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Introduction
Below we discuss maintenance issues for Rel-18 mc-DCI.
[bookmark: _Ref178064866]Discussion
Case 2 SCell dormancy indication
Following was agreed in RAN1#114bis
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.

The details of Case 1 Scell dormancy indication in DCI 0_3/1_3 were agreed in previous meeting. 
For Case 2 SCell dormancy indication in DCI 1_3, the fields used for dormancy indication can be same as those used for DCI 1_1. For handling FDRA, at least the field for PCell indication would have to follow the same handling as DCI 1_1. Regarding FDRA of co-scheduled cells other than PCell, the handling depends on whether PDSCH scheduling on those cells is supported using same DCI 1_3 indicating Case 2 dormancy indication. For this we prefer the simpler approach to reserve the FDRA fields for all the co-scheduled cells and not support same DCI 1_3 indicating Case 2 dormancy indication + PDSCH scheduling on co-scheduled cells other than PCell

[bookmark: _Toc149909726][bookmark: _Toc131759376]For Case 2 SCell dormancy indication via DCI 1_3, 
a. [bookmark: _Toc149909727]PCell FDRA field is handled in same way as DCI 1_1
b. [bookmark: _Toc149909728]Following fields are used for dormancy indication (the bits are handled in same way as DCI 1_1)
i. [bookmark: _Toc149909729]MCS of TB1 corresponding to the primary cell
ii. [bookmark: _Toc149909730]NDI of TB1 corresponding to the primary cell
iii. [bookmark: _Toc149909731]RV of TB1 corresponding to the primary cell
iv. [bookmark: _Toc149909732]HARQ process number for block number corresponding to the primary cell
v. [bookmark: _Toc149909733]Antenna port(s) 
vi. [bookmark: _Toc149909734]DMRS sequence initialization
c. [bookmark: _Toc149909735]DCI 1_3 indicating Case 2 dormancy indication + PDSCH scheduling on co-scheduled cells other than PCell is not supported
d. [bookmark: _Toc149909736]Adopt TP1 and TP2 for 38.213 and 38.212 respectively capturing the details of SCell dormancy Case 2 for DCI 1_3
Dynamic waveform switching
In Rel-18 coverage enhancements WI, dynamic waveform switching (DWS) functionality (for switching between CP-OFDM and DFT-S-OFDM) was introduced for PUSCH transmissions. Two aspects related to DWS need to be addressed.
· The field (transform precoder indicator) is missing for DCI 0_3 (e.g. in 38.212) and should be supported. A corresponding new RRC parameter (like dynamicTransformPrecoderIndicationDCI-0-1) would also be needed - it is used to determine the presence of this field in the DCI 0_3. We think a single bit in the DCI that is applied to all cells in the scheduled cell set and for which the parameter is configured is enough for the transform precoder indicator. Rel-18 DWS supports waveform switching in two directions. The one from CP-OFDM to DFT-S-OFDM can improve UL coverage with higher UE transmission power. The other one from DFT-S-OFDM to CP-OFDM may happen when a UE is leaving coverage-limited situation and can be configured with UL CA, where the combination of DWS and DCI format 0_3 would be valid and useful.
· An update is needed for DMRS sequence initialization considering the case where some cells scheduled by DCI 0_3 may use PUSCH with DFT-S-OFDM while some others may use PUSCH with CP-OFDM, which can occur with/without DWS.  

