebook generation.
Summary of change:
For type-2 HARQ-ACK codebook, if a UE receives N>1 mc-DCI in a same MO for a same cell with the smallest index from one or more cell combinations, the cell should be counted N times.
Consequence if not approved:
Ambiguity on how many times to count a serving cell in the pseudo-code for generation of Type-2 HARQ-ACK codebook

	=====TP5 for 38.213====
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
The UE determines the , for a total number of  HARQ-ACK information bits in the second Type-2 HARQ-ACK sub-codebook according to the following pseudo-code. 
Set  to the maximum number of serving cells in ScheduledCell-ListDCI-1-3 of a set of serving cells provided by MC-DCI-SetofCells, across the number of sets of serving cells, that can be scheduled PDSCH receptions by DCI format 1_3
If UE receives a number  of PDSCHs on a serving cell c with smallest index from the more than one serving cells that are scheduled by DCI format 1_3 in PDCCH receptions at a same PDCCH monitoring occasion m, the serving cell c is counted  times for PDCCH monitoring occasion m in increasing order of the PDSCH reception starting time on the serving cell c
=====TP5 for 38.213====



2.5. RRC parameters
TDRA table configuration
In the last meeting, the following parameters were discussed:
	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 smallest BWP-Id of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for the second smallest BWP Id 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) 


According to 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. Additionally, if there are N co-scheduled cells in the cell set and each co-scheduled cell has 4 dedicated BWP in addition to the initial BWP, . BWP combinations with BWP-Id=1/2/3/4 can be jointly scheduled as per TS 38.212– 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, the first TDRA index a row should be the BWP with the smallest BWP-Id that can be scheduled by a mc-DCI, it can be BWP-Id=0 if BWP-Id=0 can be determined by the BWP indicator or BWP-Id=1 when all co-scheduled cells have 4 dedicated BWPs.
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 the smallest BWP-Id that can be scheduled by the DCI format 1-3 or DCI format 0-3, as specified in 38.212, 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 that can be scheduled by the DCI format 1-3 or DCI format 0-3, as specified in 38.212, across cells included in ScheduledCell-ListDCI-1-3 or ScheduledCell-ListDCI-0-3.
Regarding how to determine the BWPs that can be scheduled by a mc-DCI, it is unnecessary to delve into the details in TS 38.331; reference to TS 38.212 suffices.
[bookmark: _Ref146813724][bookmark: _Ref146818873]Proposal 17. 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 the smallest BWP-Id that can be scheduled by the DCI format 1-3 or DCI format 0-3, as specified in 38.212, 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 that can be scheduled by the DCI format 1-3 or DCI format 0-3, as specified in 38.212, across cells included in ScheduledCell-ListDCI-1-3 or ScheduledCell-ListDCI-0-3 ..

DWS
	Working Assumption
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

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.

Agreement
· For UE configured with multi-PUSCH scheduling in time domain in a carrier (i.e. pusch-TimeDomainAllocationListForMultiPUSCH), DCI format 0_1 supports 1-bit field for dynamic waveform switching indication.
· When configured, 1-bit field indicates waveform for all scheduled PUSCH transmissions.
Agreement
Configuration of dynamic waveform switching indicator field, for a BWP, is separately configurable between DCI format 0_1 and DCI format 0_2.


