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1. Introduction
In this contribution, we discuss remaining issues on multi-carrier PUSCH/PDSCH scheduling with single DCI in Rel-18 Multi-carrier enhancements.

2. Discussion
2.1 Potential updates for TS 38.300
We observe potential updates for TS 38.300 to capture the multi-cell scheduling features, and hence we discuss it in this section.
According to the current TS 38.300, scheduling restrictions are captured for cross-carrier scheduling in section 10.8 as follows, and hence we think similar level of descriptions would be necessary/preferable for multi-carrier scheduling.
	[bookmark: _Toc20388018][bookmark: _Toc29376098][bookmark: _Toc37231995][bookmark: _Toc46502052][bookmark: _Toc51971400][bookmark: _Toc52551383][bookmark: _Toc139018117]10.8	Cross Carrier Scheduling
Cross-carrier scheduling with the Carrier Indicator Field (CIF) allows the PDCCH of a serving cell to schedule resources on another serving cell but with the following restrictions:
-	When cross-carrier scheduling from an SCell to PCell is not configured, PCell can only be scheduled via its PDCCH;
-	When cross-carrier scheduling from an SCell to PCell is configured:
-	PDCCH on that SCell can schedule PCell's PDSCH and PUSCH;
-	PDCCH on the PCell can schedule PCell's PDSCH and PUSCH but cannot schedule PDSCH and PUSCH on any other cell;
-	Only one SCell can be configured to be used for cross-carrier scheduling to PCell.
-	When an SCell is configured with a PDCCH, that cell's PDSCH and PUSCH are always scheduled by the PDCCH on this SCell;
-	When an SCell is not configured with a PDCCH, that SCell's PDSCH and PUSCH are always scheduled by a PDCCH on another serving cell;
-	The scheduling PDCCH and the scheduled PDSCH/PUSCH can use the same or different numerologies.



At the RAN#97-e meeting, the following proposals and conclusion were agreed.
	Updated proposal 4.3:
− Configuring more than one scheduling cell for DCI format 0_X/1_X for each scheduled cell is not supported for the multi-cell PUSCH/PDSCH scheduling in Rel-18.

Updated proposal 4.5:
− 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

Conclusion:
− Following is excluded from multi-cell PDSCH/PUSCH scheduling in Rel-18.
· PCell schedules multiple cells by DCI format 0_X/1_X when a sSCell is configured to schedule PCell



In our view, at least the scheduling restrictions that are captured in the above agreement should be listed in TS 38.300 similar to the cross-carrier scheduling.

Proposal 1: Discuss potential updates for TS 38.300 for multi-cell scheduling and consider the following TP as a starting point.
	10.10	Multi-carrier scheduling
Multi-carrier scheduling with Scheduled cell set indicator field allows the PDCCH of a serving cell to schedule resources on one or more serving cells with a single DCI but with the following restrictions:
· When a serving cell is configured with a PDCCH which schedules PDSCH(s)/PUSCH(s) on a cell set(s), the PUSCH/PDSCH on serving cells in the cell set(s) is always scheduled by a PDCCH on the serving cell;
· When PCell is configured with a PDCCH which schedules PDSCH(s)/PUSCH(s) on serving cells in a cell set(s), that PCell’s PDSCH and PUSCH cannot be scheduled by a PDCCH on an SCell;
· When an SCell is configured with a PDCCH which schedules PDSCH(s)/PUSCH(s) on serving cells in a cell set(s), PDSCH/PUSCH on PCell is not scheduled from that SCell;
· The scheduling PDCCH and the scheduled PDSCH(s)/PUSCH(s) can use the same or different numerologies;
· The co-scheduled PDSCH(s)/PUSCH(s) with a PDCCH use the same numerology.




In addition, it has been discussed in UE feature session and RRC parameter list session for multi-cell scheduling whether/how to capture the scheduling restriction that the scheduling cell cannot be scheduled by another cell when scheduling cell is not included in a set of cells.
In our understanding, when PCell is the scheduling cell, it was agreed that the PCell cannot be scheduled from another cell when the PCell is not included in the set of cells according to the conclusion made at RAN#97-e as shown above. In addition, when SCell is the scheduling cell, the SCell cannot be scheduled from another cell according to the description in TS 38.300 section 10.8, i.e., “When an SCell is configured with a PDCCH, that cell's PDSCH and PUSCH are always scheduled by the PDCCH on this SCell;”.
Given that it can be implicitly interpreted from the current specification and proposed updates for multi-cell scheduling in TS38.300 that the scheduling cell cannot be scheduled by another cell, we don’t see the strong need to capture it clearly.
If it should be explicitly captured to make it clear, we think TS 38.300 is appropriate but open to discuss whether/how to capture and which specification is appropriate.