[bookmark: _Toc149909737]Support dynamic waveform switching using DCI 0_3
e. [bookmark: _Toc149909738]Introduce an RRC parameter dynamicTransformPrecoderIndicationDCI-0-3 that configures presence of the transform precoder indicator field in DCI format 0_3.
f. [bookmark: _Toc149909739][bookmark: _Hlk146795902]Adopt TP3 for 38.212 to include the Transform precoder indicator for DCI 0_3 reflecting that the dynamic waveform switching field is supported for DCI 0_3. 
g. [bookmark: _Toc149909740]Adopt TP4 for 38.212 for updating DMRS sequence initialization for DCI 0_3 reflecting that the field is applicable to only the cells for which transform precoding is not enabled. 
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For Case 2 SCell dormancy indication via DCI 1_3,
a.	PCell FDRA field is handled in same way as DCI 1_1
b.	Following fields are used for dormancy indication (the bits are handled in same way as DCI 1_1)
i.	MCS of TB1 corresponding to the primary cell
ii.	NDI of TB1 corresponding to the primary cell
iii.	RV of TB1 corresponding to the primary cell
iv.	HARQ process number for block number corresponding to the primary cell
v.	Antenna port(s)
vi.	DMRS sequence initialization
c.	DCI 1_3 indicating Case 2 dormancy indication + PDSCH scheduling on co-scheduled cells other than PCell is not supported
d.	Adopt TP1 and TP2 for 38.213 and 38.212 respectively capturing the details of SCell dormancy Case 2 for DCI 1_3
Proposal 2	Support dynamic waveform switching using DCI 0_3
a.	Introduce an RRC parameter dynamicTransformPrecoderIndicationDCI-0-3 that configures presence of the transform precoder indicator field in DCI format 0_3.
b.	Adopt TP3 for 38.212 to include the Transform precoder indicator for DCI 0_3 reflecting that the dynamic waveform switching field is supported for DCI 0_3.
c.	Adopt TP4 for 38.212 for updating DMRS sequence initialization for DCI 0_3 reflecting that the field is applicable to only the cells for which transform precoding is not enabled.
 
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref133499858][bookmark: _Ref135035166][bookmark: _Ref174151459][bookmark: _Ref189809556]38.212-i00
38.213-i00
Annex TP1
TP1 for 38.213 to correct the details of SCell dormancy Case 1 and Case 2 for DCI 1_3 and Case 1 for DCI 0_3. Otherwise, the specification would be incorrect.
[bookmark: _Toc12021467][bookmark: _Toc20311579][bookmark: _Toc26719404][bookmark: _Toc29894837][bookmark: _Toc29899136][bookmark: _Toc29899554][bookmark: _Toc29917291][bookmark: _Toc36498165][bookmark: _Toc45699191][bookmark: _Toc146214415]9.1	HARQ-ACK codebook determination
<Omit unchanged text>
If a UE detects a DCI format 1_1/1_3 indicating 
-	SCell dormancy without scheduling a PDSCH reception, as described in clause 10.3, and
-	is provided pdsch-HARQ-ACK-Codebook = dynamic or pdsch-HARQ-ACK-Codebook-r16
the UE generates a HARQ-ACK information bit as described in clause 9.1.3 for a DCI format 1_1/1_3 indicating SCell dormancy and the HARQ-ACK information bit value is ACK.
<Omit unchanged text>

[bookmark: _Toc12021474][bookmark: _Toc20311586][bookmark: _Toc26719411][bookmark: _Toc29894844][bookmark: _Toc29899143][bookmark: _Toc29899561][bookmark: _Toc29917298][bookmark: _Toc36498172][bookmark: _Toc45699198][bookmark: _Toc146214422]9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
<Omit unchanged text>
Table 9.1.3-2: Value of DAI
	DAI
MSB, LSB
	 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release or providing TCI state update or DCI format 1_1/1_3 indicating SCell dormancy is present, or number of PDCCH monitoring occasions associated with PDCCH for scheduling PDSCH receptions on more than one cells, denoted as  and 

