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[bookmark: _Toc138850576]Introduction
This contribution discusses the remaining issues related to multi-cell scheduling with a single DCI part of the Rel-18 Multicarrier Enhancements WI:
· In Section 2, we discuss some open points with UE features and RAN1 specification impacts. 
· In Section 3, we discuss some open points on the RRC parameters for MC-DCI from RAN1#114bis
[bookmark: _Toc138850577]Discussion on Multicarrier Enhancements
[bookmark: _Toc138850580]Missing agreements / conclusions on support of Rel-17 Cov. Enh. features & Rel-18 DWS (with impact on UE features, 38.212 & 38.214)
During the UE feature and draft CR discussions on Multi-cell DCI during previous meetings, it was evident that some decisions in RAN1 are still missing. 
During the discussion on the 38.214 draft CR after RAN1#112bis/113, it was discussed that the support of Rel-17 coverage enhancements features when scheduled by DCI format 0_3 is unclear, which includes 
· Support for TBoMS with DCI format 0_3
· Support for ‘Available slot counting’ for DCI format 0_3
· DM-RS bundling for PUSCH scheduled by DCI format 0_3

From our perspective, we think that the combination of multi-cell DCI format 0_3 with the related coverage enhancement features would only have a minor impact on the specification (as demonstrated by the initial version of the draft editor CR to 38.214 in RAN1#112bis-e) but clearly there is no absolute need to support all possible feature combinations with DCI format 0_3. Especially for UL CA, the need for coverage enhancement is a bit questionable, as having UL CA configured in some (UL) coverage limited situation seems to be slightly counter-productive. 
Moreover, the support for Rel-18 dynamic waveform switching (DWS) was discussed again in RAN1#114bis and it was discussed that the decision to support this feature would be done as part of the multi-cell scheduling discussions.     
Similar as for UL coverage enhancement, the motivation to have this supported for UL CA seems to be a bit limited as switching from OFDM to DFT-spread OFDM for UL CA (i.e. TX power limitation). But in contrast to the Rel-17 coverage enhancement features there is additional impact on the DCI design (in 38.212) with several needed additional decisions (Type 1A or Type 2 field) pending. 
Clearly, RAN1 should take a related decision here and maybe the simplest would be to not support these features for scheduling with DCI format 0_3 due to somehow limited motivation / use case for this feature combination. 
Proposal 2.1: The Rel-17 PUSCH coverage enhancements features (TBoMS, Available Slot counting, DM-RS bundling) and Rel-18 Dynamic Waveform Switching (DWS) are not supported for scheduling with DCI format 0_3.
· The related DWS specification handling is left to the Rel-18 Cov. Enh. WI (if any changes would be needed).
· For the Rel-17 UL coverage enhancement features for PUSCH scheduled by DCI format 0_3 the following TP to 38.214 should be adopted: 
	[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
<omitted text>
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, 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.
-	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 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, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, 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.
-	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.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, and the TDRA information field value in the RAR UL grant. 
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, 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 if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  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 tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst and the TDRA information field value in the DCI scheduling the PUSCH.
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 scrambled by TC-RNTI, 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 if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_3, based on the TDRA information field value in the DCI scheduling the PUSCH.
<omitted text>
For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or 0_2
-	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. 
-	Else if the PUSCH is scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI or by DCI format 0_3, 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.
<omitted text>



Case 2 SCell dormancy indication in DCI format 0_3/1_3 (38.212 impact)
RAN1#114bis agreed on the details of the Scell dormancy indication (support for Case 1 & Case 2). Case 1 is already captured in the latest draft 38.212 draft CR, but Case 2 is still missing. 
Therefore, we provide below the following TP to 38.212 to also capture SCell dormance indication Case 2 for DCI format 0_3. The text there is re-using some formulation from the latest 38.213 draft CR for Enh. Type 3 CB indication.  
Proposal 2.2: Adopt the following TP to 38.212 to capture also Case 2 SCell dormancy indication for DCI format 1_3, with the green parts being taken from DCI format 1_1 and the additions for 1_3 in red color: 
	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', the HARQ-ACK retransmission indicator is not present or set to ‘0’, and for one or more serving cells 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 of the  serving cell with smallest index among the one or more serving cells 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 AntennaPortsDCI0-3 is configured as ‘type2’
<omitted text>





FDRA Type 2 for DCI format 0_3
At RAN1#114bis, there had been some discussions on the missing support for FDRA Type 2 for DCI format 0_3 and the following was agreed (with 38.212 impact):
	Agreement:
· For DCI format 0_3, when ScheduledCellCombo-ListDCI-0-3 is not configured, all '0's for FDRA Type 2 with μ=1 or all ‘1’s for FDRA Type 2 with μ=0 indicates the corresponding cell is not scheduled.



