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1. [bookmark: _Toc120549591]Introduction
The draft CRs for multi-cell PUSCH/PDSCH scheduling with a single DCI in Rel-18 Multi-carrier enhancements are endorsed after RAN1#114 meeting [1]. In this contribution, we will discuss and share our views on the remaining issues and draft CRs of multi-cell PUSCH/PDSCH scheduling with a single cell. 
2. Discussion
2.1 DCI field types
Considering the DCI fields included in DCI format 0_3/1_3, it is agreed in the RAN1#112 meeting that SCell dormancy indication, PDCCH monitoring adaptation indication, and minimum applicable scheduling offset indicator are included in DCI format 0_3/1_3 [2], while the types and bit length of the above DCI fields are not decided yet.
	Agreement
Inclusion of SCell dormancy indication in DCI format 0_X/1_X is configurable
Agreement
Inclusion of PDCCH monitoring adaptation indication in DCI format 0_X/1_X is configurable
Agreement
Inclusion of minimum applicable scheduling offset indicator in DCI format 0_X/1_X is configurable


2.1.1 SCell dormancy indication
SCell dormancy indication can be included in the DCI format 0_3/1_3 according to the configuration of RRC parameter dormancyDCI-0-3 and dormancyDCI-1-3. Considering the DCI field type, the SCell dormancy indication is applied to indicate dormancy behavior for one or more SCells within a group of SCells via bitmap, and the behavior is independent from multi-cell scheduling among co-scheduled cells. Thus, the SCell dormancy indication can be categorized as Type-1A field, and the existing higher layer parameter dormancyGroupWithinActiveTime can be reused for the configuration of SCell groups. Similar to the indication in DCI format 0_1/1_1, the bitmap and size of SCell dormancy indication field can be determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime.
In legacy behaviour, both scheduling DCI and non-scheduling DCI for DCI format 1_1 can be used for SCell dormancy indication, i.e., some fields in DCI format 1_1 with invalid FDRA can be reinterpreted for SCell dormancy indication when there is no PDSCH scheduling on the PCell, 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. While for multi-cell PDSCH scheduling, the DCI format 1_3 is designed to reduce the control overhead and improve spectral/power efficiency on scheduling data over multiple cells, the non-scheduling case for SCell dormancy indication by DCI format 1_3 is not preferred due to the larger payload size compared to legacy DCI format 1_1.
Proposal 1. The SCell dormancy indication in DCI format 1_3/0_3 can be defined as Type-1A field, and take the following TP for TS 38.212 section 7.3.1.1.4 and section 7.3.1.2.4.
	[bookmark: _Toc129874528]7.3.1.1.4	Format 0_3
<Unchanged text is omitted>
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyDCI-0-3 is not enabledconfigured; otherwise x bits 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 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.
<Unchanged text is omitted>
7.3.1.2.4	Format 1_3
<Unchanged text is omitted>
-	SCell dormancy indication – 0 bit if higher layer parameter SCell-dormancy-indication-Present dormancyDCI-1-3 is not enabledconfigured; otherwise x bits- 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 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.
<Unchanged text is omitted>


Considering that SCell dormancy indication can be included in DCI format 0_3/1_3, the SCell dormancy behaviour when UE detects DCI format 0_3 or DCI format 1_3 also needs to be captured in TS 38.213 section 10.3.
[bookmark: _Hlk146034863]Proposal 2. For SCell dormancy behaviour when UE detects DCI format 0_3/1_3, take the following TP for TS 38.213 section 10.3:
	[bookmark: _Toc29894868][bookmark: _Toc29899167][bookmark: _Toc29899585][bookmark: _Toc29917314][bookmark: _Toc36498188][bookmark: _Toc45699216][bookmark: _Toc137056415]10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
<Unchanged text is omitted>
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 0_1 and DCI format 1_1 and if one or both of DCI format 0_1 and DCI format 1_1 include a SCell dormancy indication field, or
if a UE is provided search space sets to monitor PDCCH for detection of one or both of DCI format 0_3 and DCI format 1_3, and if one or both of DCI format 0_3 and DCI format 1_3 include a SCell dormancy indication field,
-	the SCell dormancy indication field is a bitmap with size equal to a number of groups of configured SCells, provided by dormancyGroupWithinActiveTime, 
-	each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured Scells
-	if the UE detects a DCI format 0_3 or DCI format 1_3, or detects a DCI format 0_1 or a DCI format 1_1 that does not include a carrier indicator field, or detects a DCI format 0_1 or DCI format 1_1 that includes a carrier indicator field with value equal to 0, and if the DCI format 0_1 does not indicate UL grant Type 2 release nor deactivate semi-persistent CSI report(s) on PUSCH, or if the DCI format 1_1 does not indicate SPS PDSCH release
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormantBWP-Id, for the UE for each activated SCell in the corresponding group of configured SCells
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by firstWithinActiveTimeBWP-Id, for the UE for each activated SCell in the corresponding group of configured SCells, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
<Unchanged text is omitted>


