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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.
[bookmark: _Toc138850577]Discussion on Multi-Cell DCI Scheduling
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. 
During RAN1#116, there had been further discussions and the wording suggested by Qualcomm seemed to be acceptable by most companies. Let’s give it another try to make this more clear that clause 5.5. of 38.214 does not just apply to cross-carrier but also includes multi-cell scheduling.
Proposal 1: Adopt the following TP to clause 5.5. of 38.214 to have the PDSCH processing time for PDCCH and PSCH of different SCS not just restricted to cross-carrier scheduling, but including also multi-carrier scheduling using DCI format 1_3: 
	[bookmark: _Toc155777395]5.5	UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH in different cells
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>




Scheduled cell determination with ScheduledCellCombo-ListDCI-1-3
There had been non-conclusive discussions on this issue during RAN1#116, with the latest moderator question reading as: 
	Question 2:
· Regarding repurposing based solution on indicating the index of the enhanced Type-3 HARQ-ACK codebook, the value of slot level offset l, or SCell dormancy indication, which option do you support? 
· Option 1: This repurposing based solution is only supported when ScheduledCellCombo-ListDCI-1-3 is NOT configured.
· Option 2: This repurposing based solution is supported regardless of ScheduledCellCombo-ListDCI-1-3 configured or not, and FDRA value is used to further determine whether a cell is scheduled or not when ScheduledCellCombo-ListDCI-1-3 is configured.
· Option 3: Keep current TS38.212-i10 unchanged, i.e., from a UE’s perspective, if there is no invalid FDRA value, then the UE doesn’t consider the repurposing based indication; if there is invalid FDRA value and if other necessary triggering conditions are met, then the UE considers the repurposing based indication.



First of all, we think that Enh. Type-3 HARQ-ACK codebook triggering, HARQ-ACK re-transmission as well as Case 2 SCell dormancy indication clearly should be supported for DCI format 1_3 for case w/o configured ScheduledCellCombo-ListDCI-1-3. 
Our understanding is the following to support the feature combinations based on the existing RAN1 agreements (to support these 3): 
· For HARQ-ACK re-transmission triggering, in case the gNB indicates the HARQ-ACK re-transmission by setting the triggering bit in DCI format 1_3, the gNB will need to (‘must’) set the FDRA as invalid for (at least) one cell to be able to indicate the slot offset for the HARQ reporting. 
· For Enh. Type-3 HARQ-ACK re-transmission, similarly in case the additional DCI field is not configured by pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-3, in case the gNB sets the Type 3 HARQ-ACK triggering bit in DCI format 1_3, the gNB will need to (‘must’) set the FDRA as invalid for (at least) one cell to be able to indicate the applicable Enh. Type 3 HARQ-ACK. 
· For Case 2 Scell dormancy indication, in case the gNB wants to indicate Scell dormancy Case it will need to set the FDRA as invalid for (at least) one cell. 

Therefore, it has to be possible to set also the FDRA field invalid with being configured with ScheduledCellCombo-ListDCI-1-3 at least for these 3 cases and for the cells with invalid FDRA field these cells should be regarded as not being scheduled.
· Option 1 basically rules out the support the feature combinations which is against the existing RAN1 agreements to support e.g. Case 2 Scell dormancy indication. 
· But this to our understanding also rules out Option 3, i.e. no 38.212 specification change, as the current 38.212 clearly indicates that invalid FDRA (an the cell being regarded as not scheduled) to be only supported if ScheduledCellCombo-ListDCI-1-3 being not configured.
· Therefore, towards the direction of Option 2 a specification change will be needed. 

Observation 1: A change to 38.212 is required to support enh. Type-3 HARQ-ACK CB triggering, HARQ-ACK re-transmission and Scell dormancy indication with DCI format 1_3 and being configured with scheduledCellComboListDCI-1-3. 
The question that remains now is to which extend we want to support the invalid FDRA to indicate a cell not being scheduled allowing for DCI field re-purposing: 
· Option 2A: Support the invalid FDRA unconditionally of being configured with enh. Type-3 HARQ-ACK CB triggering, HARQ-ACK re-transmission and Scell dormancy indication – as was e.g. proposed by vivo in RAN1#116 (and support this also for PUSCH / DCI format 0_3:

	=====TP1 for 38.212====
7.3.1.1.4	Format 0_3
< Unchanged parts are omitted >
If the higher layer parameter ScheduledCellCombo-ListDCI-0-3 for the scheduled cell set is not configured, eEach block is also used to indicate whether the corresponding cell is actually scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0, or set to 1 for resource allocation type 1, or set to 0 or 1 for dynamic switch resource allocation type, or set to 0 for resource allocation type 2 with μ=1, or set to 1 for resource allocation type 2 with μ=0, the cell corresponding to the block is not scheduled; 
-	otherwise, the cell corresponding to the block is scheduled. 
< Unchanged parts are omitted >
7.3.1.2.4	Format 1_3
< Unchanged parts are omitted >
If the higher layer parameter ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is not configured, eEach block is also used to indicate whether the corresponding cell is actually scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type, the cell corresponding to the block is not scheduled; 
-	otherwise, the cell corresponding to the block is scheduled. 
=====TP1 for 38.212====



· Option 2B: Support the invalid FDRA only if configured with enh. Type-3 HARQ-ACK CB triggering, HARQ-ACK re-transmission and Scell dormancy indication – as was e.g. proposed by CATT & Samsung in RAN1#116:
	From clause 7.3.1.2.4 in TS 38.212 V18.1.0
7.3.1.2.4	Format 1_3
< Unchanged parts are omitted >
If the higher layer parameter ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is not configured or if DCI format 1_3 is used for any of the indications as described in Clauses 9.1.4, 9.1.5, and 10.3 of [5, TS 38.213], each block is also used to indicate whether the corresponding cell is scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0, or set to 1 for resource allocation type 1, or set to 0 or 1 for dynamic switch resource allocation type, or set to 0 for resource allocation type 2 with μ=1, or set to 1 for resource allocation type 2 with μ=0, the cell corresponding to the block is not scheduled; 
-	otherwise, the cell corresponding to the block is scheduled. 
< Unchanged parts are omitted > 



Although we would like the flexibility of Option 2A, there had been rather extensive discussions when supporting the two scheduling combinations that the invalid FDRA should be (mainly) only applicable if not having the list configured. Therefore, to not expand the discussions unnecessarily (and keep the specs changes to the absolute minimum), we think Option 2B should be supported. 
Proposal 2: Adopt the following change to clause 7.3.1.2.4 of 38.212, to enable enh. Type-3 HARQ-ACK CB triggering, HARQ-ACK re-transmission and Scell dormancy indication with DCI format 1_3 and being configured with scheduledCellComboListDCI-1-3 as agreed by RAN1 (based on existing agreements): 
	7.3.1.2.4	Format 1_3
< Unchanged parts are omitted >
If the higher layer parameter scheduledCellComboListDCI-1-3 for the scheduled cell set is not configured or if DCI format 1_3 is used for any of the indications as described in Clauses 9.1.4, 9.1.5, and 10.3 of [5, TS 38.213], each block is also used to indicate whether the corresponding cell is scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type, the cell corresponding to the block is not scheduled; 
-	otherwise, the cell corresponding to the block is scheduled. 
< Unchanged parts are omitted > 





HARQ-ACK handling in case of BWP change
There had been discussions on this issue during RAN1#116, which resulted in the following agreement: 
	Agreement
· When a PDCCH MO that provides a DCI format 1_3 is before active UL BWP change on the PUCCH cell, and the PUCCH indicated by the DCI format 1_3 is to be transmitted after the active UL BWP change on the PUCCH cell, the corresponding HARQ-ACK information for the DCI format 1_3 is skipped.
· FFS: When a PDCCH MO that provides a DCI format 1_3 is before an active DL BWP change on a cell of co-scheduled cells by the DCI format 1_3, and the DCI format 1_3 does not trigger the active DL BWP change for the cell, and the PUCCH indicated by the DCI format 1_3 is to be transmitted after the active DL BWP change on the cell,
· For type 2 codebook for generating the second sub-codebook, the corresponding HARQ-ACK information for that cell with BWP switching is generated with NACK bit
· For type 1 codebook and for type 2 codebook for generating the first sub-codebook, follow the legacy behaviour (the corresponding HARQ-ACK information for that cell with BWP switching is skipped)



There is a need to resolve the FFS. The main things to consider here is for Type 2 HARQ-ACK CB, depending on the number of ‘scheduled DL cells’ where the DL BWP change is to happen. 
We think the following should be applied: 
· For Type 1 HARQ CB, the legacy behavior should be applied (the HARQ-ACK information for a cell with BWP change is skipped). There is not a big issue with this, as the bits would anyhow be available in the Type 1 HARQ-ACK CB. 
· For Type 2 HARQ CB, the situation is slightly different as the number of bits in the HARQ-ACK CB is variable. To follow the intention of the legacy operation, the following operation based on our understanding should be applied
· If all scheduled DL cells (i.e. with valid FDRA / Scheduled cell indicator) have a DL BWP change, the HARQ-ACK information is to be skipped following legacy behavior. 
· If one (or more) but not all scheduled DL cells have a DL BWP change, the HARQ-ACK bits of the cells are to be part of the Type 2 HARQ-ACK CB and for the cell(s) with a BWP switch a ‘pseudo’ NACK bit is generated. 