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 as the legacy waveforms for those PUSCH transmissions are already independently configured by RRC, 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, a single DWS bit that is common for all co-scheduled cell can be considered for intra-band CA case, while Type-2 DWS is considered only for inter-band CA cases.
In the last meeting, it was commented that for a UE in UL coverage limited case, UL coverage and multi-cell scheduling are targeted for separate use cases and should not be supported simultaneously. However, this combination is justified for several reasons. First, coverage enhancement does not preclude the UL CA case. Notably, in Rel-17, DMRS bundling is already supported in UL CA, although there’re some restrictions in UE feature discussions. Additionally, DWS feature can also be supported per band combination. Furthermore, when UE leaves a coverage-limited condition due to the change of channel condition, it becomes necessary to adapt its waveform to align with the current channel condition. Thus, UL coverage and multi-cell scheduling should be supported simultaneously.
[bookmark: _Ref149922515]Observation 2. FG of Rel-17/18 coverage enhancement does not preclude the UL CA.
[bookmark: _Ref131784562]Proposal 18. The inclusion of dynamic waveform indication in DCI format 0_3 is supported and can be configurable.
[bookmark: _Ref131784563]Proposal 19. 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.
Observation 1. In the current spec, the bandwidth part indicator is interpreted in the same way for all co-scheduled cells, i.e.,  if , the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id configured on the cell with the maximum number of UL BWPs configured by higher layers, excluding the initial UL bandwidth part, across all the cells in the cell set; otherwise, bandwidth part indicator is defined in Table 7.3.1.1.2-1.
Observation 2. FG of Rel-17/18 coverage enhancement does not preclude the UL CA.
Proposal 1. For a DCI format 0_3/1_3 including a BWP indicator, no change to the current spec on how to interpret the value of the BWP indicator for each co-scheduled cell.
Proposal 2. For a DCI format 0_3/1_3 including a BWP indicator, if the BWP indicator in the DCI format 0_3/1_3 indicates an invalid code point for a co-scheduled cell, UE remains on the current active BWP for the co-scheduled cell. 
Proposal 3. Adopt TP1 for TS 38.212.
Proposal 4. Reuse legacy priority index parameters, 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 5. 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 a priority index for the corresponding active BWPs, the value of the priority index can be 1 or 0. If there is at least one co-scheduled cell without a priority index configured for its active BWP, the value of the priority index in the DCI format is expected to be 0, and the priority index 0 is applied to all scheduled PUSCHs/PDSCHs.
Proposal 6. Adopt TP2 for TS 38.213.
Proposal 7. Clarify that for the scheduled cells indicator-based scheme, if a cell indicated by the scheduled cells indicator is assigned with an invalid FDRA, the cell is not actually scheduled. 
Proposal 8. Adopt TP3 for TS 38.213.
Proposal 9. Clarify whether a mc-DCI without any scheduled PDSCH/PUSCH is supported.
not, adopt TP4 for TS 38.212.
Proposal 10. 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, by setting the FDRA of the inactive/dormant cell to invalid values. 
Proposal 11. For a UE configured with a set of cells by MC-DCI-SetofCells, 
-  If an SCell within the set of cells is deactivated and its firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the sizes of fields in DCI format 1_3 according to the DL BWP provided by firstActiveDownlinkBWP-Id.
-  If an SCell within the set of cells is dormant, or if an SCell within the set of cells is deactivated and its firstActiveDownlinkBWP-Id is set to dormant BWP, 
  -  the UE determines the sizes of fields in DCI format 1_3 according to the DL BWP provided by firstWithinActiveTimeBWP-Id for the SCell if provided; 
  -  otherwise, according to the DL BWP provided by firstOutsideActiveTimeBWP-Id for the SCell.
-  If an SCell within the set of cells is deactivated, the UE determines the sizes of fields in DCI format 0_3 according to the UL BWP provided by firstActiveUplinkBWP-Id.
Proposal 12. Clarify that
-  If a mc-DCI with fields repurposed for dormancy schedules PDSCH reception on more than one cells, the corresponding HARQ-ACK information is determined in the same way as a normal mc-DCI scheduling PDSCH reception on more than one cells, and the information is carried by the second Type-2 sub-codebook
-  If a mc-DCI with fields repurposed for dormancy schedules PDSCH reception on a single cell, the corresponding HARQ-ACK information is set to the HARQ-ACK information bit(s) corresponding to the PDSCH reception, and this information is carried by the first Type-2 sub-codebook
-  If a mc-DCI with fields repurposed for dormancy has no scheduled PDSCH reception, the corresponding HARQ-ACK information is determined in the same way as a DCI format 1-1 including dormancy indication without scheduling a PDSCH reception, and this information is carried by the first Type-2 sub-codebook.
Proposal 13. For unicast DCI processing capabilities, clarify that
-  If a mc-DCI with fields repurposed for dormancy indication has scheduled PDSCH reception on more than one cells, the mc-DCI is treated as a unicast DCI of the cell with the smallest index from the more than one cells.
-  If a mc-DCI with fields repurposed for dormancy indication has scheduled PDSCH reception on a single cell, the mc-DCI is treated as a unicast DCI of the cell. 
-  If a mc-DCI with fields repurposed for dormancy indication has no scheduled PDSCH reception, the mc-DCI is treated as a unicast DCI of the Pcell
Proposal 14. If a mc-DCI including dormancy indication does not schedule any PDSCH, UE is expected to provide HARQ-ACK information in response to a detection of the DCI format 1-3 after N symbols from the last symbol of a PDCCH providing the DCI format 1-3, where N is determined as the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format 1-3 and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1-3.
Proposal 15. If UE receives a number  of PDSCHs on a serving cell c with smallest index from the more than one serving cells that are scheduled by DCI format 1-3 in a same PDCCH monitoring occasion m, the serving cell c is counted  times for PDCCH monitoring occasion m in increasing order of the PDSCH reception starting time on the serving cell c
Proposal 16. Adopt TP5 for TS 38.213.
Proposal 17. 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 the smallest BWP-Id that can be scheduled by the DCI format 1-3 or DCI format 0-3, as specified in 38.212, 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 that can be scheduled by the DCI format 1-3 or DCI format 0-3, as specified in 38.212, across cells included in ScheduledCell-ListDCI-1-3 or ScheduledCell-ListDCI-0-3 ..
Proposal 18. The inclusion of dynamic waveform indication in DCI format 0_3 is supported and can be configurable.
Proposal 19. 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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