2.1.2 PDCCH monitoring adaptation indication
As defined in Rel-17, UE power saving can be achieved through PDCCH monitoring adaptation mechanisms when configured by the network, and UE can perform the skipping of PDCCH monitoring and Search space set group (SSSG) switching based on the PDCCH monitoring adaption indication in DCI format 0_1/1_1/0_2/1_2 and corresponding higher layer parameters. 
It is agreed that PDCCH monitoring adaptation indication can be included in DCI format 0_3/1_3 based on the configuration of higher layer parameter pdcchMonAdaptDCI-0-3 and pdcchMonAdaptDCI-1-3. In legacy behavior, the PDCCH skipping and SSSG switching can only be performed on PCell due to legacy DCI formats with PDCCH skipping/SSSG switching indication can only be used for single cell scheduling. For DCI format 0_3/1_3 with multiple cells scheduling, the simplest way is to define the PDCCH monitoring adaptation indication as Type-1A field that indicates common information to all the co-scheduled cells simultaneously to provide the largest power saving gain. In addition, existing RRC parameters searchSpaceGroupIdList-r17 and pdcch-SkippingDurationList can be reused for determining the information and size in of PDCCH monitoring adaptation indication in DCI format 0_3/1_3. 
Therefore, the PDCCH monitoring adaptation indication in 38.212 draft CR endorsed in R1-2308709 [3] can be supported. And UE behaviors on search space set group switching and skipping of PDCCH by monitoring DCI format 0_3/1_3 should also be captured in TS 38.213 section 10.4. 
Proposal 3. The PDCCH monitoring adaptation indication in DCI format 1_3/0_3 can be defined as Type-1A field, and take the following TP for TS 38.213 section 10.4:
	[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc29899586][bookmark: _Toc29917315][bookmark: _Toc36498189][bookmark: _Toc45699217][bookmark: _Toc137056416]10.4	Search space set group switching and skipping of PDCCH monitoring
<Unchanged text is omitted>
A UE can be provided a set of durations by pdcch-SkippingDurationList for PDCCH monitoring on an active DL BWP of a serving cell and, if the UE is not provided searchSpaceGroupIdList-r17 on the active DL BWP of the serving cell, a DCI format 0_1 and, a DCI format 0_2 and DCI format 0_3 that schedule PUSCH transmission, and a DCI format 1_1 and, a DCI format 1_2 and DCI format 1_3 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits. 
If the field has 1 bit and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a '0' value for the bit indicates no skipping in PDCCH monitoring
-	a '1' value for the bit indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
If the field has 2 bits and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a '00' value for the bits indicates no skipping in PDCCH monitoring 
-	a '01' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the third value in the set of durations, if any; otherwise, if the set of durations includes two values, a use of the '11' value is reserved
A UE can be provided group indexes for a Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r17 for PDCCH monitoring on an active DL BWP of a serving cell and, if the UE is not provided pdcch-SkippingDurationList for the active DL BWP of the serving cell, a DCI format 0_1 and, a DCI format 0_2 and DCI format 0_3 that schedule PUSCH transmissions and a DCI format 1_1 and, a DCI format 1_2 and DCI format 1_3 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits for the serving cell. 
If the field has 1 bit and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a '0' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with other group indexes, if any
-	a '1' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with other group indexes, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17, if provided
If the field has 2 bits and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a '00' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with other group indexes, if any
-	a '01' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with other group indexes, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17, if provided
-	a '10' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 2 and stop of PDCCH monitoring according to search space sets with other group indexes, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17, if provided
-	a '11' value is reserved
A UE can be provided a set of durations by pdcch-SkippingDurationList and group indexes for a Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r17 for PDCCH monitoring on an active DL BWP of a serving cell and, a DCI format 0_1 and, a DCI format 0_2 and DCI format 0_3 that schedule PUSCH transmissions, and a DCI format 1_1 and, a DCI format 1_2 and DCI format 1_3 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 2 bits. 
<Unchanged text is omitted>