But what is still missing (as brought up by Xiaomi), is the support for FDRA Type 2 in 38.214. In principle we are fine with the TP suggested by them, but think some wording change would help there a bit (compared to earlier version to align with the wording in other parts of 38.214 – namely talk about a ‘DCI format 0_1/0_2/...’ and not just ‘DCI 0_1/0_2/0_3’...

Proposal 2.3: Adopt the following TP to 38.214 for the support of FDRA Type 2 for PUSCH scheduled by DCI format 0_3: 
	[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343][bookmark: _Toc36645573][bookmark: _Toc45810618][bookmark: _Toc146791827]6.1.2.2.3	Uplink resource allocation type 2
In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI format 0_0 monitored in a UE-specific search space and DCI formats 0_1 and 0_3 a set of up to  contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. Within the active UL BWP, the assigned physical resource block  is mapped to virtual resource block  For DCI format 0_0 monitored in a UE-specific search space and DCI formats 0_1 and 0_3, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the union of the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. For DCI format 0_0 monitored in a common search space, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and a single uplink RB set of the active UL BWP. For DCI format 0_0 monitored in a CSS with CRC scrambled by an RNTI other than TC-RNTI, the uplink RB set is the lowest indexed one amongst uplink RB set(s) that intersects the lowest-indexed CCE of the PDCCH in which the UE detects the DCI format 0_0 in the active downlink BWP. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the uplink RB set of a PUSCH when scheduled by DCI format 0_0 monitored in a CSS with CRC scrambled by an RNTI other than TC-RNTI, the CORESET with lower ID among two CORESETs associated with two PDCCH candidates is used. If there is no intersection, the uplink RB set is RB set 0 in the active uplink BWP. For DCI format 0_0 with CRC scrambled by TC-RNTI, the uplink RB set is the same one in which the UE transmits the PRACH associated with the RAR UL grant, in which case the UE assumes that the uplink RB set is defined as when the UE is not configured with intraCellGuardBandsUL-List (see Clause 7).
	<omitted text>
For DCI format 0_0 monitored in a UE-specific search space and DCI formats 0_1 and 0_3 for both µ=0 and µ=1, the  the resource block assignment information indicate to a UE a set of contiguously allocated RB sets for PUSCH scheduled by DCI format 0_0 monitored in a UE-specific search space, DCI formats 0_1 or 0_3 and Type 1 and Type 2 configured grant. The resource allocation field consists of a resource indication value (). 
	<omitted text>



PDSCH processing time for different SCS between PDCCH & PDSCH

As Spreadtrum noted in their input contribution to RAN1#114bis, the UE PDSCH processing time for different SCS between PDCCH & PDSCH is of course also applicable to scheduling by DCI format 0_3. Looking at clause 5.5 of 38.214, just the heading would need to be changed as the description talks already about DCI received on one carrier and PDSCH on another carrier with a different SCS. 
But in contrast to Spreadtrum, we think the simplest would be to remove the reference to cross-carrier scheduling in the header and not making the header even longer. 
Proposal 2.4: Adopt the following TP to clause 5.5. of 38.214 to have the PDSCH processing time not just restricted to cross-carrier scheduling: 
	[bookmark: _Toc29673197][bookmark: _Toc29673338][bookmark: _Toc29674331][bookmark: _Toc36645561][bookmark: _Toc45810606][bookmark: _Toc146791815]5.5	UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH
This clause applies only if the PDCCH carrying the scheduling DCI is received on one carrier with one OFDM subcarrier spacing (µPDCCH), and the PDSCH scheduled to be received by the DCI is on another carrier with another OFDM subcarrier spacing (µPDSCH).
If the µPDCCH < µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than the first symbol of the slot of the PDSCH reception starting at least Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
If the µPDCCH > µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining Npdsch, the PDCCH candidate that ends later in time is used. 
<omitted text>