2.2 Discussion on Type-1A fields
Interpretation of Type 1A fields
At the previous RAN1 meetings, the definition and the field size of Type-1A field were agreed as follows.
	Agreement
For discussing field design of DCI format 0_X/1_X which schedules more than one cell, reformulate the types of DCI fields as below: 
· Type-1 field: 
· Type-1A field: A single field indicating common information to all the co-scheduled cells
· Type-1B field: A single field indicating separate information to each of co-scheduled cells via joint indication
· Type-1C field: A single field indicating an information to only one of co-scheduled cells
· Type-2 field: Separate field for each of the co-scheduled cells
· Type-3 field: Common or separate to each of the co-scheduled cells, or separate to each sub-group, dependent on explicit configuration. 
· Note: One sub-group comprises a subset of co-scheduled cells where a single field is commonly applied to the co-scheduled cell(s) belonging to a same sub-group.
· Note: Handling of any parameters applicable to multi-cell scheduling where corresponding fields are not included in DCI format 0_X/1_X (if any) will be separately discussed.

Agreement
For a set of cells configured for multi-cell scheduling using DCI format 0_X/1_X, 
· the size of a Type-1A field in the DCI format 0_X/1_X is determined as maximum field size of active BWP among all cells within the set of cells.
· the size of a Type-1B field in the DCI format 0_X/1_X is equal to ceiling(log2(N)), where N is the number of rows in RRC-configured table with each row containing multiple indexes for all cells within the set of cells. 
· The Type-1B field indicates one row of the configured table 
· The Type-1B index for a cell points to a corresponding index in a RRC configured table applicable for DCI format 0_1/1_1 or MAC CE activated values. 
· the size of a per cell Type-2 field in the DCI format 0_X/1_X is determined based on active BWP for each cell.



Based on the 1st agreement, the original concept of Type-1A field is to indicate common information to all the co-scheduled cells, and hence it can be assumed that the required bit(s) for type 1A field would be the same among all the co-scheduled cells. However, based on the 2nd agreement, it is allowed that the required number of bits for Type-1A field can be different among the cells in a set of cells and the Type-1A field size is determined as maximum required number of bit(s) among cells in a set of cells. This means that Type-1A field size can be larger than the required number of bit(s) for a certain cell. For example, the required bits can be different among cells for Type-1A fields such as VRB-to-PRB mapping, PRB bundling size, FH flag, open loop power control, Antenna port (if configured as Type-1A), TPMI (if configured as Type-1A) and SRI (if configured as Type-1A). For these fields, it should be clarified how the Type-1A field is interpreted for the cell.
According to the current specification, similar case can happen when BWP switching in indicated in DCI and it is specified how to interpret the larger size of DCI field than required as below.
	If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active 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 bandwidth 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 
[bookmark: _Hlk146808133][bookmark: _Hlk146807866]- 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 required 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 format



In our view, it is straightforward to apply this DCI field handling for BWP switching for DCI format 0_3/1_3, i.e., simply LSB(s) of the Type-1A DCI field equals to the one required for the cell is interpreted for the cell in general.
However, at the last RAN1 meeting, it was pointed by company that out-of-range indication issue still happen and this principle, i.e., interpret LSB, may not be applicable for some fields such as BWP indicator, Antenna port, SRI and/or TPMI. In our understanding, out-of-range indication can be avoided by NW configuration in principle, but we are fine to discuss such exception field and the field-specific handling, e.g., apply default value or ignore the indicated value etc.
Proposal 2: For Type-1A fields in DCI format 0_3/1_3, if the size of the information field is larger than the one required for the DCI format interpretation for a cell that is indicated by Scheduled cells indicator field or Frequency domain resource assignment field, the UE uses a number of least significant bits of the DCI field equal to the one required for the cell that is indicated by Scheduled cells indicator field or Frequency domain resource assignment field, unless otherwise specified.