2.1.3 Minimum applicable scheduling offset indicator
The minimum applicable scheduling offset indicator in DCI format 1_3/0_3 is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP, and the presence of the indicator is configured by higher layer parameter minimumSchedulingOffsetK0DCI-1-3 and minimumSchedulingOffsetK0DCI-0-3 respectively. Considering that minimum applicable scheduling offset is introduced for cross-slot scheduling for UE power saving, it is preferred to apply the mechanism on all co-scheduled cells to achieve power-saving effectively. And as agreed in previous meetings, the same SCS and carrier type among co-scheduled cells are supported in Rel-18, thus, the minimum applicable scheduling offset indicator can be defined as Type-1A field, in which the common indication can be applied to all the co-scheduled cells. Similar to the legacy single cell scheduling DCI formats, 1 bit indication based on the Table 7.3.1.1.2-33 in TS 38.212 for joint indication of minimum applicable scheduling offset K0/K2 can be reused. 
Proposal 4. The minimum applicable scheduling offset indicator in DCI format 1_3/0_3 can be defined as Type-1A field, and take the following TP for TS 38.212 section 7.3.1.1.4 and section 7.3.1.2.4.
	[bookmark: _Hlk146128968]7.3.1.1.4	Format 0_3
<Unchanged text is omitted>
[bookmark: OLE_LINK28]-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-0-3 is not configured;
-	x bits 1 bit otherwise. The 1 bit indication is used to determine the minimum applicable K2 for the active UL BWP and the minimum applicable K0 value for the active DL BWP, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value.
<Unchanged text is omitted>
7.3.1.2.4	Format 1_3
<Unchanged text is omitted>
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-1-3 is not configured;
-	x bits 1 bit otherwise. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value.
<Unchanged text is omitted>


2.2 Zero-padding approach in draft CR 38.212
For Rel-18 multi-cell scheduling, how to determine the DCI size for each DCI field type have been discussed in RAN1, and the following agreement was reached in RAN1#112, 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.   
	RAN1#112 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.