On RRC parameters for Multi-cell DCI
During RAN1#113 and 114, there has been very good progress on the RRC parameters for multi-cell DCI. In this section, we partially trying to repeat some of our earlier comments during previous RAN1 meetings. 
Open issues on TDRA Field Index (rows 29 & 31)
At RAN1#114 and RAN1#114bis, we took further decisions in terms of TDRA indication operation. The only thing that is still open is the description here. We think that if we clarify the order of the entries in the list already, there is then no need for the definition of the number of TDRA indexes anymore. 
Proposal 3.1: Adopt the following changes in green to the field description for TDRA Field index (rows 29 & 31):
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-1-3  [(i.e., first TDRA index in a row is for the smallest BWP-Id of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for the second smallest BWP Id of the first cell and so on )], the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 [should be the same as the total number of BWPs across cells] included in ScheduledCell-ListDCI-1-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-1-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3 are applied



SRS Request & Offset Combo not usable /workable (but separate lists for 1_3 and 0_3 seem to be needed):
There is a problem with using the ‘Combo’ overall, as the entries in the scheduled cell list for DCI format 1_3 and 0_3 may not be the same. Just as an example: 
· ScheduledCell-ListDCI-1-3 includes cells #0, #1, #2
· ScheduledCell-ListDCI-0-3 includes cells #0, #3

For this example, it will not be possible to define a ‘Combo’ list that would for 1_3 being able to indicate #0, #1, #2 and with the same Combo at that same time to just indicate (in logical order) for DCI format 0_3 the cells of interest #0 and #3. 
Observation 3.1: ‘SRS request & offset combo’ are not operational, as it will not be possible for all possible scheduled cell lists to guarantee the order of scheduled cells to match for DCI format 1_3 and 0_3.  
Proposal 3.2: Replace SRS request & offset combo with dedicated RRC parameter lists for DCI format 1_3 and 0_3, to enable the indication in order of cells for 1_3 and 0_3. 

SRS Offset Combo (row 41)
For this row, the only open point is the part in the square brackets “[for at least one aperiodic SRS resource set]”. 

Looking at the condition on 0-bit field for DCI format 1_1, there seems to be several conditions to have an indication there: 
· if higher layer parameter AvailableSlotOffset is not configured for any aperiodic SRS resource set in the scheduled cell, or 
· if higher layer parameter AvailableSlotOffset is configured for at least one aperodic SRS resource set in the scheduled cell and the maximum number of entries of AvailableSlotOffset configured for all aperiodic SRS resource set(s) is 1;

Therefore we may need a similar condition also for the SRS offset combo – and the 2nd condition (more than one entry) 
Proposal 3.3: Adopt the same conditions as for DCI format 1_1 for SRS offset field having 1 bit or more also for DCI format 1_3, i.e. the entry should only be present if more than one entry is present in availableSlotOffsetList for all aperiodic SRS resource set(s).  

Based on the discussions above, the following changes to the RRC parameters for MC-DCI are suggested (changes in marked in red, only 3 columns shown):
	Row
	Parameter name in the text
	Description
	Value range

	29
	TDRA-FieldIndexDCI-1-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-1-3 [(i.e., first TDRA index in a row is for the smallest BWP-Id of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for the second smallest BWP Id of the first cell and so on )], the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 [should be the same as the total number of BWPs across cells] included in ScheduledCell-ListDCI-1-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-1-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3 are applied
	SEQUENCE (SIZE (2..16)) OF INTEGER (0..maxNrofDL-Allocations-1) 

	31
	TDRA-FieldIndexDCI-0-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 0_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 0-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-0-3 [(i.e., first TDRA index in a row is for the BWP-Id 0 of the first cell in ScheduledCell-ListDCI-0-3, second TDRA index in a row is for the BWP Id 1 of the first cell and so on)], the number of TDRA indices in a row of TDRA-FieldIndexDCI-0-3 [should be the same as the total number of BWPs across cells] included in ScheduledCell-ListDCI-0-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-0-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 0_3 are applied
	SEQUENCE (SIZE (2..16)) OF INTEGER (0..maxNrofUL-Allocations-r16-1) 

	38
	srs-RequestListDCI-1-3
	Configure joint SRS request table for DL scheduling via DCI format 1_3
	SEQUENCE (SIZE (1..16)) OF SRS-RequestComboDCI-1-3

	39
	SRS-RequestComboDCI-1-3
	Configure each row of the joint SRS request table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS request applicable for DCI format 1_-1 and 0-1, and the order of SRS request index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. The number of entries in a row of SRS-RequestCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-RequestListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-RequestListDCI-0-3, and entries for co-scheduled cells in a row of SRS-RequestComboDCI-1-3 are interpreted based on the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3/0_3.
	SEQUENCE (SIZE (2..4)) OF BIT STRING (SIZE(2..3))