	0,0
	1
	

	0,1
	2
	

	1,0
	3
	

	1,1
	4
	



<Omit unchanged text>
[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
[bookmark: _Hlk39666961]<Omit unchanged text>
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 0_1 and DCI format 1_1 or at least one of DCI format 0_3 and DCI format 1_3, and if one or both of DCI format 0_1 and DCI format 1_1 or 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_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, or if the UE detects a DCI format 0_3 or DCI format 1_3 that include a SCell dormancy indication field
-	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
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1/1_3, and if
-	the CRC of DCI format 1_1/1_3  is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	a one-shot HARQ-ACK request field is not present or has a '0' value, and if
-	the UE detects a DCI format 1_1 on the primary cell that does not include a carrier indicator field, or detects a DCI format 1_1 on the primary cell that includes a carrier indicator field with value equal to 0, or the UE detects a DCI format 1_3 on the primary cell that does not include a scheduled cell set indicator or detects a DCI format 1_1 on the primary cell that includes a scheduled cell set indicator indicating the value corresponding to the scheduled cell set containing the primary cell, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1/1_3 are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1/1_3 are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1/1_3 are equal to 0 or 1
the UE considers the DCI format 1_1/1_3 as indicating SCell dormancy, not scheduling a PDSCH reception, and for transport block 1 interprets the sequence of fields of
-	modulation and coding scheme for the block number corresponding to the primary cell
-	new data indicator for the block number corresponding to the primary cell
-	redundancy version for the block number corresponding to the primary cell
and of
-	HARQ process number for the block number corresponding to the primary cell
-	antenna port(s)
-	DMRS sequence initialization
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormantBWP-Id, for the UE for a corresponding activated SCell 
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by firstWithinActiveTimeBWP-Id, for the UE for a corresponding activated SCell, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for a corresponding activated SCell, 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
If an active DL BWP provided by dormantBWP-Id for a UE on an activated SCell is not a default DL BWP for the UE on the activated SCell, as described in clause 12, the BWP inactivity timer is not used for transitioning from the active DL BWP provided by dormantBWP-Id to the default DL BWP on the activated SCell.
A UE is expected to provide HARQ-ACK information in response to a detection of a DCI format 1_1/1_3 indicating SCell dormancy after  symbols from the last symbol of a PDCCH providing the DCI format 1_1/1_3. 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_1/1_3  and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1_1/1_3.
<Omit unchanged text>

Annex TP2
TP2 for 38.212 to correct the details of SCell dormancy Case 2 for DCI 1_3. Otherwise, the specification would be incorrect.

7.3.1.2.4	Format 1_3
<Omit unchanged text>
-	SCell dormancy indication - 0 bit if higher layer parameter dormancyDCI-0-3 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 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 all bits of frequency domain resource assignment for each scheduled cell of the set of cells 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 for the block number corresponding to the primary cell
-	New data indicator of transport block 1 for the block number corresponding to the primary cell
-	Redundancy version of transport block 1 for block number corresponding to the primary cell
-	HARQ process number for block number corresponding to the primary cell
-	Antenna port(s) 
-	DMRS sequence initialization
<Omit unchanged text>


Annex TP3
TP3 for 38.212 to include the Transform precoder indicator for DCI 0_3 reflecting that the dynamic waveform switching field is supported for DCI 0_3. Otherwise, the specification would be incorrect.
7.3.1.1.4	Format 0_3
<Omit unchanged text>
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	0 bit if higher layer parameter pdcchMonAdaptDCI-0-3 is not enabled;
-	otherwise, 
-	1 or 2 bits, if searchSpaceGroupIdList-r17 is not configured and if pdcch-SkippingDurationList is configured
-	1 bit if the UE is configured with only one duration by pdcch-SkippingDurationList;
-	2 bits if the UE is configured with more than one duration by pdcch-SkippingDurationList.
-	1 or 2 bits, if pdcch-SkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if pdcch-SkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	Transform precoder indicator – 0 or 1 bit
[bookmark: _Hlk146796143]-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-3 is configured to 'enabled ' for at least one cell in the scheduled cell set, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled. This field is applied to all the scheduled cells indicated by Scheduled cells indicator field or Frequency domain resource assignment field and for which the dynamicTransformPrecoderIndicationDCI-0-3 is configured to ‘enabled’
-	0 bit otherwise.
If ScheduledCellCombo-ListDCI-0-3 for the cell set is configured, zeros shall be appended to DCI format 0_3 if needed until the payload size equals the size of DCI format 0_3 that is determined by the configuration of the corresponding active bandwidth part(s) of the scheduled cells in the entry which results in the largest size among the entries in the higher layer parameter ScheduledCellCombo-ListDCI-0-3; otherwise, zeros shall be appended to DCI format 0_3 if needed until the payload size equals the size of DCI format 0_3 that is determined by the configuration of the corresponding active bandwidth part(s) of all the cells within the scheduled cell set.
<omit unchanged text>
Annex TP4
TP4 for 38.212 for updating DMRS sequence initialization for DCI 0_3 reflecting that the field is applicable to only the cells for which transform precoding is not enabled. Otherwise, the specification would be incorrect. 
[bookmark: _Toc146106268]7.3.1.1.4	Format 0_3
<Omit unchanged text>
· DMRS sequence initialization – 1 bit. This field is applied to all the scheduled cells for which transform precoding is not enabled indicated by Scheduled cells indicator field or Frequency domain resource assignment field independently.
<Omit unchanged text>
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