When the table defining combinations of co-scheduled cells for the set of cells is configured, one remaining issue is how to determine the total DCI size considering different sizes of Type-2 field for each co-scheduled cell combination. To align the DCI size among different co-scheduled cell combinations, the following approaches of zero-padding are proposed in previous RAN1 meeting:
· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, 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. 
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations.
For Approach 1, zeros are padded to the end of each DCI format corresponding to each cell combination, which is straightforward and efficient to determine the total DCI size with per DCI format size aligned. While for Approach 2, zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations, which may introduce more spec impact. Besides, zero-padding to align the field size with the maximum size among all co-scheduled cell combinations per DCI field will also result in a larger DCI size compared with zero-padding on DCI format level in Approach 1. 
[bookmark: _Hlk146102813]For the issue on floating bit location of each Type-2 field for each scheduled cell, as UE can figure out the number of bits of each block per scheduled cell according to the RRC configuration, and interpret bit information corresponding to each scheduled cell based on scheduled cells indicator. Approach 2 may ensure fixed bit location for each Type-2 field, while UE still needs to perform DCI parsing for each co-scheduled cell to interpret the indication of Type-2 fields in DCI format 0_3/1_3 correctly, which needs similar implementation complexity from UE side. Therefore, it is preferred to take Approach 1 to align the DCI size across different cell combinations. The current 38.212 draft CR already takes zero-padding per DCI format in Approach 1 to ensure the same size across different cell combinations, thus no further update is needed.
Proposal 5. Support Approach 1 (“zero-padding on DCI format level”) to ensure same size across different cell combinations as specified in current 38.212 draft CR.
2.3 Interpretation of Type-1A fields
According to the designing principle of different field types of DCI format 0_3/1_3, the Type-1A fields could indicate common information shared by all co-scheduled cells, and the size of each Type-1A field is determined by the maximum field size of active BWP among all scheduled cells within the set of cells. However, for some of Type-1A fields, such as BWP indicator, antenna port indication (when configured as Type-1A field), invalid values/code points may occur when the size of configured states for the scheduled cell is smaller than the maximum field size. One remaining issue is how to handle the invalid values in a Type-1A field. 
To ensure UE correctly interpret Type-1A fields for each co-scheduled cell, network may configure the same number of values/code points for all co-scheduled cells to avoid invalid indication but will introduce unnecessary indication/scheduling restriction. Otherwise, pre-defined rule is needed when invalid values/code points for some of co-scheduled cells are indicated, which can effectively align the understanding of the indication between gNB and UE, and the following alternatives can be considered.
· Alt 1. Interpret LSBs of the indication in the field based on the available configuration for the co-scheduled cell. 
· Alt 2. Default value can be used to interpret the invalid value indicated in the field for the co-scheduled cell.
For Alt 1, when the filed size is beyond the indication range of the configuration for a scheduled cell, UE will only interpret LSBs of the filed based on the RRC configuration for that scheduled cell. While for Alt 2, new RRC parameters may be needed to configure the default value for each Type-1A field respectively, which is unexpected as it introduces additional RRC spec impact. From our perspective, it is more straightforward to adopt Alt 1, which can also avoid impact on network configuration flexibility.
Proposal 6. For Type-1A field, when invalid values/codepoints for a co-scheduled cell are indicated, UE interprets LSBs in the field for the cell based on its available configuration.
2.4 PUSCH repetitions and TBoMS with multi-cell PUSCH scheduling
For PUSCH transmission scheduled by DCI format 0_3 with PUSCH repetitions, there is one conclusion that PUSCH repetition Type B operation is not supported with DCI format 0_3 (i.e., UE cannot be configured with PUSCH repetition Type B applicable for DCI format 0_1). While whether PUSCH repetition Type A and TBoMS combined with multi-cell PUSCH scheduling can be supported has not been decided yet. 
From our perspective, PUSCH repetition Type A and TBoMS for PUSCH enhancement can be supported for PUSCH transmission scheduled by DCI format 0_3, which can provide benefits for uplink coverage performance with minimal spec impact considering the TDRA table applicable for DCI format 0_1 is reused for resource allocation in DCI format 0_3. And the current procedure as well as RRC parameters of slot counting for PUSCH repetition can directly be applied to multi-cell PUSCH scheduling with DCI format 0_3. 
From our understanding, PUSCH repetition Type A with DCI format 0_3 is already captured in current 38.214 draft CR endorsed in R1-2308721 [5], the corresponding part is shown as below. Furthermore, the Rel-17 coverage enhancement features such as TBoMS and available slot counting of PUSCH repetition Type A can also be applied to DCI format 0_3 if the UE has the capabilities to support them in single cell scheduling. The corresponding description can be added in TS 38.214 section 6.1.2.1 based on the current draft CR.
	6.1.2.1	Resource allocation in time domain
For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1, 0_2 or 0_3 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1.
-	the number of slots used for TBS determination N is equal to 1.


