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In this contribution, we discuss the following remaining issues on Multi-carrier enhancement:
· Bitmap based SCell dormancy indication
· Type-2 HARQ-ACK CB
· Type-1B field
· Type-1A field
Discussion 
Bitmap based SCell dormancy indication
In RAN1#114b meeting, it has agreed to support both SCell dormancy indicator Case 1 and Case 2. Case 1 refers to use SCell dormancy indication field included in DCI format to indicate active DL BWP for each group of configured SCells. And, Case 2 refers to repurpose certain fields to provide a bitmap to indicate active DL BWP for each configured SCells. However, the details for case 2 still require further discussion. 
	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.
Proposal 3-1rev4:
· If one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, SCell dormancy indication can be provided by a DCI format 1_3 on PCell by repurposing below fields corresponding to a cell with smallest cell index with invalid FDRA values;
· Modulation and coding scheme of transport block 1 
· New data indicator of transport block 1 
· Redundancy version of transport block 1 
· HARQ process number 
· Antenna port(s) if configured as Type-2
· Note: Cells with valid FDRA fields are scheduled.


In Rel-18 MC, there are two methods for DCI format 0_3/1_3 to indicate scheduled cell. One method is using scheduled cells indicator field to indicate one entry corresponding to a scheduled cells combination configured by RRC. Another method is using valid FDRA field to indicate scheduled cells within a set of cells. For the method of scheduled cells indicator and the method of FDRA-based indicator, we discuss SCell dormancy indication case 2 separately.
· In case of scheduled cell indicator
The proposal 3-1rev4 can be used in this case. In details, the UE determines the scheduled cells via scheduled cell indicator firstly, and then checks FDRA field value corresponding to each scheduled cell. If there is one scheduled cell with invalid FDRA filed, that means the below fields corresponding to this cell are repurposed to provide a bitmap for SCell dormancy indication.
· Modulation and coding scheme of transport block 1 
· New data indicator of transport block 1 
· Redundancy version of transport block 1 
· HARQ process number 
· Antenna port(s) if configured as Type-2

· In case of FDRA-based indicator
If the proposal 3-1rev4 is applied to this case, an ambiguity indication issue of invalid FDRA will be introduced and require to be further studied. Since the invalid FDRA field of cell has been used to indicate the cell that is not scheduled, the UE can’t distinguish whether the invalid FDRA field is also used for SCell dormancy indication or not. If the UE doesn’t consider bitmap based SCell dormancy indication, when there is an invalid FDRA of one cell in the MC DCI, the UE regards this cell is not scheduled and doesn’t require decoding other fields corresponding to this cell. But, if the UE considers bitmap based SCell dormancy indication, when there is an invalid FDRA of one cell in the MC DCI, the UE regards this cell is not scheduled and the remaining fields corresponding to this cell are used to provide SCell dormancy indication, thus the UE has to decode the fields corresponding to this cell. To solve the ambiguity indication issue of invalid FDRA, when one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, there are several potential solutions for the smallest cell with invalid FDRA as follows:
· Alt.1: support bitmap based SCell dormancy indication and up to gNB implementation to set a desirable bitmap to indicate active DL BWP for each cell.
· Alt.2: support bitmap based SCell dormancy indication and repurpose one bit of the cell to indicate on-off of SCell dormancy indication
· Alt.3: don’t support bitmap based SCell dormancy indication for this case
For legacy bitmap-based SCell dormancy indication, a value ‘0’ of a bit in the bitmap indicates the BWP provided dormantBWP-Id. And a value ‘1’ of a bit in the bitmap indicates the current active BWP if the current active BWP is not the dormant BWP; otherwise, indicates the BWP provided by firstWithinActiveTimeBWP-Id. Thus, for the Alt.1, gNB can use the value of ‘1’ in the bitmap to indicate entering SCell dormancy, and use the value of ‘0’ in the bitmap to indicate not entering SCell dormancy. While, the UE always requires to decode the remaining fields corresponding to smallest cell with invalid FDRA. For the Alt.2, one bit corresponding to smallest cell with invalid FDRA can be used to indicate on-off of SCell dormancy indication. For example, the one bit can be from the first bit in the MCS fields or TB1, or RV of TB1. For the Alt.3, in case of FDRA-based indicator, the gNB can use SCell dormancy indication field of in DCI format 1_3 to indicate SCell dormancy.
Proposal 1: If one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, SCell dormancy indication can be provided by a DCI format 1_3 on PCell by repurposing fields corresponding to a cell with smallest cell index with invalid FDRA values.
· It can be applied to the DCI 1_3 including scheduled cell indicator.
· FFS: whether /how apply to DCI 1_3 not including scheduled cell indicator.
Type-2 HARQ-ACK CB
For legacy Type-2 HARQ-ACK codebook determination, if a UE receives DCI format (s) that is before active BWP change on a serving cell and is not the same PDCCH monitor occasion as active DL BWP change trigger, the HARQ-ACK information bits of the serving cell are skipped as defined in below.  
	From clause 9.1.3.1 in TS 38.213 V18.0.0
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;