Therefore, we propose the following to be agreed: 
Proposal 3: Adopt the following behavior for DL BWP change on one ore more co-scheduled cells by DCI format 1_3 with the following differences in red compared to the RAN1#116 FFS:
· When a PDCCH MO that provides a DCI format 1_3 is before an active DL BWP change on a cell of co-scheduled cells by the DCI format 1_3, and the DCI format 1_3 does not trigger the active DL BWP change for the cell, and the PUCCH indicated by the DCI format 1_3 is to be transmitted after the active DL BWP change on the cell,
· For type 2 codebook for generating the second sub-codebook, 
· if the condition above applies to all the co-scheduled cells by the DCI format 1_3, follow the legacy behaviour (the corresponding HARQ-ACK information for that cell with BWP switching is skipped)
· otherwise, the corresponding HARQ-ACK information for that cell with BWP switching is generated with NACK bit 
· For type 1 codebook and for type 2 codebook for generating the first sub-codebook, follow the legacy behaviour (the corresponding HARQ-ACK information for that cell with BWP switching is skipped)

uci-OnPUSCH-ListDCI-0-3 (TP to 38.212, 38.213)
RAN1 agreed during RAN1#115bis to support independent RRC configuration on UCI multiplexing parameters for DCI format 0_3. 
RAN1 included therefore the following in the RRC parameter list to RAN2: 
	UCI-OnPUSCH-ListDCI-0-3
	Selection between and configuration of dynamic and semi-static beta-offset for DCI format 0_3
	same as UCI-OnPUSCH-ListDCI-0-1
	N/A
	per BWP per cell
(PUSCH-Config)



Which RAN2 implemented as follows in 38.331, v18.1.0: 
	PUSCH-ConfigDCI-0-3-r18 ::=                   SEQUENCE {
    resourceAllocationDCI-0-3-r18                 ENUMERATED {resourceAllocationType0, resourceAllocationType1, dynamicSwitch}
                                                                                                                 OPTIONAL,   -- Need M
    rbg-SizeDCI-0-3-r18                           ENUMERATED {config2, config3}                                  OPTIONAL,   -- Need S
    resourceAllocationType1GranularityDCI-0-3-r18 ENUMERATED {n2,n4,n8,n16}                                      OPTIONAL,   -- Need S
    numberOfBitsForRV-DCI-0-3-r18                 INTEGER (0..2)                                                 OPTIONAL,   -- Need R
    harq-ProcessNumberSizeDCI-0-3-r18             INTEGER (0..5)                                                 OPTIONAL,   -- Need R
    uci-OnPUSCH-ListDCI-0-3-r18                   SetupRelease { UCI-OnPUSCH-ListDCI-0-1-r16  }                  OPTIONAL    -- Need M
}


UCI-OnPUSCH-ListDCI-0-1-r16 ::=  SEQUENCE (SIZE (1..2)) OF UCI-OnPUSCH

UCI-OnPUSCH ::=                         SEQUENCE {
    betaOffsets                             CHOICE {
        dynamic                             SEQUENCE (SIZE (4)) OF BetaOffsets,
        semiStatic                          BetaOffsets
    }                                                                                                 OPTIONAL, -- Need M
    scaling                                 ENUMERATED { f0p5, f0p65, f0p8, f1 }
}






As for both DCI formats 0_1 & 0_3 UCI-OnPUSCH-ListDCI-0-1-r16 (and the underlying UCI-OnPUSCH) is used, we see a need to distinguish the separately configurable parameters for DCI formats 0_0/0_1 and 0_3 by the parent RRC parameter the UCI-onPUSCH is finally configured in: 
· UCI-OnPUSCH for DCI formats 0_0 & 0_1 is configured by either uci-OnPUSCH (in Rel-15) or through the lists for the first and 2nd priority uci-OnPUSCH-ListDCI-0-1-r16 (R16)
· [bookmark: _Hlk158292200]UCI-OnPUSCH for DCI format 0_3 is through the new uci-OnPUSCH-ListDCI-0-3-r18

