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[bookmark: _Ref521334010]Introduction
In this contribution, we discuss the following remaining issues on multi-cell PUSCH/PDSCH scheduling with a DCI format 0_3/1_3:
· DCI format 1_3/0_3  determination in case of BWP change
· Issue on skipping HARQ-ACK information due to BWP change
· [bookmark: _GoBack]Issue on maxNrofCodeWordsScheduledByDCI for second Type-2 sub-codebook 

Discussion 
· DCI format 0_3/1_3  determination in case of BWP change
For legacy DCI format, if a cell is indicated to perform BWP change, UE is not required to receive or transmit during the transition time of active DL/UL BWP change. For DCI-based active BWP change, the transition time is the time time duration from the end of last OFDM symbol of the BWP change DCI until the beginning of a slot by K0/K2 in the active DL/UL BWP change DCI, which is specified in TS 38.213[1] as the following highlighted part:
	12	Bandwidth part operation 
.......
If a UE detects a DCI format with a BWP indicator field that indicates an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format. 
If a UE detects a DCI format with SCell dormancy indication that indicates an active DL BWP change for an Scell in slot n of primary cell, the UE is not required to receive or transmit in the SCell during a time duration specified in [10, TS 38.133].
If a UE detects a DCI format indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.


In Rel-18, DCI format 0_3/1_3 has been introduced to support multi-cell scheduling and a set of cell used for DCI format 0_3/1_3 can be configured for a UE. For a cell within a set of cell, it may be triggered BWP change by a legacy DCI format or a DCI format 0_3/1_3 . To ensure BWP transition time of the BWP change cell, when a cell is indicated BWP change, the UE is not required to receive or transmit in the BWP change cell during the transition time, while the UE can receive or transmit in the other cell except for BWP change cell.
Proposal 1:  For a cell set of DCI format 1_3/0_3, if a cell of cell set is indicated BWP change by a legacy DCI format or a DCI format 1_3/0_3, the UE is not required to receive or transmit in the BWP change cell during the transition time, while the UE could receive or transmit in the other cells except for BWP change cell.
However, the issue is how to determine information field size of DCI format 0_3/1_3 during transition time when the cell set of DCI format 0_3/1_3 involves a UL/DL BWP change cell. In this case, one potential method is to apply old BWP configuration of BWP change cell to determine information field size in DCI 0_3/1_3 if the DCI 0_3/1_3 is detected before the end of BWP transition time, otherwise applying indicated BWP configuration of BWP change cell to determine information field size in DCI 0_3/1_3.
Above method can be illustrated as following figure:


Figure 1：Information field determination in DCI format 1_3 in case of cell-1 changes BWP
As shown in above figure, a UE is configured with three cells in a set of cells, and cell-1 is indicated to perform BWP change from BWP-1 to BWP-2. Although the UE is not expected to receive or transmit in cell-1 during the transition time, the UE still can receive or transmit in cell-2 and cell-3 during the transition time. If the UE receives a DCI-2, e.g. DCI format 1_3, in cell-3 during transition time of cell-1 (BWP change cell) to schedule PDSCH on cell-2 and cell-3, the information fields size in DCI formant 1_3 should be determined based on the BWP-1 of cell-1, active BWP of cell-2 and active BWP of cell-3. Since cell-1, cell-2 and cell-3 are configured within the same cell set, although DCI-2 is not used to schedule cell-1, the information field determination of DCI-2 should consider the BWP configuration of cell-1. After the transition time of cell-1, the UE has finished BWP change for cell-1, the indicated BWP configuration of cell-1 can be used to determine the size of information field in DCI format 1_3. The same method can be applied to DCI format 0_3 as well. 
Proposal 2: If a UE detects a DCI format 1_3/0_3 with a scheduled set that involves DL/UL BWP change cell before the end of time duration of DL/UL BWP change, the active BWP configuration before DL/UL BWP change is used to determine the information field size of DCI format 1_3/0_3 for DL BWP change cell.
Proposal 3: Adopt the following TP in [2] for sub-clause 9.1.3.1 in TS 38.213.
	From clause 12 in TS 38.213 V18.2.0
12	Bandwidth part operation 
< Unchanged parts are omitted >
If a UE detects a DCI format with a BWP indicator field that indicates an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format. If a UE detects a DCI format 1_3 with a scheduled set that involves DL BWP change cell before the end of time duration of DL BWP change, the active BWP configuration before DL BWP change is used to determine the information field size of DCI format 1_3 for DL BWP change cell. 
If a UE detects a DCI format with SCell dormancy indication that indicates an active DL BWP change for an Scell in slot n of primary cell, the UE is not required to receive or transmit in the SCell during a time duration specified in [10, TS 38.133].
If a UE detects a DCI format indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format. If a UE detects a DCI format 0_3 with a scheduled set that involves UL BWP change cell before the end of time duration of UL BWP change, the active BWP configuration before UL BWP change is used to determine the information field size of DCI format 0_3 for UL BWP change cell. 
< Unchanged parts are omitted >