Proposal 7. PUSCH repetition Type A and TBoMS can be supported for multi-cell PUSCH scheduling with DCI format 0_3. And take the following TP for TS 38.214 section 6.1.2.1.
	[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][bookmark: _Toc130409815]6.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
-	for PUSCH scheduled by DCI format 0_1 or, DCI format 0_2, or DCI format 0_3, if numberOfSlotsTBoMS is present and larger than 1, the UE applies TB processing over multiple slots procedure when determining the time domain resource allocation.
<Unchanged text is omitted>
For TB processing over multiple slots, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, or scheduled by DCI format 0_3 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI
<Unchanged text is omitted>
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, and in case K>1, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or, 0_2 or 0_3, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or, 0_2 or 0_3.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or, 0_2 or 0_3 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or , 0_2 or 0_3, based on the TDRA information field value in the DCI format 0_1 or, 0_2 or 0_3.
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or , 0_2 or 0_3, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or, 0_2 or 0_3.
-	A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or 0_3 for paired spectrum only, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1, 0_2 or 0_3.
-	For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or ,0_2 or 0_3 when AvailableSlotCounting is enabled and K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or, 0_2 or 0_3, based on the TDRA information field value in the DCI format 0_1 or, 0_2 or 0_3. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot does not start or end at least  or , respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
If a UE would transmit a PUSCH of PUSCH repetition Type A when AvailableSlotCounting is enabled and K>1 or a TB processing over multiple slots over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the  slots, according to Clause 9, Clause 11.1, Clause 11.2A, Clause 15 and Clause 17.2 of [6, TS 38.213], the UE counts the slots in the number of  slots.
For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or, 0_2 or 0_3
-	if AvailableSlotCounting is enabled, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
-	Otherwise, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot. 
<Unchanged text is omitted>



3. Conclusions
In this contribution, remaining issues on multi-cell PUSCH/PDSCH scheduling with a single DCI are discussed, and the following proposals are made.
Proposal 1. The SCell dormancy indication in DCI format 1_3/0_3 can be defined as Type-1A field, and take the following TP for TS 38.212 section 7.3.1.1.4 and section 7.3.1.2.4.
	7.3.1.1.4	Format 0_3
<Unchanged text is omitted>
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyDCI-0-3 is not enabledconfigured; otherwise x bits 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 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.
<Unchanged text is omitted>
7.3.1.2.4	Format 1_3
<Unchanged text is omitted>
-	SCell dormancy indication – 0 bit if higher layer parameter SCell-dormancy-indication-Present dormancyDCI-1-3 is not enabledconfigured; otherwise x bits- 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 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.
<Unchanged text is omitted>


Proposal 2. For SCell dormancy behaviour when UE detects DCI format 0_3/1_3, take the following TP for TS 38.213 section 10.3:
	10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
<Unchanged text is omitted>
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 0_1 and DCI format 1_1 and if one or both of DCI format 0_1 and DCI format 1_1 include a SCell dormancy indication field, or
if a UE is provided search space sets to monitor PDCCH for detection of one or both of DCI format 0_3 and DCI format 1_3, and if one or both of DCI format 0_3 and DCI format 1_3 include a SCell dormancy indication field,
-	the SCell dormancy indication field is a bitmap with size equal to a number of groups of configured SCells, provided by dormancyGroupWithinActiveTime, 
-	each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured Scells
-	if the UE detects a DCI format 0_3 or DCI format 1_3, or detects a DCI format 0_1 or a DCI format 1_1 that does not include a carrier indicator field, or detects a DCI format 0_1 or DCI format 1_1 that includes a carrier indicator field with value equal to 0, and if the DCI format 0_1 does not indicate UL grant Type 2 release nor deactivate semi-persistent CSI report(s) on PUSCH, or if the DCI format 1_1 does not indicate SPS PDSCH release
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormantBWP-Id, for the UE for each activated SCell in the corresponding group of configured SCells
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by firstWithinActiveTimeBWP-Id, for the UE for each activated SCell in the corresponding group of configured SCells, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
<Unchanged text is omitted>


