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1. Introduction
In this contribution, we discuss maintenance issues on Rel-18 Multi-carrier enhancements for NR.

2. Maintenance on Multi-cell PUSCH/PDSCH scheduling with a single DCI

2.1. Unified TCI update with DCI format 1_3
At the RAN1#116-bis meeting, the following proposal was discussed while no consensus was achieved.
	Proposal 3-4:
When a UE is configured unified TCI states, the TCI indexes provided by a TCI codepoint in a DCI format 1_3 with or without PDSCH scheduling provide “indicated” TCI states for both scheduled and non-scheduled cells within the corresponding set of cells. 
· The above applies regardless of whether or not ScheduledCellCombo-ListDCI-1-3 is configured 



According to the current specification, unified TCI update is supported for CA, i.e., unified TCI update can be indicated by single DCI for multiple CCs. Based on the unified TCI update for CA with legacy DCI formats, it has been already supported that indicated TCI state is applied not only for scheduled cell but also for non-scheduled cell. Therefore, we support that the TCI indexes provided by a TCI codepoint in a DCI format 1_3 with or without PDSCH scheduling provide indicated TCI states for both scheduled and non-scheduled cells. On top of this principle, it should be discussed whether the “non-scheduled cell” should be limited to the cell in the corresponding set of cells or the “non-scheduled cell” can be the cell not included in the corresponding set of cells. The cell list for unified TCI update for CA is configured by simultaneousU-TCI-UpdateListX-r17. When unified TCI update for CA is supported with DCI format 1_3, the relation between CCs in set of cells corresponding to the DCI format 1_3 and simultaneousU-TCI-UpdateListX-r17 should be clarified. In our view, set of cells for the DCI format 1_3 and simultaneousU-TCI-UpdateListX-r17 can be configured independently. For example, when set of cells for the DCI format 1_3 includes CC#1/2/3 and CC list configured by simultaneousU-TCI-UpdateList1-r17 includes CC#1/4/5, unified TCI update is applied to CC#4/5 as well as CC#1/2/3 when unified TCI is indicated by DCI format 1_3 for the set of cell which includes CC#1. In that sense, unified TCI update by DCI format 1_3 is applied not only for cells within the corresponding set of cells but also for the cells not included in the set of cells. Therefore, “within the corresponding set of cells” in the proposal should be removed.
In addition, it should be clarified in this meeting whether to introduce new FG for unified TCI update with DCI format 1_3 as we discuss in our contribution for UE feature for multi-carrier scheduling [1]. Given that the legacy FG for unified TCI indication (FG23-1-1b, 23-10-1b) refers the legacy DCI formats, it may be better to introduce new FGs for unified TCI indication with DCI format 1_3.
Proposal 1: 
When a UE is configured unified TCI states, the TCI indexes provided by a TCI codepoint in a DCI format 1_3 with or without PDSCH scheduling provide “indicated” TCI states for both scheduled and non-scheduled cells within the corresponding set of cells. 
· The above applies regardless of whether or not ScheduledCellCombo-ListDCI-1-3 is configured
· New FG for unified TCI update with DCI format 1_3 is introduced

2.2. HARQ-ACK skipping
At the RAN1#116-bis meeting, the following proposal was discussed while no consensus was achieved.
	[bookmark: _Hlk147750651]Proposal 4-1:
· 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 1 codebook and for Type 2 codebook for generating the first sub-codebook, follow the legacy behaviour (the corresponding HARQ-ACK information for that scheduled cell with active DL BWP change is skipped)
· For Type 2 codebook for generating the second sub-codebook, 
· the HARQ-ACK information for that scheduled cell with active DL BWP change is generated with NACK bit if at least one cell of co-scheduled cells has no active DL BWP change or the DCI format 1_3 has fields reinterpreted for the SCell dormancy indication; 
· otherwise, the HARQ-ACK information is skipped for the DCI format 1_3.