	40
	srs-OffsetListDCI-1-3
	Configure joint SRS request table for DL scheduling via DCI format 1_3
	SEQUENCE (SIZE (1..8)) OF SRS-OffsetComboDCI-1-3

	41
	SRS-OffsetComboDCI-1-3
	Configure each row of the joint SRS offset indicator table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS offset indicator applicable for DCI format 1_-1 and 0-1, and the order of SRS offset indicator index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3, that are configured with more than one entry in availableSlotOffsetList for all aperiodic SRS resource set(s) [for at least one aperiodic SRS resource set] on at least one UL BWP and so on) for DL and ScheduledCell-ListDCI-0-3 for UL, the number of entries in a row of SRS-OffsetCombo should be the same as the number of cells, that are configured with availableSlotOffsetList [for at least one aperiodic SRS resource set] on at least one UL BWP, included in ScheduledCell-ListDCI-1-3 for srs-OffsetListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-OffsetListDCI-0-3, and entries for co-scheduled cells in a row of SRS-OffsetComboDCI-1-3 are interpreted based on the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3/0_3
	SEQUENCE (SIZE (1..4)) OF INTEGER (0..3) 

	42
	srs-RequestListDCI-0-3
	Configure joint SRS request table for UL scheduling via DCI format 0_3
	SEQUENCE (SIZE (1..16)) OF SRS-RequestComboDCI-0-3

	43
	srs-OffsetListDCI-0-3
	Configure joint SRS request table for UL scheduling via DCI format 0_3
	SEQUENCE (SIZE (1..8)) OF SRS-OffsetComboDCI-0-3

	New 55
	SRS-RequestComboDCI-0-3
	Configure each row of the joint SRS request table for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS request applicable for DCI format 0_1, and the order of SRS request index in each row refers the order of cells in ScheduledCell-ListDCI-0-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-0-3 and so on). The number of entries in a row of SRS-RequestCombo should be the same as the number of cells included in ScheduledCell-ListDCI-0-3 for srs-RequestListDCI-0-3, and entries for co-scheduled cells in a row of SRS-RequestComboDCI-0-3 are interpreted based on the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 0_3.
	SEQUENCE (SIZE (2..4)) OF BIT STRING (SIZE(2..3))

	New
56
	SRS-OffsetComboDCI-0-3
	Configure each row of the joint SRS offset indicator table for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS offset indicator applicable for DCI format 0_1, and the order of SRS offset indicator index in each row refers the order of cells in ScheduledCell-ListDCI-0-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-0-3, that are configured with more than one entry in availableSlotOffsetList for all aperiodic SRS resource set(s), and entries for co-scheduled cells in a row of SRS-OffsetComboDCI-0-3 are interpreted based on the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 0_3
	SEQUENCE (SIZE (1..4)) OF INTEGER (0..3) 



[bookmark: _Toc138850584]Conclusions
The discussions on R18 multi-carrier enhancements in Section 2 can be summarized in the following related proposals and observations: 

[bookmark: _Toc138850585]Multi-cell scheduling with a single DCI (Sec. 2)
Proposal 2.1: The Rel-17 PUSCH coverage enhancements features (TBoMS, Available Slot counting, DM-RS bundling) and Rel-18 Dynamic Waveform Switching (DWS) are not supported for scheduling with DCI format 0_3.
· The related DWS specification handling is left to the Rel-18 Cov. Enh. WI (if any changes would be needed).
· For the Rel-17 UL coverage enhancement features for PUSCH scheduled by DCI format 0_3 the following TP to 38.214 should be adopted: 
	6.1.2.1	Resource allocation in time domain
<omitted text>
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, 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.
-	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 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, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, 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.
-	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.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, and the TDRA information field value in the RAR UL grant. 
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, 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 if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  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 tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst and the TDRA information field value in the DCI scheduling the PUSCH.
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 scrambled by TC-RNTI, 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 if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_3, based on the TDRA information field value in the DCI scheduling the PUSCH.
<omitted text>
For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or 0_2
-	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. 
-	Else if the PUSCH is scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI or by DCI format 0_3, 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.
<omitted text>