Priority indicator (and potentially other type 1A fields)
For some cell in a set of cells, when the cell is not configured with a certain RRC parameter, the indicated value via Type-1A field in DCI format 0_3/1_3 is not applied, i.e., a UE ignore the indicated value for the cell, while it is applied for some other cells in the set of cells which is configured with the RRC parameter. For example, for frequency hopping flag, the applicable cell is specified as follows;
	Frequency hopping flag - 0 or 1 bit
-	0 bit if the higher layer parameter frequencyHopping is not configured for any cell configured by higher layer parameter ScheduledCell-ListDCI-0-3 in the scheduled cell set;
-	1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in Clause 6.3 of [6, TS 38.214].
The field is only applicable to a scheduled cell configured with frequencyHopping, and is applied to the applicable scheduled cells independently. 



In general, this framework would work for Type-1A fields in DCI format 0_3/1_3. However, it means that the different value can be applied for each cell and it would not work for some Type-1A field such as priority indicator. For priority indicator, it is concerned that it may complicate the UE/schedular behavior if priority indicator in DCI format 0_3 can indicate different priority among co-scheduled cells while this field is Type-1A field.
At the RAN1#112 meeting, it was discussed how to ensure that the same priority is applied to all the co-scheduled cells. For example, when only some of the cells in the set of cells are configured with priorityIndicatorDCI-0-1-r16, then priority can be applied only for the cells which is configured with priorityIndicatorDCI-0-1-r16 but not applied for other cells scheduled with the same DCI. On the other hand, it is too restrictive that priority indicator can be configured in DCI format 0_3 only when all the cells in the set of cells are configured with priorityIndicatorDCI-0-1-r16. As a result, offline consensus was achieved that priority indicator in DCI format 0_3 is active only when all the co-scheduled cells scheduled with the DCI is configured with priorityIndicatorDCI-0-1-r16. This means that if co-scheduled cells include at least one cell without configuration of priorityIndicatorDCI-0-1-r16, the priority indicator field is not applied to all the co-scheduled cells. It should be noted that it does not restrict the configuration of set of cells, i.e., it is allowed to have a priority indicator field in DCI format 0_3/1_3 when at least one cell is configured with priorityIndicatorDCI-0-1-r16.
In addition, it was pointed at the last RAN1 meeting that when priorityIndicatorDCI-0-3 is configured, priority indicator is available for all the cells in a set of cells regardless of configuration of priorityIndicatorDCI-0-1-r16 or priorityIndicatorDCI-0-2-r16 for a cell. In our understanding, it can also ensure that the same priority is applied for all the co-scheduled cells.
According to the current specification, priority indicator in DCI format 0_3 is specified as follows and priority indicator field is applied to all the co-scheduled cells regardless of the combination of co-scheduled cells. Therefore, it should be clarified how to ensure the same priority is applied for all the co-scheduled cells and whether priority indicator field is applicable to all the co-scheduled cells when priorityIndicatorDCI-0-3 is configured but priorityIndicatorDCI-0-1-r16 or priorityIndicatorDCI-0-2-r16 is not configured for a given cell in the set of cells cell.
	Priority indicator - 0 bit if higher layer parameter priorityIndicatorDCI-0-3 is not configured; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213]. This field is applied to all the scheduled cells indicated by Scheduled cells indicator field or Frequency domain resource assignment field.



Proposal 3: Discuss how to ensure the same priority is applied for all the co-scheduled cell when priorityIndicatorDCI-0-3 is configured.
· Alt.1: The value indicated by priority indicator field in DCI format 0_3 is applied to co-scheduled cells only when all the co-scheduled cells are configured with priorityIndicatorDCI-0-1-r16 or priorityIndicatorDCI-0-2-r16.
· Alt.2: The value indicated by priority indicator field in DCI format 0_3 is applied to all the co-scheduled cells regardless of the configuration of priorityIndicatorDCI-0-1-r16 or priorityIndicatorDCI-0-2-r16.


2.3 Details on SCell dormancy indication case 2 for DCI format 1_3
At the last RAN1 meeting, following agreement was made.
	Agreement
For MC-DCI, SCell dormancy indication Case 1 (for both DCI format 0-3 and 1-3) and Case 2 (only for DCI format 1-3) are supported.