Proposal 3. The PDCCH monitoring adaptation indication in DCI format 1_3/0_3 can be defined as Type-1A field, and take the following TP for TS 38.213 section 10.4:
	10.4	Search space set group switching and skipping of PDCCH monitoring
<Unchanged text is omitted>
A UE can be provided a set of durations by pdcch-SkippingDurationList for PDCCH monitoring on an active DL BWP of a serving cell and, if the UE is not provided searchSpaceGroupIdList-r17 on the active DL BWP of the serving cell, a DCI format 0_1 and, a DCI format 0_2 and DCI format 0_3 that schedule PUSCH transmission, and a DCI format 1_1 and, a DCI format 1_2 and DCI format 1_3 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits. 
If the field has 1 bit and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a '0' value for the bit indicates no skipping in PDCCH monitoring
-	a '1' value for the bit indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
If the field has 2 bits and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a '00' value for the bits indicates no skipping in PDCCH monitoring 
-	a '01' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the third value in the set of durations, if any; otherwise, if the set of durations includes two values, a use of the '11' value is reserved
A UE can be provided group indexes for a Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r17 for PDCCH monitoring on an active DL BWP of a serving cell and, if the UE is not provided pdcch-SkippingDurationList for the active DL BWP of the serving cell, a DCI format 0_1 and, a DCI format 0_2 and DCI format 0_3 that schedule PUSCH transmissions and a DCI format 1_1 and, a DCI format 1_2 and DCI format 1_3 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits for the serving cell. 
If the field has 1 bit and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a '0' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with other group indexes, if any
-	a '1' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with other group indexes, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17, if provided
If the field has 2 bits and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a '00' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with other group indexes, if any
-	a '01' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with other group indexes, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17, if provided
-	a '10' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 2 and stop of PDCCH monitoring according to search space sets with other group indexes, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17, if provided
-	a '11' value is reserved
A UE can be provided a set of durations by pdcch-SkippingDurationList and group indexes for a Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r17 for PDCCH monitoring on an active DL BWP of a serving cell and, a DCI format 0_1 and, a DCI format 0_2 and DCI format 0_3 that schedule PUSCH transmissions, and a DCI format 1_1 and, a DCI format 1_2 and DCI format 1_3 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 2 bits. 
<Unchanged text is omitted>


Proposal 4. The minimum applicable scheduling offset indicator in DCI format 1_3/0_3 can be defined as Type-1A field, and take the following TP for TS 38.212 section 7.3.1.1.4 and section 7.3.1.2.4.
	7.3.1.1.4	Format 0_3
<Unchanged text is omitted>
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-0-3 is not configured;
-	x bits 1 bit otherwise. The 1 bit indication is used to determine the minimum applicable K2 for the active UL BWP and the minimum applicable K0 value for the active DL BWP, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value.
<Unchanged text is omitted>
7.3.1.2.4	Format 1_3
<Unchanged text is omitted>
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-1-3 is not configured;
-	x bits 1 bit otherwise. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value.
<Unchanged text is omitted>


Proposal 5. Support Approach 1 (“zero-padding on DCI format level”) to ensure same size across different cell combinations as specified in current 38.212 draft CR.
Proposal 6. For Type-1A field, when invalid values/codepoints for a co-scheduled cell are indicated, UE interprets LSBs in the field for the cell based on its available configuration.
Proposal 7. PUSCH repetition Type A and TBoMS can be supported for multi-cell PUSCH scheduling with DCI format 0_3. And take the following TP for TS 38.214 section 6.1.2.1.
	6.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
-	for PUSCH scheduled by DCI format 0_1 or, DCI format 0_2, or DCI format 0_3, if numberOfSlotsTBoMS is present and larger than 1, the UE applies TB processing over multiple slots procedure when determining the time domain resource allocation.
<Unchanged text is omitted>
For TB processing over multiple slots, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, or scheduled by DCI format 0_3 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI
<Unchanged text is omitted>
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, and in case K>1, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or, 0_2 or 0_3, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or, 0_2 or 0_3.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or, 0_2 or 0_3 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or , 0_2 or 0_3, based on the TDRA information field value in the DCI format 0_1 or, 0_2 or 0_3.
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or , 0_2 or 0_3, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or, 0_2 or 0_3.
-	A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or 0_3 for paired spectrum only, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1, 0_2 or 0_3.
-	For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or ,0_2 or 0_3 when AvailableSlotCounting is enabled and K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or, 0_2 or 0_3, based on the TDRA information field value in the DCI format 0_1 or, 0_2 or 0_3. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot does not start or end at least  or , respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
If a UE would transmit a PUSCH of PUSCH repetition Type A when AvailableSlotCounting is enabled and K>1 or a TB processing over multiple slots over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the  slots, according to Clause 9, Clause 11.1, Clause 11.2A, Clause 15 and Clause 17.2 of [6, TS 38.213], the UE counts the slots in the number of  slots.
For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or, 0_2 or 0_3
-	if AvailableSlotCounting is enabled, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
-	Otherwise, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot. 
<Unchanged text is omitted>
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