· Issue on skipping HARQ-ACK information due to BWP change
In RAN1#116[3], it was agreed that UE will skip the HARQ-ACK information for PDSCHs receptions scheduled by DCI format 1_3 when the UL BWP  changing is on PUCCH cell. There is a FFS on how to deal with the HARQ-ACK information when the DL BWP is changed as following.  
	Agreement (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, 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).


For the second bullet of FFS, for first type-2 sub-codebook, we agree that the legacy behavior can be followed. However, for the first bullet of FFS, for second type-2 sub-codebook, if the PDCCH MO is before the active DL BWP(s) change on all serving cells that scheduled by DCI format 1_3, the HARQ-ACK information of DCI 1_3 can be skipped. In this case, since all the HARQ information should be set to NACK, there is no valid HARQ-ACK information for gNB. Therefore, we suggest modifying the second bullet of FFS in the agreement as following: 
· 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 if at least one cell of co-scheduled cells has not an active DL BWP change, otherwise the corresponding HARQ-ACK information for the cell with BWP switching should be skipped.
· 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: For second Type-2 HARQ-ACK sub-codebook, if 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, 
· The corresponding HARQ-ACK information for that cell with BWP switching is generated with NACK bit if at least one cell of co-scheduled cells has not an active DL BWP change, 
· Otherwise the corresponding HARQ-ACK information for the cell with BWP switching should be skipped.
Proposal 5: Adopt the following TP in [4] for sub-clause 9.1.3.1 in TS 38.213.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
while 
 
if harq-ACK-SpatialBundlingPUCCH is not provided,
while 
if PDCCH monitoring occasion  is before active DL BWP change(s) on all serving cells that scheduled by DCI format 1_3 or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn, and active DL BWP change(s) on all serving cells are not triggered in PDCCH monitoring occasion 
;
else
< Unchanged parts are omitted >
while 
if the UE is scheduled PDSCH reception on serving cell , if any, from the more than one serving cells, and if PDCCH monitoring occasion  is not before an active DL BWP change
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, from the more than one serving cells

< Unchanged parts are omitted >
else
while 
if PDCCH monitoring occasion  is before active DL BWP change(s) on all serving cells that scheduled by DCI format 1_3 or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn, and active DL BWP change(s) on all serving cells are not triggered in PDCCH monitoring occasion  
;
else
< Unchanged parts are omitted >

while 
if the UE is scheduled PDSCH reception for transport blocks with enabled HARQ-ACK information on serving cell , if any, from the more than one serving cells, and if PDCCH monitoring occasion  is not before an active DL BWP change

< Unchanged parts are omitted >




· Issue on maxNrofCodeWordsScheduledByDCI for second Type-2 sub-codebook 
In section  9.1.3.1 of [3], the first Type-2 sub-codebook is generated for PDSCH reception scheduled by a single-cell scheduling DCI. If a UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell, the number of HARQ-ACK bits for each DCI is two. However, for second Type-2 sub-codebook generation, the description of ‘if maxNrofCodeWordsScheduledByDCI is 2 for the serving cell mc’ is not clear. It can be modified as description for first Type-2 codebook, which is ‘if UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of serving cell mc’. Additionally, the condition of the following highlighted text is redundant and can be removed.
	“if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, from the more than one serving cells”



Proposal 6: Adopt the following TP in [5]for sub-clause 9.1.3.1 in TS 38.213.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
while 
if the UE is scheduled PDSCH reception on serving cell , if any, from the more than one serving cells
if UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of serving cell m
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, from the more than one serving cells
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell
;
else
 = HARQ-ACK information bit corresponding to the transport block of this cell
;
end if
< Unchanged parts are omitted >

while 
if the UE is scheduled PDSCH reception for transport blocks with enabled HARQ-ACK information on serving cell , if any, from the more than one serving cells
if UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of serving cell mif maxNrofCodeWordsScheduledByDCI is 2 for serving cell  
if the PDSCH reception provides two transport blocks
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell

< Unchanged parts are omitted >



Conclusion
In this contribution, we share our views on Multi-cell PUSCH/PDSCH scheduling with a single DCI. The proposals are summarized as follows:
Proposal 1:  For a cell set of DCI format 1_3/0_3, if a cell of cell set is indicated BWP change by a legacy DCI format or a DCI format 1_3/0_3, the UE is not required to receive or transmit in the BWP change cell during the transition time, while the UE could receive or transmit in the other cells except for BWP change cell.
Proposal 2: If a UE detects a DCI format 1_3/0_3 with a scheduled set that involves DL/UL BWP change cell before the end of time duration of DL/UL BWP change, the active BWP configuration before DL/UL BWP change is used to determine the information field size of DCI format 1_3/0_3 for DL BWP change cell.
Proposal 3: Adopt the following TP in [2] for sub-clause 9.1.3.1 in TS 38.213.
	From clause 12 in TS 38.213 V18.2.0
12	Bandwidth part operation 
< Unchanged parts are omitted >
If a UE detects a DCI format with a BWP indicator field that indicates an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format. If a UE detects a DCI format 1_3 with a scheduled set that involves DL BWP change cell before the end of time duration of DL BWP change, the active BWP configuration before DL BWP change is used to determine the information field size of DCI format 1_3 for DL BWP change cell. 
If a UE detects a DCI format with SCell dormancy indication that indicates an active DL BWP change for an Scell in slot n of primary cell, the UE is not required to receive or transmit in the SCell during a time duration specified in [10, TS 38.133].
If a UE detects a DCI format indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format. If a UE detects a DCI format 0_3 with a scheduled set that involves UL BWP change cell before the end of time duration of UL BWP change, the active BWP configuration before UL BWP change is used to determine the information field size of DCI format 0_3 for UL BWP change cell. 
< Unchanged parts are omitted >


Proposal 4: For second Type-2 HARQ-ACK sub-codebook, if 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, 
· The corresponding HARQ-ACK information for that cell with BWP switching is generated with NACK bit if at least one cell of co-scheduled cells has not an active DL BWP change, 
· Otherwise the corresponding HARQ-ACK information for the cell with BWP switching should be skipped.
Proposal 5: Adopt the following TP in [4] for sub-clause 9.1.3.1 in TS 38.213.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
while 
 
if harq-ACK-SpatialBundlingPUCCH is not provided,
while 
if PDCCH monitoring occasion  is before active DL BWP change(s) on all serving cells that scheduled by DCI format 1_3 or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn, and active DL BWP change(s) on all serving cells are not triggered in PDCCH monitoring occasion 
;
else
< Unchanged parts are omitted >
while 
if the UE is scheduled PDSCH reception on serving cell , if any, from the more than one serving cells, and if PDCCH monitoring occasion  is not before an active DL BWP change
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, from the more than one serving cells

< Unchanged parts are omitted >
else
while 
if PDCCH monitoring occasion  is before active DL BWP change(s) on all serving cells that scheduled by DCI format 1_3 or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn, and active DL BWP change(s) on all serving cells are not triggered in PDCCH monitoring occasion  
;
else
< Unchanged parts are omitted >

while 
if the UE is scheduled PDSCH reception for transport blocks with enabled HARQ-ACK information on serving cell , if any, from the more than one serving cells, and if PDCCH monitoring occasion  is not before an active DL BWP change

< Unchanged parts are omitted >




Proposal 6: Adopt the following TP in [5]for sub-clause 9.1.3.1 in TS 38.213.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
while 
if the UE is scheduled PDSCH reception on serving cell , if any, from the more than one serving cells
if UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of serving cell m
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, from the more than one serving cells
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell
;
else
 = HARQ-ACK information bit corresponding to the transport block of this cell
;
end if
< Unchanged parts are omitted >

while 
if the UE is scheduled PDSCH reception for transport blocks with enabled HARQ-ACK information on serving cell , if any, from the more than one serving cells
if UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of serving cell mif maxNrofCodeWordsScheduledByDCI is 2 for serving cell  
if the PDSCH reception provides two transport blocks
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell

< Unchanged parts are omitted >
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