Based on this agreement, the details on SCell dormancy indication case 2 for DCI format 1_3 should be discussed. 
For the legacy DCI, SCell dormancy indication case 2 is supported as follows.
	If one-shot HARQ-ACK request is not present or set to '0', and all bits of frequency domain resource assignment 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, this field is reserved and the following fields among the fields above are used for SCell dormancy indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell index 
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number 
-	Antenna port(s) 
-	DMRS sequence initialization



The fields that are used to indicate dormancy of SCell(s) is MCS, NDI and RV for TB1, HPN, Antenna port and DMRS sequence initialization. However, it was concerned at the last RAN1 meeting that, for DCI format 1_3, DMRS sequence initialization filed is Type-1A field and cannot be used for repurposing to indicate SCell dormancy. In addition, Antenna port field is configurable field in DCI format 1_3 and cannot be used as well when it is configured as Type-1A field. In principle, only Type-2 field can be repurposed for SCell dormancy indication case 2 and there is no other Type-2 field potentially used for SCell dormancy indication. Possibly, MCS, NDI and RV fields for TB2 can be used if configured. However, given that this is the maintenance phase, we don’t see the strong need of such optimization which are not supported for legacy operation. Therefore, for SCell dormancy indication case 2 based on DCI format 1_3, we can use only MCS, NDI and RV for TB1, HPN and Antenna port if configured as Type-2, i.e., the number of SCells for which DCI format 1_3 can indicate dormancy of each SCell is limited. We think such limitation is not a big issue in practice.

Proposal 4: Apply the following TP on top of TS38.212 CR[1].
	7.3.1.2.4	Format 1_3
<omitted text>
-	SCell dormancy indication - 0 bit if higher layer parameter dormancyDCI-1-3 or dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4, or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to the last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell. 

If one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, and all bits of frequency domain resource assignment 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 corresponding to a cell with smallest serving cell index, this field is reserved and the following fields among the fields above are used for SCell dormancy indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell index 
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number 
-	Antenna port(s) if configured as Type-2
<omitted text>




2.4 HARQ feedback for partial scheduling
At the last RAN1 meeting, partial scheduling was agreed when the MCS field for a certain cell is used for enhanced Type-3 HARQ-ACK trigger and HARQ-ACK retransmission slot offset indication.
	Agreement
For an enhanced Type-3 HARQ-ACK codebook triggered by a DCI format 1_3, if the enhanced Type-3 HARQ-ACK codebook indicator is not configured, the MCS field of TB1 corresponding to a cell with smallest serving cell index among the co-scheduled cells with invalid FDRA field values is used to indicate the index of the enhanced Type-3 HARQ-ACK codebook.
· Note: Cells with valid FDRA fields are scheduled

Agreement
For HARQ-ACK retransmission triggered by a DCI format 1_3, the MCS field of TB1 corresponding to a cell with smallest serving cell index among the co-scheduled cells with invalid FDRA field values is used to indicate the value of slot level offset l.
· Note: Cells with valid FDRA fields are scheduled



According to the current specification, for Type 2 HARQ-ACK codebook construction, it is specified in TS38.213-i00 that HARQ-ACK information without PDSCH reception is included in first sub-codebook and HARQ-ACK information for DCI format which schedules more than one cell is included in second sub-codebook.
	…
the UE determines the  according to the previous pseudo-code with the following modifications
-	 is used for the determination of a first HARQ-ACK sub-codebook for 
-	SPS PDSCH reception, 
-	any DCI format having associated HARQ-ACK information without scheduling PDSCH reception, and 
-	PDSCH reception scheduled by a DCI format scheduling one PDSCH
-	PDSCH reception with  for TBG-based HARQ-ACK information on the  serving cells,
-　 is replaced by  for the determination of a second HARQ-ACK sub-codebook corresponding to the  serving cells for TBG-based HARQ-ACK information, or for TB-based HARQ-ACK information corresponding to multiple PDSCH receptions scheduled by a single DCI format, and
…
If a UE is provided by MC-DCI-SetofCellsToAddModList a number of sets of serving cells and is provided USS sets to monitor PDCCH for detection of DCI format 1_3, the UE separately applies the following procedures for determining a corresponding second Type-2 HARQ-ACK sub-codebook for scheduling cells associated with DCI format 1_3 scheduling PDSCH receptions on more than one serving cells from a set of serving cells from the procedures for determining a first Type-2 HARQ-ACK sub-codebook for scheduling cells associated with DCI formats that do not schedule PDSCH receptions on more than one serving cells. The UE concatenates the second Type-2 HARQ-ACK sub-codebook to a 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 as described in this clause.