In Rel-18, DCI format 1_3 is introduced to schedule PDSCH(s) on respective one or more serving cells. And the UE can generate two sub-codebooks for Type-2 HARQ-CAK CB with first sub-codebook comprising HARQ-ACK information for single cell scheduling and second sub-codebook comprising HARQ-ACK information for more than one cells scheduling. The first issue is, in case of BWP change, whether HARQ-ACK information skipped should be introduced in second sub-codebook. In our understanding, first sub-codebook and second sub-codebook should follow same principle of Type-2 HARQ-ACK information generation. Thus, the HARQ-ACK information skipped in case of BWP change should be applied to second sub-codebook as well.
The next issue is whether the HARQ-ACK information skipped is for the corresponding cell or for all cells of cell set. In our view, when the active DL/UL BWP is triggered to change, the HARQ-ACK information for all cells of cell set should be skipped. In term of Type-2 CB generation, a cell set for a multi-cell scheduling DCI can be equivalent to a cell for a single cell scheduling DCI. If the active DL BWP of one cell in cell set changes, the number of HARQ-ACK information for a multi-cell DCI may be change as well. 
Proposal 2: HARQ-ACK information skipped in case of BWP change should be considered in second Type-2 sub-codebook generation.
Proposal 3: Adopt the following TP for sub-clause 9.1.3.1 in TS 38.213.
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< Unchanged parts are omitted >
while 
	
if harq-ACK-SpatialBundlingPUCCH is not provided,
while 
if there are more than one PDSCHs on respective more than one serving cells from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if PDCCH monitoring occasion  is before an active DL BWP change on any serving cell from the set s or active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and an active DL BWP change is not triggered in PDCCH monitoring occasion m
                           s=s+1
     else
if 
; 
end if
< Unchanged parts are omitted >


Type-1B field
In RAN1#114b meeting, it has achieved below agreements on Type-1B field. But out of range configuration issue for a single joint table remains unsolved. 
	Agreement
· Single joint table is configured per set of cells for each of Type-1B fields other than TDRA (i.e., rateMatchListDCI-1-3, zp-CSI-RSListDCI-1-3, tci-ListDCI-1-3, srs-RequestListDCI-1-3, srs-OffsetListDCI-1-3, srs-RequestListDCI-0-3, srs-OffsetListDCI-0-3).
· Entries for each CC are interpreted based on the new/target BWPs per cell that is indicated by the BWP indicator field of DCI 0_3/1_3.
· Out-of-range indexes are avoided by gNB implementation.
· Single joint table is configured per set of cells for TDRA (i.e., TDRA-FieldIndexListDCI-1-3, TDRA-FieldIndexListDCI-0-3).
· Entries of the joint table for TDRA (i.e., TDRA-FieldIndexDCI-1-3) are configured for each BWP of each CC.
· Columns of the indicated entry corresponding to the new/target BWPs per cell that is indicated by the BWP indicator field of DCI 0_3/1_3 are applied.
· The maximum size of TDRA-FieldIndexListDCI-1-3 is 32.
· The maximum size of TDRA-FieldIndexListDCI-0-3 is 64.


Out of range configuration issue refers to the case that the entry in configured single joint table is out of range for a configuration of an active BWP. Take the aperiodic ZP CSI-RS resource set configuration(s) as an example, in case of BWP-1 configured with 3 ZP-CSI-RS resources and BWP-2 configured with 2 ZP-CSI-RS resources, the entry value ‘11’ is out of range of BWP-2 configuration. 
	Entry
	BWP-1
	BWP-2

