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Introduction
This contribution provides our considerations on the remaining issues of multi-cell PUSCH/PDSCH scheduling with a single DCI.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]multi-cell PUSCH/PDSCH scheduling with a single DCI 
Scheduled/non-scheduled cell
[bookmark: OLE_LINK4]There was some discussion on scheduled/non-scheduled cell during the draft CR review, making clear whether or not the scheduled cells include the cell to indicate HARQ-ACK retransmission, Type-3 HARQ-ACK codebook or dormancy. 
[bookmark: OLE_LINK9]Our understanding is the scheduling cell is the cell indicated by RRC configured table, or by invalid FDRA fields, which is also aligned with previous RAN1 agreement. So scheduled/non-scheduled cell definition do not change. If the scheduled cells are indicated by RRC configured table, for the cell with invalid FDRA to indicate HARQ-ACK retransmission, Type-3 HARQ-ACK codebook or dormancy, it can be scheduled cell but without PDSCH. If the scheduled cells are indicated by invalid FDRA, it is non-scheduled cell and without PDSCH to indicate those functions. We can see the only difference is whether the cell belong to scheduled or non-scheduled cell. But the common part is it is a cell without PDSCH. This statement has also captured in 38.213, such as HARQ-ACK retransmission, Type-3 HARQ-ACK codebook, dormancy and BWP section. 
[bookmark: OLE_LINK12]Furthermore, regarding the RRC table based case, the cell with invalid FDRA cannot belong to non-scheduled cell. Since the field size and block number/length of Type-2 fields are all determined by the scheduled cells. If cell with invalid FDRA is non-scheduled cell, there would be more issues to define the fields in DCI format 0_3/1_3. Such as the following spec.
	-	Frequency domain resource assignment - number of bits determined by the following:
-	block number 1, block number 2,…, block number 
If ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is configured with more than one entry,  is the number of scheduled cells indicated by Scheduled cells indicator field; if ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is configured with only one entry, is the number of cells configured by higher layer parameter ScheduledCellCombo-ListDCI-1-3; …



[bookmark: OLE_LINK11]So our suggestion is not to further clarify a cell is scheduled or non-scheduled, the current expression is fairly distinct. The scheduled cell and non-scheduled cell are derived by the scheduled cell indication or FDRA. The cell without PDSCH can be used to indicate HARQ-ACK retransmission, Type-3 HARQ-ACK codebook, and dormancy, which is also clear according to 38.213.
Proposal 1. No further clarification of scheduled/non-scheduled cell in 38.212
· They are determined by scheduled cell indication or FDRA
Downlink cells
There was one editor note for PDCCH monitoring.
	RAN1 to conclude whether that sentence is needed to capture the related RAN1#115 agreement or whether it is already the case/unnecessary due to the following
If a UE is configured with  downlink cells for which the UE is not provided monitoringCapabilityConfig, or is provided monitoringCapabilityConfig = r15monitoringcapability and is not provided CORESETPoolIndex, with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration  where , the UE is not required to monitor, on the active DL BWPs of the scheduling cells



We suggest to keep “For the following procedures in this clause, downlink cells are scheduled cells on which a UE is provided search space sets.”
Because yellow high light part is for the PDCCH monitoring in the active DL BWP scheduling cell, it is not specifically to exclude the cell without search space. There can be some arguments that whether or not the serving cells without any search space but only can be a cell scheduled by MC DCI, can have PDCCH (candidates) monitored, such as in type-1 HARQ-ACK codebook generation. So it is not clear what are the DL cells without this clarification.
Second, the yellow high light part is only for ,, it still needs clarification for the other case. 
Proposal 2. Keep “For the following procedures in this clause, downlink cells are scheduled cells on which a UE is provided search space sets.” in 38.213.