When the partial scheduling is indicated by DCI format 1_3, there is no PDSCH reception for a cell whose DCI field is used for enhanced Type-3 HARQ-ACK codebook trigger or HARQ-ACK retransmission indication while some other cell(s) can be scheduled by the DCI format 1_3. For such case, it is unclear whether the HARQ-ACK information for the cell without PDSCH scheduling should be included in the first sub-codebook or second sub-codebook. In our understanding, DAI is separately counted for first sub-codebook and second sub-codebook, but DCI format 1_3 has a single DAI field as Type-1A field, and hence the HARQ-ACK information for the cell without PDSCH scheduling (i.e., HARQ-ACK information associated with the DCI format 1_3) should be included in the second sub-codebook together with HARQ-ACK information for scheduled cells. 
When a MCS field for a cell in a set is repurposed and only one cell in the set is scheduled with the DCI format 1_3, the HARQ-ACK information associated with the DCI format 1_3 (i.e., for the cell for which MCS field is repurposed) and the HARQ-ACK information for the cell with PDSCH reception should be associated with second sub-codebook. However, in the current specification as shown above, it is described that HARQ-ACK information for DCI format which schedules PDSCHs on more than one cell is included in second sub-codebook, and the case where the DCI format 1_3 schedules PDSCH only on one cell while it is used for enhanced Type-3 HARQ-ACK trigger or HARQ-ACK retransmission slot offset indication is not covered.

Proposal 5: Apply the following TP for TS38.212-i00.
	[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc29894843][bookmark: _Toc29899142][bookmark: _Toc29899560][bookmark: _Toc29917297][bookmark: _Toc36498171][bookmark: _Toc45699197][bookmark: _Toc146789764]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel

<omitted text>
If a UE is provided by MC-DCI-SetofCellsToAddModList a number of sets of serving cells and is provided USS sets to monitor PDCCH for detection of DCI format 1_3, the UE separately applies the following procedures for determining a corresponding second Type-2 HARQ-ACK sub-codebook for scheduling cells associated with DCI format 1_3 scheduling PDSCH receptions on more than one serving cells from a set of serving cells, associated with DCI format 1_3 without scheduling PDSCH reception and associated with DCI format 1_3 having associated HARQ-ACK information with scheduling PDSCH reception on a single serving cell from the procedures for determining a first Type-2 HARQ-ACK sub-codebook for scheduling cells associated with DCI formats that do not schedule PDSCH receptions on more than one serving cells. The UE concatenates the second Type-2 HARQ-ACK sub-codebook to a 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 as described in this clause.
<omitted text>



In addition, when a MCS field for a cell in a set is used for enhanced Type-3 HARQ-ACK codebook trigger or HARQ-ACK retransmission indication and no cell in the set is scheduled by the DCI format 1_3, it is unclear whether the DAI for the DCI format 1_3 is counted as a part of first sub-codebook or second sub-codebook. In our view, for this case, either first sub-codebook or second sub-codebook would work, but first sub-codebook is preferable to reduce the redundant HARQ-ACK information.

Proposal 6: For Type-2 HARQ-ACK codebook, clarify that HARQ-ACK information without PDSCH reception indicated by a DCI format 1_3 is associated with first sub-codebook when a MCS field for a cell in a set is repurposed without PDSCH scheduling and no cell in the set is scheduled by the DCI format 1_3.

Furthermore, for the case when a MCS field for a cell in a set is used for enhanced Type-3 HARQ-ACK codebook trigger or HARQ-ACK retransmission indication and no cell or only one cell in the set is scheduled by the DCI format 1_3, it may need a clarification which cell is the reference cell for DAI counting of the DCI format 1_3.
According to the current specification, accumulative number of counter DAI is specified as follows in TS38.213-i00.
	A value of the counter downlink assignment indicator (DAI) field in DCI formats, each scheduling PDSCH receptions on respective single serving cells with associated HARQ-ACK information, or having associated HARQ-ACK information without scheduling a PDSCH reception, in a same HARQ-ACK codebook denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pairs in which PDSCH receptions, excluding PDSCH receptions that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if downlinkHARQ-FeedbackDisabled is provided or PDSCH receptions scheduled by DCI formats associated with G-RNTI/G-CS-RNTI with disabled HARQ-ACK information, or HARQ-ACK information bits that are not in response for PDSCH receptions, associated with the DCI formats, excluding the SPS activation DCI, is present up to the current serving cell and current PDCCH monitoring occasion, 
-	…
A value of the counter DAI field in DCI formats, each scheduling PDSCH receptions on respective more than one serving cells with associated HARQ-ACK information in a same HARQ-ACK codebook, denotes the accumulative number of {serving cell with smallest index from the more than one serving cells, PDCCH monitoring occasion}-pairs in which PDSCH receptions are present up to the current more than one serving cells and current PDCCH monitoring occasion,
-	…