For 38.212, a related changed for DCI format 0_3 has been implemented already, based on the endorsed RAN1 CR in R1-2401888 after RAN1#116 (yellow added parts marked below, based on the clean version): 
	-	beta_offset indicator  -  0 or 2 bits
-	0 bit if betaOffsets = semiStatic is configured in uci-OnPUSCH-ListDCI-0-3 for all the cells configured by higher layer parameter scheduledCellListDCI-0-3 in the scheduled cell set;
-	otherwise 2 bits as defined by Table 9.3-3 in [5, TS 38.213].
When two HARQ-ACK codebooks are configured for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-3 is configured, if the bit width of the beta_offset indicator in DCI format 0_3 for one HARQ-ACK codebook is not equal to that of the beta_offset indicator in DCI format 0_3 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_3 for the two HARQ-ACK codebooks are the same.
The field is only applicable to a scheduled cell configured with betaOffsets = dynamic in uci-OnPUSCH-ListDCI-0-3, and is applied to the applicable scheduled cells independently.




But we think a similar clarification is now needed for DCI format 0_1 in Rel-18, to clarify that the determination of the bitwidth for the beta offset field is given based on the higher level parameters uci-OnPUSCH or uci-OnPUSCH-ListDCI-0-1-r16 for DCI format 0_1 (... and to avoid miss-understanding with betaOffsets configured in uci-OnPUSCH-ListDCI-0-3-r18 for DCI format 0_3), as shown in our TP in Proposal 4 below.  

Proposal 4: Aligned with changes for DCI format 0_3 in RAN1#116, adopt the following TP to 38.212 clause 7.3.1.1.2 for DCI format 0_1 to include the separate UCI multiplexing parameters in uci-OnPUSCH or uci-OnPUSCH-ListDCI-0-1-r16 for DCI format 0_1, in order to distinguish from betaOffsets configured in uci-OnPUSCH-ListDCI-0-3-r18 for DCI format 0_3: 
	[bookmark: _Toc146188105][bookmark: _Toc156204740]7.3.1.1.2	Format 0_1
<omitted text>
-	beta_offset indicator - 0 if the higher layer parameter betaOffsets = semiStatic in uci-OnPUSCH or uci-OnPUSCH-ListDCI-0-1-r16; otherwise 2 bits as defined by Table 9.3-3 in [5, TS 38.213]. 
<omitted text>



Based on our understanding, this requires equivalent changes also to 38.213, namely
· the same handling for 0_1 & 0_3 for all parameters below UCI-OnPUSCH-ListDCI-0-1-r16, i.e. UCI-OnPUSCH, betaOffsets, Betaoffsets, dynamic, semiStatic, scaling requires some corrections
· Distinguishing between 0_1(/0_0) and 0_3 needs to be done on higher levels uci-OnPUSCH, uci-OnPUSCH-ListDCI-0-1-r16 and uci-OnPUSCH-ListDCI-0-3-r18. 
which we included in our TP in Proposal 5 below. 