UE PDSCH reception preparation time
[bookmark: _Toc29673197][bookmark: _Toc29673338][bookmark: _Toc29674331][bookmark: _Toc36645561][bookmark: _Toc45810606][bookmark: _Toc114223855]In current spec, if cross carrier scheduling is configured, there is a restriction of UE PDSCH reception preparation time with different subcarrier spacing for PDCCH and PDSCH. The reason is to simply UE’s implementation, including UE buffer operation, especially when PDCCH is with smaller SCS than PDSCH, there would be times buffer size increasing if no such PDSCH reception preparation time. 
[bookmark: OLE_LINK87][bookmark: OLE_LINK88]Actually, there is similar requirements for cross carrier scheduling and multi-cell scheduling when considering different SCS of PDCCH and PDSCHs. So we suggest to reuse the current PDSCH reception preparation time as below for multi-cell scheduling too, also to simplify UE implementation. A simply change can be made to the title of clause 5.5 of 38.214 to include multi-cell scheduling.  
Proposal 3. UE PDSCH reception preparation time of cross carrier scheduling with different SCS for PDCCH and PDSCH is also applied to multi-cell scheduling.
Reason for change:
[bookmark: OLE_LINK89]Same requirements for cross carrier scheduling and multi-cell scheduling when considering different SCS of PDCCH and PDSCHs. 
Summary of change:
The PDSCH reception preparation time should be applied to both of cross carrier scheduling and multi-cell scheduling in 38.214.
Consequence if not approved:
No definition of UE PDSCH reception preparation time when different subcarrier spacings for PDCCH and PDSCH in multi-cell scheduling.
	[bookmark: OLE_LINK30][bookmark: OLE_LINK90][bookmark: OLE_LINK91]5.5 UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH
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.



DCI format 1_3 in Type-1 HARQ-ACK codebook
It was agreed that Type-1 HARQ-ACK codebook is supported for MC scheduling without K1 extension, all the scheduled PDSCH can be mapped in the codebook. However, it is not clear how to determine the K1 if DCI format 1_3 is monitored for a serving cell. 
	Conclusion
Type-1 HARQ-ACK codebook is supported for multi-cell scheduling without K1 extension.
· UE expects HARQ-ACK information for all co-scheduled PDSCHs by DCI format 1_X can be mapped in the Type-1 HARQ-ACK codebook.
· Type-1 HARQ-ACK codebook is not enhanced for Rel-18 multi-cell scheduling.



We suggest to use the same K1 values as DCI format 1_1 for DCI format 1_3. Among the three parameters of dl-DataToUL-ACK, dl-DataToUL-ACK-r16, dl-DataToUL-ACK-r17 used for DCI format 1_1, they can be also applied for MC scheduling. So we propose the following change.
Proposal 4. Adopt the following TP to 38.213 for the support of DCI format 1_3 for Type-1 HARQ-ACK codebook: 
Change reason:
Incomplete determine of the K1 if DCI format 1_3 is monitored for a serving cell.
Change summary: 
Add DCI format 1_3 in the DCI format list which can be generate Type-1 HARQ-ACK codebook.
Consequence if not approved: 
Incomplete Type-1 HARQ-ACK codebook generation.
	[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc36498168][bookmark: _Toc45699194][bookmark: _Toc146789761]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
-	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1/ or DCI format 1_2/1_3 for serving cell , or the active DL BWP for serving cell  is dormant BWP,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , {7, 8, 12, 16, 20, 24, 28, 32} for , and {13, 16, 24, 32, 40, 48, 56, 64} for 
-	If the UE is configured to monitor PDCCH for DCI format 1_1/1_3 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell ,  is provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17
-	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1/1_3 for serving cell ,  is provided by dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-DCI-1-2-r17
-	If the UE is configured to monitor PDCCH for DCI format 1_1/1_3 and DCI format 1_2 for serving cell ,  is provided by the union of dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17 and dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-DCI-1-2-r17
-	If an inapplicable value in dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17 is provided, the value is excluded from 