	00
	Not trigger
	Not trigger

	01
	Id=1
	Id=1

	10
	Id=2
	Id=2

	11
	Id=3
	Invalid


There several alternatives to solve out-of-range’ issue as following:
· Alt. 1: up to gNB implantation to avoid ‘out-of-range’ issue
· Alt. 2: use a number of least significant bits of entry , similar method as for BWP change 
· Alt. 3: use a number of [entry mod N], where N is the number of valid entry of one BWP
For Alt.1, gNB can configure valid entry of all BWP(s) in the joint table to avoid ‘out-of-range’ issue. Alt.2 means if ‘out-of-range’ issue happens, the UE uses least significant bits of entry equal to bits of valid entry. However, it can’t solve ‘out-of-range’ issue in case of above example,  that is only entry ‘11’ is invalid for BWP-2. For BWP change DCI, the value of DCI field is dynamic indicate by gNB. When UE is indicated to change active BWP from BWP-1 to BWP-2, gNB can ensure not  indicate ‘11’ for ZP-CSI-RS trigger field only in BWP change DCI. But for Type-1B field, since the joint table is configured by RRC signaling, it’s not reasonable to restrictive gNB not indicate codepoint corresponding ‘11’ in MC DCI when active BWP is BWP-2. For Alt.3, it’s just a trade-off between Alt.1 and Alt.2 for ‘out-of-range’ configuration issue. Thus, we prefer to adopt either Alt.1 or Alt.3 to solve out-of-range configuration issue.
Proposal 4: For out-of-range indexes in single joint table of Type-1B field, adopt one of following alternatives:
· Alt. 1: up to gNB implantation to avoid ‘out-of-range’ issue
· Alt. 3: use a number of [entry mod N], where N is the number of valid entry of one BWP

Type-1A field
For a set of cells configured for DCI format 0_3/1_3, the size of a Type-1A field is determined as the maximum field size of the active BWP within a set of cells. However, one remaining issue is how to interpret the Type-1A field indication for a cell when the valid field size of scheduled is smaller than the field size of DCI format 0_3/1_3. Taking the BWP indicator as an example [2], when the number of BWP configured for cell-1 is 2 and that for cell-2 is 3, the bits of valid indicator for cell-1 is 2 bits with invalid value ‘11’ , and the bits of valid indicator for cell-2 is also 2 bits without invalid value.  There are three alternatives to solve above issue:
· Alt. 1: up to gNB implantation to avoid ‘out-of-range’ issue
· Alt. 2: use a number of least significant bits of indicator equal to valid value
· Alt. 3: use a number of [entry mod N], where N is the number of valid value
Similar to ‘out-of-range’ indexes of Type-1B field, Alt. 1 and Alt. 3 are preferred. 
	Draft CR in TS 38.212 V18.0.0
-	Bandwidth part indicator - 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of UL BWPs configured by higher layers, excluding the initial UL bandwidth part, across all the cells configured by higher layer parameter ScheduledCell-ListDCI-0-3 in the scheduled cell set, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;
-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;



Proposal 5: For type-1A field, when the valid field of a scheduled cell is smaller than the field size in DCI format 0_3/1_3, adopt one of following alternatives:
· Alt. 1: up to gNB implantation to avoid invalid field issue
· Alt. 3: use a number of [entry mod N], where N is the number of valid value
Conclusion
In this contribution, we share our views on Multi-carrier enhancement. The proposals are summarized as follows:
Proposal 1: If one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, SCell dormancy indication can be provided by a DCI format 1_3 on PCell by repurposing fields corresponding to a cell with smallest cell index with invalid FDRA values.
· It can be applied to the DCI 1_3 including scheduled cell indicator.
· FFS: whether /how apply to DCI 1_3 not including scheduled cell indicator.
Proposal 2: HARQ-ACK information skipped in case of BWP change should be considered in second Type-2 sub-codebook generation.
Proposal 3: Adopt the following TP for sub-clause 9.1.3.1 in TS 38.213.
	From clause 9.1.3.1 in TS 38.213 V18.0.0
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< Unchanged parts are omitted >
while 
	
if harq-ACK-SpatialBundlingPUCCH is not provided,
while 
if there are more than one PDSCHs on respective more than one serving cells from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if PDCCH monitoring occasion  is before an active DL BWP change on any serving cell from the set s or active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and an active DL BWP change is not triggered in PDCCH monitoring occasion m
                           s=s+1
     else
if 
; 
end if
< Unchanged parts are omitted >


Proposal 4: For out-of-range indexes in single joint table of Type-1B field, adopt one of following alternatives:
· Alt. 1: up to gNB implantation to avoid ‘out-of-range’ issue
· Alt. 3: use a number of [entry mod N], where N is the number of valid entry of one BWP
Proposal 5: For type-1A field, when the valid field of a scheduled cell is smaller than the field size in DCI format 0_3/1_3, adopt one of following alternatives:
· Alt. 1: up to gNB implantation to avoid invalid field issue
· Alt. 3: use a number of [entry mod N], where N is the number of valid value
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