In our view, for the case when a MCS field for a cell in a set is repurposed and no cell in the set is scheduled, it can be interpreted from the current specification to use {serving cell, PDCCH monitoring occasion}-pairs for cDAI counting of the DCI format 1_3, where the serving cell is the cell for which MCS field is repurposed. However, for the case when a MCS field for a cell in a set is repurposed and only one cell in the set is scheduled, it is unclear from the current specification which cell is the reference cell for the DAI counting. We think that in such case both the cell for which PDSCH is scheduled and the cell for which MCS field is repurposed are the serving cell, and {serving cell with smallest index, PDCCH monitoring occasion}-pairs can be used for cDAI counting.

Proposal 7: Apply the following TP for TS38.212-i00.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel

<omitted text>
A value of the counter DAI field in DCI formats, each scheduling PDSCH receptions on respective more than one serving cells with associated HARQ-ACK information or each having associated HARQ-ACK information with scheduling PDSCH reception on a single serving cell in a same HARQ-ACK codebook, denotes the accumulative number of {serving cell with smallest index from the more than one serving cells, PDCCH monitoring occasion}-pairs in which PDSCH receptions are present up to the current more than one serving cells and current PDCCH monitoring occasion,
<omitted text>




2.5 Rel-18 CovEnh (TPI field supported in Rel-18 CovEnh) for DCI format 0_3
For Rel-18 coverage enhancement, a new feature i.e., dynamic waveform switching, was introduced and it can be indicated in legacy non-fallback DCI formats with 1 bit. Similarly, it can be indicated by DCI format 0_3 and the type of the DWS indicator field in DCI format 0_3 need to be discussed if supported.
We are basically supportive to have DWS indicator (i.e., TPI) in DCI format 0_3. For type, basically we assume there are two potential directions: type 1A or type 2, which is basically a trade-off between flexibility per CC and DCI overhead caused. In case of type 1A, we assume 1-bit DWS will result in the same waveform (i.e., CP-OFDM or DFT-S-OFDM) for all the co-scheduled CCs. This achieve the support of DWS function for more than one CC in an efficient manner, which is much aligned with the intention of MC DCI introduction itself in our view. Meanwhile, it will automatically give up supporting some cases, e.g., different waveform for different CC, which can easily be addressed by selecting type 2. This might be a valid option for e.g., inter-band CA, in which independent PA per CC can be assumed in many cases. 
In our view, although we understand there could be some benefits to select type 2 for DWS in DCI 0_3, we currently prefer to go with type 1A for this issue. One reason is that, as described above, 1-bit DWS is rather aligned with the intention of introducing DCI format 0_3/1_3, that is, to achieve simple multi-CC operations by a single DCI transmission. Also, if different co-scheduled CCs should apply different waveform by DCI 0_3, it would still be possible to reuse RRC-based waveform configuration in many cases. Thus, single bit DWS for DCI 0_3 doesn’t degrade its benefit so much. Moreover, we would like to point out that in CovEnh WI, there were some discussions on how to support multi-CC operation for DWS with legacy per-CC DCI, in which the main concern is the case of different waveform for different CCs especially when shared PA is expected. If we try to support type 2, it will create almost the same discussion as the one in CovEnh WI described here. We do not think such a direction would be good in this CR stage. To complete the design in this meeting, our preference is type 1A here.
Proposal 8: Dynamic waveform switching indicator can be configured in DCI format 0_3.
· The field type should be Type-1A.


2.6 Field size for DMRS sequence initialization
According to the current specification, the size of DMRS sequence initialization field in DCI format 0_1/0_2/1_2 can be 0 when transform precoder is enabled or dmrs-SequenceInitializationDCI-0-2/dmrs-SequenceInitializationDCI-1-2 is not configured.
For DCI format 0_1
	DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled.  