Proposal 5: Adopt the following TP to 38.213 clauses 9.1 & 9.3 to include the separate UCI multiplexing parameters in uci-OnPUSCH or uci-OnPUSCH-ListDCI-0-1-r16 for DCI format 0_0/0_1 and uci-OnPUSCH-ListDCI-0-3-r18 for DCI format 0_3: 
	[bookmark: _Toc12021467][bookmark: _Toc20311579][bookmark: _Toc26719404][bookmark: _Toc29894837][bookmark: _Toc29899136][bookmark: _Toc29899554][bookmark: _Toc29917291][bookmark: _Toc36498165][bookmark: _Toc45699191][bookmark: _Toc161999117]9.1	HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-CodebookList, the UE can be indicated by pdsch-HARQ-ACK-CodebookList to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate one HARQ-ACK codebook, the HARQ-ACK codebook is associated with a PUCCH of priority index 0. If a UE is provided pdsch-HARQ-ACK-CodebookList, the UE multiplexes in a same HARQ-ACK codebook only HARQ-ACK information associated with a same priority index. If the UE is indicated to generate two HARQ-ACK codebooks
-	a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1
-	the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCH-ConfigurationList, UCIuci-OnPUSCH-ListDCI-0-1, PDSCH-CodeBlockGroupTransmissionList}, or {PUCCH-ConfigurationList, UCIuci-OnPUSCH-ListDCI-0-2, PDSCH-CodeBlockGroupTransmissionList} or {PUCCH-ConfigurationList, uci-OnPUSCH-ListDCI-0-3, PDSCH-CodeBlockGroupTransmissionList}, respectively, for use with the first and second HARQ-ACK codebooks, respectively
<omitted text>
9.3	UCI reporting in physical uplink shared channel
In the remaining of this clause, the applicable parameters in UCI-OnPUSCH for PUSCH scheduled by DCI format 0_0 or 0_1 are provided by either by uci-OnPUSCH or uci-OnPUSCH-ListDCI-0-1-r16 and for PUSCH scheduled by DCI format 0_3 by uci-OnPUSCH-ListDCI-0-3-r18, respectively. 
Offset values are defined for a UE to determine a number of resources for multiplexing HARQ-ACK information and for multiplexing CSI reports in a PUSCH. Offset values are also defined for multiplexing CG-UCI or UTO-UCI [5, TS 38.212] in a CG-PUSCH. The offset values are signalled to a UE either by a DCI format scheduling the PUSCH transmission or by higher layers.
<omitted text>
If a DCI format that includes a beta_offset indicator field with one bit or two bits, as configured by UCI-OnPUSCH for DCI format 0_1/0_3 or UCI-OnPUSCH-DCI-0-2 for DCI format 0_2 or UCI-OnPUSCH-DCI-0-3, schedules the PUSCH transmission from the UE, the UE is provided by each of {betaOffsetACK-Index1, betaOffsetACK-Index2, betaOffsetACK-Index3}, the {first, second, third} values provided by betaOffsetsCrossPri0, or betaOffsetsCrossPri0DCI-0-2, and the {first, second, third} values provided by betaOffsetsCrossPri1, or betaOffsetsCrossPri1DCI-0-2, a set of two or four  indexes from Table 9.3-1 for multiplexing HARQ-ACK information in the PUSCH transmission and by each of {betaOffsetCSI-Part1-Index1, betaOffsetCSI-Part1-Index2} a set of two or four  indexes, and by each of {betaOffsetCSI-Part2-Index1, betaOffsetCSI-Part2-Index2} a set of two or four  indexes from Table  9.3-2, respectively, for multiplexing Part 1 CSI reports and Part 2 CSI reports, respectively, in the PUSCH transmission. The beta_offset indicator field indicates a  value and/or a  value, and/or a  value, a  value and a  value from the respective sets of values, with the mapping defined in Table 9.3-3 and in Table 9.3-3A. If the PUSCH transmission has priority 0 or priority 1, and the UE is provided uci-MuxWithDiffPrio, and the UE multiplexes HARQ-ACK information of priority 1 or priority 0 in the PUSCH, the UE applies the {first, second, third} values provided by betaOffsetsCrossPri1 = 'dynamic' for DCI format 0_1/0_3, betaOffsetsCrossPri1DCI-0-2= 'dynamic' for DCI format 0_2, or applies the {first, second, third} values provided by betaOffsetsCrossPri0 = 'dynamic' for DCI format 0_1/0_3, betaOffsetsCrossPri0DCI-0-2= 'dynamic' for DCI format 0_2.
<omitted text>