It was discussed for Type 2 HARQ-ACK codebook for generating second sub-codebook whether the HARQ-ACK information should be skipped or NACK is sent when all the cells of co-scheduled cells has active DL BWP change. It was pointed that it is corner case when all the cells of co-scheduled cells are indicated with active DL BWP change after the MO of DCI format 1_3 which schedules the cells in the set of cells. Given that it is maintenance phase, we don’t see the strong need to optimize the HARQ-ACK skipping procedure especially when all the cells of co-scheduled cells are indicated with active DL BWP change. Therefore, we suggest simplifying the proposal as follows;
Proposal 2: 
· 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 1 codebook and for Type 2 codebook for generating the first sub-codebook, follow the legacy behaviour (the corresponding HARQ-ACK information for that scheduled cell with active DL BWP change is skipped)
· For Type 2 codebook for generating the second sub-codebook, 
· the HARQ-ACK information for that scheduled cell with active DL BWP change is generated with NACK bit if at least one cell of co-scheduled cells has no active DL BWP change or the DCI format 1_3 has fields reinterpreted for the SCell dormancy indication; 
· otherwise, the HARQ-ACK information is skipped for the DCI format 1_3.

3. Maintenance on Multi-carrier UL Tx switching scheme
3.1	1T-1T UL Tx switching with only 2 bands
At the RAN1#116 meeting, RAN1 received LS from RAN2 in [2], and RAN2 asked RAN1 to provide feedback if there is any concern.
	· RAN2 confirms that Rel-18 signalling can configure 2 bands UL Tx switching for a band pair that the UE supports according to the Rel-18 band pair list UE capability, in which case the network and UE assume the capability reported for R18 UL Tx switching is used. RAN2 respectfully asks RAN4 and RAN1 to take this into account, and feedback to RAN2 in case there is any concern.


Based on the RAN1 discussion, RAN1 made following agreement and sent the reply LS to RAN2 in [3]. As shown below, RAN1 needs to discuss on the case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
	Agreement
RAN1 replies to RAN2 LS in R1-2400007 as below.
· RAN1 confirms that the first RAN2 agreement in the LS R1-2400007/R2-2313959 has no issue from RAN1 perspective, except for a case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B. For the case, RAN1 continues to discuss it.
Final LS is in R1-2401776.


At the RAN1#116bis meeting, following sub-cases were identified during the discussion [4].
· Sub-case 1-1: UE supporting Rel-18 UL Tx switching supports UL CA (Dual UL) on band A and B with only 1 port support on each band.
· Sub-case 1-2: UE supporting Rel-18 UL Tx switching does not support UL CA (Dual UL) on band A and B with only 1 port support on each band, while switched UL operation between band A and B is supported.
· Sub-case 2-1: UE supporting Rel-18 UL Tx switching supports Rel-15 SUL operation between SUL band A and corresponding NUL band B with only 1 port support on each band.
· Sub-case 2-2: UE supporting Rel-18 UL Tx switching does not support Rel-15 SUL operation between SUL band A and corresponding NUL band B with only 1 port support on each band, while switched UL operation between band A and B is supported.
For sub-case 1-1, there is no reason for NW to configure UL Tx switching with band combination {A, B} in our view. NW will configure UL CA for the band combination {A, B} in this case.
Similarly, NW will configure Rel-15 SUL operation in sub-case 2-1 and there is no reason for NW to configure UL Tx switching.
For sub-cases 1-2 and 2-2, since UL CA or Rel-15 SUL operation is not supported by the UE, there are two alternatives for NW when fallback from 3 or 4 band UL Tx switching for the UE is necessary. One is to configure 1T-1T UL Tx switching between 2 bands, and another is to configure only 1 band for UL.
In addition, if it is mandatory for UE to support UL CA or Rel-15 SUL operation when the UE supports UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B, the sub-cases 1-2 and 2-2 are not possible.
Based on above, RAN1 should down-select one of the following alternative approaches to conclude this issue.
Alt.1: 1T-1T UL Tx switching for band combination {A, B} is supported.
· UE can be configured with 2 bands UL Tx switching for band combination {A, B} when UE reports the support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
Alt.2: 1T-1T UL Tx switching for band combination {A, B} is not supported.
· 2-1: UE does not expect to be configured with 2 bands UL Tx switching for band combination {A, B} when UE reports the support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
· Note: In the Alt.2-1, UE would be configured with single UL band in sub-cases 1-2/2-2.
· 2-2: UE is required to support UL CA or Rel-15 SUL operation when the UE supports UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
· Note: In the Alt.2-2, sub-cases 1-2/2-2 are not possible, and RAN1 should ask RAN2 for final confirmation.