For DCI format 0_2
	DMRS sequence initialization – 0 or 1 bit
 - 0 bit if the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is not configured or if transform precoder is enabled;
- 1 bit if transform precoder is disabled and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured.



However, at the previous RAN1 meeting, it was agreed that DMRS sequence initialization field in DCI format 0_3 is 1 bit without mentioning the transform precoder or corresponding RRC parameter for DCI format 0_3. Based on the following updated specification, DMRS sequence initialization field can be 0 bit when transform precoder is enabled by higher layer or dmrs-SequenceInitializationDCI-0-2 is not configured.
In our understanding, the case when DMRS sequence initialization field in DCI format 0_3 is 0 bit was not precluded intentionally when RAN1 agreed on the type and size of DMRS sequence initialization field. Therefore, we propose to clarify that DMRS sequence initialization field in DCI format 0_3 can be 0 bit when transform precoder is enabled for all the cells in a set of cells.
In addition, according to the Rel-18 CovEnh discussion, the following agreement was made at the RAN1#114bis meeting for the DMRS sequence initialization field in DCI format 0_1/0_2. 
	Agreement
The following changes to Section 7.3.1.1.2, TS 38.212 v18.0.0 is endorsed in principle.
(TS38.212 v18.0.0, 7.3.1.1.2)
-	DMRS sequence initialization – 0 bit if transform precoder is enabled by higher layers and the Transform precoder indicator field is not present; 1 bit if transform precoder is disabled by higher layers or if the Transform precoder indicator field is present. If the Transform precoder indicator field is present and set to ‘0’, the bit is reserved.
Agreement
The following changes to Section 7.3.1.1.3, TS 38.212 v18.0.0 is endorsed in principle.
-     DMRS sequence initialization – 0 or 1 bit
-	0 bit if the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is not configured, or if transform precoder is enabled by higher layers and the Transform precoder indicator field is not present;
-     1 bit if transform precoder is disabled by higher layers and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured, or if the Transform precoder indicator field is present and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured. If the Transform precoder indicator field is present and set to ‘0’, the bit is reserved.



Based on the agreement in the Rel-18 CovEnh discussion, if DWS indication by DCI format 0_3 is supported as we propose in Proposal 8, DMRS sequence initialization has 1 bit when TPI field is present in DCI format 0_3 and the bit would be reserved when the TPI field is set to “0”.

Proposal 9: Apply the following TP for TS38.212-i00.
	[bookmark: _Toc146188107][bookmark: _Toc146727655]7.3.1.1.4	Format 0_3
<omitted text>
[bookmark: _Hlk149824129]DMRS sequence initialization – 0 or 1 bit. This field is applied to all the scheduled cells indicated by Scheduled cells indicator field or Frequency domain resource assignment field independently.
· [bookmark: _Hlk149824150]1 bit if at least one of co-scheduled cells is configured with transform precoder disabled by higher layers or Transform precoder indicator field is present;
· If the Transform precoder indicator field is present and set to ‘0’, the bit is reserved.
· 0 bit otherwise.
This field is applied to all the scheduled cells indicated by Scheduled cells indicator field or Frequency domain resource assignment field independently.
<omitted text>



If TPI field is not supported in DCI format 0_3, the corresponding updates for TPI field in the TP would be omitted.

3. Conclusion 
In this contribution, we made following proposals.

Proposal 1: Discuss potential updates for TS 38.300 for multi-cell scheduling and consider the following TP as a starting point.
	10.10	Multi-carrier scheduling
Multi-carrier scheduling with Scheduled cell set indicator field allows the PDCCH of a serving cell to schedule resources on one or more serving cells with a single DCI but with the following restrictions:
· When a serving cell is configured with a PDCCH which schedules PDSCH(s)/PUSCH(s) on a cell set(s), the PUSCH/PDSCH on serving cells in the cell set(s) is always scheduled by a PDCCH on the serving cell;
· When PCell is configured with a PDCCH which schedules PDSCH(s)/PUSCH(s) on serving cells in a cell set(s), that PCell’s PDSCH and PUSCH cannot be scheduled by a PDCCH on an SCell;
· When an SCell is configured with a PDCCH which schedules PDSCH(s)/PUSCH(s) on serving cells in a cell set(s), PDSCH/PUSCH on PCell is not scheduled from that SCell;
· The scheduling PDCCH and the scheduled PDSCH(s)/PUSCH(s) can use the same or different numerologies;
· The co-scheduled PDSCH(s)/PUSCH(s) with a PDCCH use the same numerology.