Operation for DCI format 0_3 when two SRS resource sets being configured
There had been discussions on this issue during RAN1#116 based on the input by Samsung, where Samsung points out potential issues with PUSCH TPC when scheduled with DCI format 0_3, which is associated with the first SRS resource set.
We analysed the 38.213 clause 7.1.1, and did not find anything broken or undefined – as based on our understanding the following yellow parts would define the related PUSCH TPC operation for this case:
	[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Toc45699168][bookmark: _Toc156237175][bookmark: _Ref497117847]7.1.1	UE behaviour
If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as
[image: ] [dBm]
where,
-	is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .
-	 is a parameter composed of the sum of a component  and a component  where . 
-	....
-	For , a  value, applicable for all , is provided by p0-NominalWithGrant, or  if p0-NominalWithGrant is not provided, for each carrier  of serving cell  and a set of values are provided by a set of p0 in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP  of carrier  of serving cell 
-	If the UE is provided by SRI-PUSCH-PowerControl more than one values of p0-PUSCH-AlphaSetId and if a DCI format scheduling the PUSCH transmission includes an SRI field, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in the DCI format [5, TS 38.212] and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values and determines the value of  from the p0-PUSCH-AlphaSetId value that is mapped to the SRI field value. If the UE is provided by SRI-PUSCH-PowerControl more than one values of p0-PUSCH-AlphaSetId 
-	...
-	If the DCI format also includes an open-loop power control parameter set indication field and a value of the open-loop power control parameter set indication field is '1' and if the DCI format scheduling the PUSCH transmission includes an SRI field, the UE determines a value of  from a first value in P0-PUSCH-Set with a p0-PUSCH-SetId value mapped to the SRI field value.
-	...
-	if the UE is not provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook' and if the PUSCH transmission, except for the PUSCH retransmission corresponding to a RAR UL grant, is scheduled by a DCI format that does not include an SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, , 
-	if P0-PUSCH-Set is provided to the UE and the DCI format includes an open-loop power control parameter set indication field, the UE determines a value of  from
-	a first P0-PUSCH-AlphaSet in p0-AlphaSets if a value of the open-loop power control parameter set indication field is '0' or '00'
-	a first value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value if a value of the open-loop power control parameter set indication field is '1' or '01'
-	a second value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value if a value of the open-loop power control parameter set indication field is '10'
-	else, the UE determines  from the value of the first P0-PUSCH-AlphaSet in p0-AlphaSets
-	... 
-	For 
-	...
-	For , a set of  values are provided by a set of alpha in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP  of carrier  of serving cell 
-	If the UE is provided SRI-PUSCH-PowerControl and more than one values of p0-PUSCH-AlphaSetId in p0-AlphaSets,
-	...
-	if a DCI format scheduling the PUSCH transmission includes one SRI field, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in the DCI format [5, TS 38.212] and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values and determines the values of  from the p0-PUSCH-AlphaSetId value that is mapped to the SRI field value
-	...
-	 is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  and  is a SCS configuration defined in [4, TS 38.211]
-	 is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index  for the active DL BWP, as described in clause 12, of carrier  of serving cell 
-	...
-	If the UE is provided SRI-PUSCH-PowerControl and more than one values of PUSCH-PathlossReferenceRS-Id, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field, ...
where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
-	...
-	If the PUSCH transmission is not scheduled by DCI format 0_0, and if the UE is provided enableDefaultBeamPL-ForSRS and is not provided PUSCH-PathlossReferenceRS and PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index  as for an SRS resource set with an SRS resource associated with the PUSCH transmission
-	...
-	If the UE is provided enablePL-RS-UpdateForPUSCH-SRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS 38.321]
-	For a PUSCH transmission scheduled by a DCI format that does not include an SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in clause 10.2, by a DCI format that does not include an SRI field, the UE determines a RS resource index  from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0. If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook', the UE determines first and second RS resource indexes  from respective PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0 of sri-PUSCH-MappingToAddModList and sri-PUSCH-PowerControlId = 0 of sri-PUSCH-MappingToAddModList2, respectively.
-	If the UE is not provided enablePL-RS-UpdateForPUSCH-SRS
-	For a PUSCH transmission scheduled by a DCI format that does not include an SRI field, if the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook', the UE determines first and second RS resource indexes  respectively associated with the first and second SRS resource set with respective first and second PUSCH-PathlossReferenceRS-Id values being equal to 0 and 1.
...
-	 for  and  for  where  is provided by deltaMCS for each UL BWP  of each carrier  and serving cell . If the PUSCH transmission is over more than one layer [6, TS 38.214], .  and , for active UL BWP  of each carrier  and each serving cell , are computed as below
-	...
-	For the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  in PUSCH transmission occasion 
-	 is a TPC command value included in a DCI format that schedules the PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  or jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, as described in clause 11.3
-	 if the UE is configured with twoPUSCH-PC-AdjustmentStates and  if the UE is not configured with twoPUSCH-PC-AdjustmentStates or if the PUSCH transmission is scheduled by a RAR UL grant as described in clause 8.3
-	...
-		If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook', and is provided twoPUSCH-PC-AdjustmentStates
-	...
-	If the DCI format includes one TPC command value, the UE applies the TPC command value for all  associated with the PUSCH transmission 
-	If the UE is provided SRI-PUSCH-PowerControl, the UE obtains a mapping between a set of values for the SRI field in a DCI format scheduling the PUSCH transmission and the  value(s) provided by sri-PUSCH-ClosedLoopIndex and determines the  value that is mapped to the SRI field value
-	If the PUSCH transmission is scheduled by a DCI format that does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE, 
-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUSCH-RNTI, the  value is provided by the closed loop indicator field in DCI format 2_2
-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 
-	...
If the UE transmits a PUSCH associated with the first RS resource index , the UE applies the first  value, the first  value, and  for determining . If the UE transmits a PUSCH associated with the second RS resource index , the UE applies the second  value, the second  value, and  or  if twoPUSCH-PC-AdjustmentStates is provided or not provided, respectively, for determining .
-	...