Proposal 2.2: Adopt the following TP to 38.212 to capture also Case 2 SCell dormancy indication for DCI format 1_3, with the green parts being taken from DCI format 1_1 and the additions for 1_3 in red color: 

	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', the HARQ-ACK retransmission indicator is not present or set to ‘0’, and for one or more serving cells 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 of the  serving cell with smallest index among the one or more serving cells 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 AntennaPortsDCI0-3 is configured as ‘type2’
<omitted text>

	



Proposal 2.3: Adopt the following TP to 38.214 for the support of FDRA Type 2 for PUSCH scheduled by DCI format 0_3: 
	6.1.2.2.3	Uplink resource allocation type 2
In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI format 0_0 monitored in a UE-specific search space and DCI formats 0_1 and 0_3 a set of up to  contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. Within the active UL BWP, the assigned physical resource block  is mapped to virtual resource block  For DCI format 0_0 monitored in a UE-specific search space and DCI formats 0_1 and 0_3, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the union of the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. For DCI format 0_0 monitored in a common search space, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and a single uplink RB set of the active UL BWP. For DCI format 0_0 monitored in a CSS with CRC scrambled by an RNTI other than TC-RNTI, the uplink RB set is the lowest indexed one amongst uplink RB set(s) that intersects the lowest-indexed CCE of the PDCCH in which the UE detects the DCI format 0_0 in the active downlink BWP. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the uplink RB set of a PUSCH when scheduled by DCI format 0_0 monitored in a CSS with CRC scrambled by an RNTI other than TC-RNTI, the CORESET with lower ID among two CORESETs associated with two PDCCH candidates is used. If there is no intersection, the uplink RB set is RB set 0 in the active uplink BWP. For DCI format 0_0 with CRC scrambled by TC-RNTI, the uplink RB set is the same one in which the UE transmits the PRACH associated with the RAR UL grant, in which case the UE assumes that the uplink RB set is defined as when the UE is not configured with intraCellGuardBandsUL-List (see Clause 7).
	<omitted text>
For DCI format 0_0 monitored in a UE-specific search space and DCI formats 0_1 and 0_3 for both µ=0 and µ=1, the  the resource block assignment information indicate to a UE a set of contiguously allocated RB sets for PUSCH scheduled by DCI format 0_0 monitored in a UE-specific search space, DCI formats 0_1 or 0_3 and Type 1 and Type 2 configured grant. The resource allocation field consists of a resource indication value (). 
	<omitted text>



Proposal 2.4: Adopt the following TP to clause 5.5. of 38.214 to have the PDSCH processing time not just restricted to cross-carrier scheduling: 
	5.5	UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH
This clause applies only if the PDCCH carrying the scheduling DCI is received on one carrier with one OFDM subcarrier spacing (µPDCCH), and the PDSCH scheduled to be received by the DCI is on another carrier with another OFDM subcarrier spacing (µPDSCH).
If the µPDCCH < µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than the first symbol of the slot of the PDSCH reception starting at least Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
If the µPDCCH > µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining Npdsch, the PDCCH candidate that ends later in time is used. 
<omitted text>



For RRC parameters for multi-cell scheduling (Sec. 3)


Proposal 3.1: Adopt the following changes in green to the field description for TDRA Field index (rows 29 & 31):
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-1-3  [(i.e., first TDRA index in a row is for the smallest BWP-Id of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for the second smallest BWP Id of the first cell and so on )], the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 [should be the same as the total number of BWPs across cells] included in ScheduledCell-ListDCI-1-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-1-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3 are applied



Observation 3.1: ‘SRS request & offset combo’ are not operational, as it will not be possible for all possible scheduled cell lists to guarantee the order of scheduled cells to match for DCI format 1_3 and 0_3.  
Proposal 3.2: Replace SRS request & offset combo with dedicated RRC parameter lists for DCI format 1_3 and 0_3, to enable the indication in order of cells for 1_3 and 0_3. 
Proposal 3.3: Adopt the same conditions as for DCI format 1_1 for SRS offset field having 1 bit or more also for DCI format 1_3, i.e. the entry should only be present if more than one entry is present in availableSlotOffsetList for all aperiodic SRS resource set(s).  