Proposal 2: For Type-1A fields in DCI format 0_3/1_3, if the size of the information field is larger than the one required for the DCI format interpretation for a cell that is indicated by Scheduled cells indicator field or Frequency domain resource assignment field, the UE uses a number of least significant bits of the DCI field equal to the one required for the cell that is indicated by Scheduled cells indicator field or Frequency domain resource assignment field, unless otherwise specified.

Proposal 3: Discuss how to ensure the same priority is applied for all the co-scheduled cell when priorityIndicatorDCI-0-3 is configured.
· Alt.1: The value indicated by priority indicator field in DCI format 0_3 is applied to co-scheduled cells only when all the co-scheduled cells are configured with priorityIndicatorDCI-0-1-r16 or priorityIndicatorDCI-0-2-r16.
· Alt.2: The value indicated by priority indicator field in DCI format 0_3 is applied to all the co-scheduled cells regardless of the configuration of priorityIndicatorDCI-0-1-r16 or priorityIndicatorDCI-0-2-r16.

Proposal 4: Apply the following TP on top of TS38.212 CR[1].
	7.3.1.2.4	Format 1_3
<omitted text>
-	SCell dormancy indication - 0 bit if higher layer parameter dormancyDCI-1-3 or dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4, or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to the last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell. 

If one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, and all bits of frequency domain resource assignment 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 corresponding to a cell with smallest serving cell index, this field is reserved and the following fields among the fields above are used for SCell dormancy indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell index 
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number 
-	Antenna port(s) if configured as Type-2
<omitted text>



Proposal 5: Apply the following TP for TS38.212-i00.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel

<omitted text>
If a UE is provided by MC-DCI-SetofCellsToAddModList a number of sets of serving cells and is provided USS sets to monitor PDCCH for detection of DCI format 1_3, the UE separately applies the following procedures for determining a corresponding second Type-2 HARQ-ACK sub-codebook for scheduling cells associated with DCI format 1_3 scheduling PDSCH receptions on more than one serving cells from a set of serving cells, associated with DCI format 1_3 without scheduling PDSCH reception and associated with DCI format 1_3 having associated HARQ-ACK information with scheduling PDSCH reception on a single serving cell from the procedures for determining a first Type-2 HARQ-ACK sub-codebook for scheduling cells associated with DCI formats that do not schedule PDSCH receptions on more than one serving cells. The UE concatenates the second Type-2 HARQ-ACK sub-codebook to a 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 as described in this clause.
<omitted text>



Proposal 6: For Type-2 HARQ-ACK codebook, clarify that HARQ-ACK information without PDSCH reception indicated by a DCI format 1_3 is associated with first sub-codebook when a MCS field for a cell in a set is repurposed without PDSCH scheduling and no cell in the set is scheduled by the DCI format 1_3.

Proposal 7: Apply the following TP for TS38.212-i00.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel

<omitted text>
A value of the counter DAI field in DCI formats, each scheduling PDSCH receptions on respective more than one serving cells with associated HARQ-ACK information or each having associated HARQ-ACK information with scheduling PDSCH reception on a single serving cell in a same HARQ-ACK codebook, denotes the accumulative number of {serving cell with smallest index from the more than one serving cells, PDCCH monitoring occasion}-pairs in which PDSCH receptions are present up to the current more than one serving cells and current PDCCH monitoring occasion,
<omitted text>



Proposal 8: Dynamic waveform switching indicator can be configured in DCI format 0_3.
· The field type should be Type-1A.

Proposal 9: Apply the following TP for TS38.212-i00.
	7.3.1.1.4	Format 0_3
<omitted text>
DMRS sequence initialization – 0 or 1 bit. This field is applied to all the scheduled cells indicated by Scheduled cells indicator field or Frequency domain resource assignment field independently.
· 1 bit if at least one of co-scheduled cells is configured with transform precoder disabled by higher layers or Transform precoder indicator field is present;
· If the Transform precoder indicator field is present and set to ‘0’, the bit is reserved.
· 0 bit otherwise.
This field is applied to all the scheduled cells indicated by Scheduled cells indicator field or Frequency domain resource assignment field independently.
<omitted text>
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