   
Considering the yellow marked parts above, we don’t see that the PUSCH TPC power control would be undefined and therefore, we don’t see a reason to overturn the RAN1 aggreement to associate a PUSCH transmission scheduled by DCI format 0_3 with the first SRS resource set. 

Observation 2: The PUSCH TPC operation for a PUSCH scheduled by DCI format 0_3 associated with the first SRS resource set is fully defined in clause 7.1.1 of 38.213. Thus, there is no reason to revert the earlier RAN1 agreement to associate the PUSCH transmission scheduled by DCI format 0_3 with the first SRS resource set when being configured with two SRS resource sets for ‘codebook’ / ‘non-codebook’.  

[bookmark: _Toc138850584]Conclusions on multi-cell scheduling
The discussions on R18 multi-cell scheduling with a single DCI can be summarized in the following related observations and proposals: 

Proposal 1: Adopt the following TP to clause 5.5. of 38.214 to have the PDSCH processing time for PDCCH and PSCH of different SCS not just restricted to cross-carrier scheduling, but including also multi-carrier scheduling using DCI format 1_3: 
	5.5	UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH in different cells
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>




Observation 1: A change to 38.212 is required to support enh. Type-3 HARQ-ACK CB triggering, HARQ-ACK re-transmission and Scell dormancy indication with DCI format 1_3 and being configured with scheduledCellComboListDCI-1-3. 
Proposal 2: Adopt the following change to clause 7.3.1.2.4 of 38.212, to enable enh. Type-3 HARQ-ACK CB triggering, HARQ-ACK re-transmission and Scell dormancy indication with DCI format 1_3 and being configured with scheduledCellComboListDCI-1-3 as agreed by RAN1 (based on existing agreements): 
	7.3.1.2.4	Format 1_3
< Unchanged parts are omitted >
If the higher layer parameter scheduledCellComboListDCI-1-3 for the scheduled cell set is not configured or if DCI format 1_3 is used for any of the indications as described in Clauses 9.1.4, 9.1.5, and 10.3 of [5, TS 38.213], each block is also used to indicate whether the corresponding cell is scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type, the cell corresponding to the block is not scheduled; 
-	otherwise, the cell corresponding to the block is scheduled. 

< Unchanged parts are omitted > 



  
Proposal 3: Adopt the following behavior for DL BWP change on one ore more co-scheduled cells by DCI format 1_3 with the following differences in red compared to the RAN1#116 FFS:
· When a PDCCH MO that provides a DCI format 1_3 is before an active DL BWP change on a cell of co-scheduled cells by the DCI format 1_3, and the DCI format 1_3 does not trigger the active DL BWP change for the cell, and the PUCCH indicated by the DCI format 1_3 is to be transmitted after the active DL BWP change on the cell,
· For type 2 codebook for generating the second sub-codebook, 
· if the condition above applies to all the co-scheduled cells by the DCI format 1_3, follow the legacy behaviour (the corresponding HARQ-ACK information for that cell with BWP switching is skipped)
· otherwise, the corresponding HARQ-ACK information for that cell with BWP switching is generated with NACK bit 
· For type 1 codebook and for type 2 codebook for generating the first sub-codebook, follow the legacy behaviour (the corresponding HARQ-ACK information for that cell with BWP switching is skipped)

Proposal 4: Aligned with changes for DCI format 0_3 in RAN1#116, adopt the following TP to 38.212 clause 7.3.1.1.2 for DCI format 0_1 to include the separate UCI multiplexing parameters in uci-OnPUSCH or uci-OnPUSCH-ListDCI-0-1-r16 for DCI format 0_1, in order to distinguish from betaOffsets configured in uci-OnPUSCH-ListDCI-0-3-r18 for DCI format 0_3: 
	7.3.1.1.2	Format 0_1
<omitted text>
-	beta_offset indicator - 0 if the higher layer parameter betaOffsets = semiStatic in uci-OnPUSCH or uci-OnPUSCH-ListDCI-0-1-r16; otherwise 2 bits as defined by Table 9.3-3 in [5, TS 38.213]. 
<omitted text>