With the proposed changes summarized in the following table.  
	Row
	Parameter name in the text
	Description
	Value range

	29
	TDRA-FieldIndexDCI-1-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-1-3 [(i.e., first TDRA index in a row is for the smallest BWP-Id of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for the second smallest BWP Id of the first cell and so on )], the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 [should be the same as the total number of BWPs across cells] included in ScheduledCell-ListDCI-1-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-1-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3 are applied
	SEQUENCE (SIZE (2..16)) OF INTEGER (0..maxNrofDL-Allocations-1) 

	31
	TDRA-FieldIndexDCI-0-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 0_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 0-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-0-3 [(i.e., first TDRA index in a row is for the BWP-Id 0 of the first cell in ScheduledCell-ListDCI-0-3, second TDRA index in a row is for the BWP Id 1 of the first cell and so on)], the number of TDRA indices in a row of TDRA-FieldIndexDCI-0-3 [should be the same as the total number of BWPs across cells] included in ScheduledCell-ListDCI-0-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-0-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 0_3 are applied
	SEQUENCE (SIZE (2..16)) OF INTEGER (0..maxNrofUL-Allocations-r16-1) 

	38
	srs-RequestListDCI-1-3
	Configure joint SRS request table for DL scheduling via DCI format 1_3
	SEQUENCE (SIZE (1..16)) OF SRS-RequestComboDCI-1-3

	39
	SRS-RequestComboDCI-1-3
	Configure each row of the joint SRS request table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS request applicable for DCI format 1_-1 and 0-1, and the order of SRS request index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. The number of entries in a row of SRS-RequestCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-RequestListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-RequestListDCI-0-3, and entries for co-scheduled cells in a row of SRS-RequestComboDCI-1-3 are interpreted based on the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3/0_3.
	SEQUENCE (SIZE (2..4)) OF BIT STRING (SIZE(2..3))

	40
	srs-OffsetListDCI-1-3
	Configure joint SRS request table for DL scheduling via DCI format 1_3
	SEQUENCE (SIZE (1..8)) OF SRS-OffsetComboDCI-1-3

	41
	SRS-OffsetComboDCI-1-3
	Configure each row of the joint SRS offset indicator table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS offset indicator applicable for DCI format 1_-1 and 0-1, and the order of SRS offset indicator index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3, that are configured with more than one entry in availableSlotOffsetList for all aperiodic SRS resource set(s) [for at least one aperiodic SRS resource set] on at least one UL BWP and so on) for DL and ScheduledCell-ListDCI-0-3 for UL, the number of entries in a row of SRS-OffsetCombo should be the same as the number of cells, that are configured with availableSlotOffsetList [for at least one aperiodic SRS resource set] on at least one UL BWP, included in ScheduledCell-ListDCI-1-3 for srs-OffsetListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-OffsetListDCI-0-3, and entries for co-scheduled cells in a row of SRS-OffsetComboDCI-1-3 are interpreted based on the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3/0_3
	SEQUENCE (SIZE (1..4)) OF INTEGER (0..3) 

	42
	srs-RequestListDCI-0-3
	Configure joint SRS request table for UL scheduling via DCI format 0_3
	SEQUENCE (SIZE (1..16)) OF SRS-RequestComboDCI-0-3

	43
	srs-OffsetListDCI-0-3
	Configure joint SRS request table for UL scheduling via DCI format 0_3
	SEQUENCE (SIZE (1..8)) OF SRS-OffsetComboDCI-0-3

	New 55
	SRS-RequestComboDCI-0-3
	Configure each row of the joint SRS request table for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS request applicable for DCI format 0_1, and the order of SRS request index in each row refers the order of cells in ScheduledCell-ListDCI-0-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-0-3 and so on). The number of entries in a row of SRS-RequestCombo should be the same as the number of cells included in ScheduledCell-ListDCI-0-3 for srs-RequestListDCI-0-3, and entries for co-scheduled cells in a row of SRS-RequestComboDCI-0-3 are interpreted based on the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 0_3.
	SEQUENCE (SIZE (2..4)) OF BIT STRING (SIZE(2..3))

	New
56
	SRS-OffsetComboDCI-0-3
	Configure each row of the joint SRS offset indicator table for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS offset indicator applicable for DCI format 0_1, and the order of SRS offset indicator index in each row refers the order of cells in ScheduledCell-ListDCI-0-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-0-3, that are configured with more than one entry in availableSlotOffsetList for all aperiodic SRS resource set(s), and entries for co-scheduled cells in a row of SRS-OffsetComboDCI-0-3 are interpreted based on the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 0_3
	SEQUENCE (SIZE (1..4)) OF INTEGER (0..3) 