Transmission Configuration Indication
It was agreed TCI field in DCI format 1_3 is Type-1B field, and entries for each CC are interpreted based on the new/target BWPs per cell. However, how to interpret TCI field in DCI format 1_3 is not clear, at least the following issues:
TCI state apply to a cell with PDSCH scheduling by DCI format 1_3. Because TCI states are interpreted according to active BWP. Nevertheless, BWP indicator in a DCI format 0_3/1_3 applies only to the scheduled cell(s) with valid FDRA value(s). So non-scheduled cell or a scheduled cell without PDSCH reception do not have a valid BWP indication, TCI state should use a same behavior that it in a DCI format 0_3/1_3 applies to the scheduled cell(s) with valid FDRA value(s).
Second issue is DCI format 1_1 or DCI format 1_2 with a Transmission Configuration Indication field can indicate a TCI state update without scheduling PDSCH reception but with CS-RNTI scrambling. But DCI format 1_3 cannot support CS-RNTI, so it cannot indicate TCI states update without scheduling PDSCH reception.
Third issue is the TCI state update when simultaneousU-TCI-UpdateList1/2/3/4-r17 is configured. The following specification in 38214 is already captured that DCI format 1_3 can also indicate TCI state update for all CCs in the same CC list. So this part is already clear. 
	[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc146791756]5.1.5	Antenna ports quasi co-location
<text omitted>
When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, a UE configured with dl-OrJointTCI-StateList with activated TCI-State or ul-TCI-StateList with activated TCI-UL-State receives DCI format 1_1/1_2/1_3 providing indicated TCI-State(s) and/or TCI-UL-State(s) for a CC or all CCs in the same CC list configured by simultaneousU-TCI-UpdateList1-r17, simultaneousU-TCI-UpdateList2-r17, simultaneousU-TCI-UpdateList3-r17, simultaneousU-TCI-UpdateList4-r17. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
<text omitted>



Proposal 5. TCI state in a DCI format 0_3/1_3 applies to the scheduled cell(s) with valid FDRA value(s):
· To CCs or corresponding all CCs in the same CC list configured by simultaneousU-TCI-UpdateList1-r17, simultaneousU-TCI-UpdateList2-r17, simultaneousU-TCI-UpdateList3-r17, simultaneousU-TCI-UpdateList4-r17
Missing of DCI format 1_3/0_3 in unicast DCI format list
In section 9 of 38.213, the definition of unicast and multicast DCI formats does not include DCI format 1_3 and 0_3. They can be in the unicast DCI format list, so the following change is proposed. 
Proposal 6. Add DCI format 1_3 and 0_3 in unicast DCI format list in 38.213.
Change reason:
Unicast and multicast DCI formats does not include DCI format 1_3 and 0_3.
Change summary: 
Add DCI format 1_3 and 0_3 in unicast DCI format list.
Consequence if not approved: 
Incomplete unicast DCI format list.
 
	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc146789756]9	UE procedure for reporting control information
<text omitted>
In the following, DCI formats with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI are also referred to as unicast DCI formats and DCI formats with CRC scrambled by multicast-MCCH-RNTI, G-RNTI for multicast or G-CS-RNTI are also referred to as multicast DCI formats. Corresponding unicast DCI formats are DCI formats 0_0/0_1/0_2/0_3/1_0/1_1/1_2/1_3 and multicast DCI formats are DCI formats 4_0/4_1/4_2 [4, TS 38.212]. PDSCH receptions scheduled by unicast or multicast DCI formats are referred as unicast or multicast PDSCH receptions. HARQ-ACK information associated with unicast or multicast DCI formats for PDCCH receptions in RRC_CONNECTED state are also respectively referred as unicast or multicast HARQ-ACK information.
<text omitted>



Conclusion
In this contribution, we made the following observation and proposals.
Proposal 1. No further clarification of scheduled/non-scheduled cell in 38.212
· They are determined by scheduled cell indication or FDRA
Proposal 2. Keep “For the following procedures in this clause, downlink cells are scheduled cells on which a UE is provided search space sets.” in 38.213.
Proposal 3. UE PDSCH reception preparation time of cross carrier scheduling with different SCS for PDCCH and PDSCH is also applied to multi-cell scheduling.
Proposal 4. Adopt the following TP to 38.213 for the support of DCI format 1_3 for Type-1 HARQ-ACK codebook: 
Proposal 5. TCI state in a DCI format 0_3/1_3 applies to the scheduled cell(s) with valid FDRA value(s):
· To CCs or corresponding all CCs in the same CC list configured by simultaneousU-TCI-UpdateList1-r17, simultaneousU-TCI-UpdateList2-r17, simultaneousU-TCI-UpdateList3-r17, simultaneousU-TCI-UpdateList4-r17
Proposal 6. Add DCI format 1_3 and 0_3 in unicast DCI format list in 38.213.
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