Proposal 5: Adopt the following TP to 38.213 clauses 9.1 & 9.3 to include the separate UCI multiplexing parameters in uci-OnPUSCH or uci-OnPUSCH-ListDCI-0-1-r16 for DCI format 0_0/0_1 and uci-OnPUSCH-ListDCI-0-3-r18 for DCI format 0_3: 
	9.1	HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-CodebookList, the UE can be indicated by pdsch-HARQ-ACK-CodebookList to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate one HARQ-ACK codebook, the HARQ-ACK codebook is associated with a PUCCH of priority index 0. If a UE is provided pdsch-HARQ-ACK-CodebookList, the UE multiplexes in a same HARQ-ACK codebook only HARQ-ACK information associated with a same priority index. If the UE is indicated to generate two HARQ-ACK codebooks
-	a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1
-	the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCH-ConfigurationList, UCIuci-OnPUSCH-ListDCI-0-1, PDSCH-CodeBlockGroupTransmissionList}, or {PUCCH-ConfigurationList, UCIuci-OnPUSCH-ListDCI-0-2, PDSCH-CodeBlockGroupTransmissionList} or {PUCCH-ConfigurationList, uci-OnPUSCH-ListDCI-0-3, PDSCH-CodeBlockGroupTransmissionList}, respectively, for use with the first and second HARQ-ACK codebooks, respectively
<omitted text>
9.3	UCI reporting in physical uplink shared channel
In the remaining of this clause, the applicable parameters in UCI-OnPUSCH for PUSCH scheduled by DCI format 0_0 or 0_1 are provided by either by uci-OnPUSCH or uci-OnPUSCH-ListDCI-0-1-r16 and for PUSCH scheduled by DCI format 0_3 by uci-OnPUSCH-ListDCI-0-3-r18, respectively. 
Offset values are defined for a UE to determine a number of resources for multiplexing HARQ-ACK information and for multiplexing CSI reports in a PUSCH. Offset values are also defined for multiplexing CG-UCI or UTO-UCI [5, TS 38.212] in a CG-PUSCH. The offset values are signalled to a UE either by a DCI format scheduling the PUSCH transmission or by higher layers.
<omitted text>
If a DCI format that includes a beta_offset indicator field with one bit or two bits, as configured by UCI-OnPUSCH for DCI format 0_1/0_3 or UCI-OnPUSCH-DCI-0-2 for DCI format 0_2 or UCI-OnPUSCH-DCI-0-3, schedules the PUSCH transmission from the UE, the UE is provided by each of {betaOffsetACK-Index1, betaOffsetACK-Index2, betaOffsetACK-Index3}, the {first, second, third} values provided by betaOffsetsCrossPri0, or betaOffsetsCrossPri0DCI-0-2, and the {first, second, third} values provided by betaOffsetsCrossPri1, or betaOffsetsCrossPri1DCI-0-2, a set of two or four  indexes from Table 9.3-1 for multiplexing HARQ-ACK information in the PUSCH transmission and by each of {betaOffsetCSI-Part1-Index1, betaOffsetCSI-Part1-Index2} a set of two or four  indexes, and by each of {betaOffsetCSI-Part2-Index1, betaOffsetCSI-Part2-Index2} a set of two or four  indexes from Table  9.3-2, respectively, for multiplexing Part 1 CSI reports and Part 2 CSI reports, respectively, in the PUSCH transmission. The beta_offset indicator field indicates a  value and/or a  value, and/or a  value, a  value and a  value from the respective sets of values, with the mapping defined in Table 9.3-3 and in Table 9.3-3A. If the PUSCH transmission has priority 0 or priority 1, and the UE is provided uci-MuxWithDiffPrio, and the UE multiplexes HARQ-ACK information of priority 1 or priority 0 in the PUSCH, the UE applies the {first, second, third} values provided by betaOffsetsCrossPri1 = 'dynamic' for DCI format 0_1/0_3, betaOffsetsCrossPri1DCI-0-2= 'dynamic' for DCI format 0_2, or applies the {first, second, third} values provided by betaOffsetsCrossPri0 = 'dynamic' for DCI format 0_1/0_3, betaOffsetsCrossPri0DCI-0-2= 'dynamic' for DCI format 0_2.
<omitted text>




Observation 2: The PUSCH TPC operation for a PUSCH scheduled by DCI format 0_3 associated with the first SRS resource set is fully defined in clause 7.1.1 of 38.213. Thus, there is no reason to revert the earlier RAN1 agreement to associate the PUSCH transmission scheduled by DCI format 0_3 with the first SRS resource set when being configured with two SRS resource sets for ‘codebook’ / ‘non-codebook’.  
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