Proposal 3: RAN1 should down-select one of the following alternative approaches to conclude this issue.
Alt.1: 1T-1T UL Tx switching for band combination {A, B} is supported.
· UE can be configured with 2 bands UL Tx switching for band combination {A, B} when UE reports the support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
Alt.2: 1T-1T UL Tx switching for band combination {A, B} is not supported.
· 2-1: UE does not expect to be configured with 2 bands UL Tx switching for band combination {A, B} when UE reports the support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
· Note: In the Alt.2-1, UE would be configured with single UL band in sub-cases 1-2/2-2.
· 2-2: UE is required to support UL CA or Rel-15 SUL operation when the UE supports UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
· Note: In the Alt.2-2, sub-cases 1-2/2-2 are not possible, and RAN1 should ask RAN2 for final confirmation.

After solving the issue on whether to support 1T-1T switching with only 2 bands, RAN1 should inform the decision to RAN2 and RAN2 agreement should be reflected to TS38.214 to allow configuring Rel-18 parameters even when only 2 bands are configured for UL Tx switching.
According to the discussion at the RAN1#116bis meeting, following TP is enough to reflect the RAN2 agreement.
Proposal 4: RAN1 should agree on the following TP after solving the issue on whether to support 1T-1T switching with only 2 bands.
Reason for change:
Capture in TS 38.214 the RAN2 agreements of configuring two bands uplink switching by Rel-18 configuration signaling.
Summary of change:
Replace “3 or 4 uplink bands” by “up to 4 uplink bands” in section 6.1.6 and 6.1.6.2.2.
Consequence if not approved:
Rel-18 configuration signaling cannot be used for the case of configuring two bands uplink switching.
	--------------------------------------- TP of TS38.214 start-----------------------------------------

6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined based on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with up to3 or 4 uplink bands if UplinkTxSwitchingMoreBands is configured: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
< Unchanged parts are omitted >
[bookmark: _Toc162184978]6.1.6.2.2	Uplink switching with up to3 or 4 uplink bands
< Unchanged parts are omitted >
----------------------------------------------- TP end------------------------------------------------





4. Conclusion 
In this contribution, we made following proposals.
Proposal 1: 
When a UE is configured unified TCI states, the TCI indexes provided by a TCI codepoint in a DCI format 1_3 with or without PDSCH scheduling provide “indicated” TCI states for both scheduled and non-scheduled cells within the corresponding set of cells. 
· The above applies regardless of whether or not ScheduledCellCombo-ListDCI-1-3 is configured
· New FG for unified TCI update with DCI format 1_3 is introduced

Proposal 2: 
· 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 1 codebook and for Type 2 codebook for generating the first sub-codebook, follow the legacy behaviour (the corresponding HARQ-ACK information for that scheduled cell with active DL BWP change is skipped)
· For Type 2 codebook for generating the second sub-codebook, 
· the HARQ-ACK information for that scheduled cell with active DL BWP change is generated with NACK bit if at least one cell of co-scheduled cells has no active DL BWP change or the DCI format 1_3 has fields reinterpreted for the SCell dormancy indication; 
· otherwise, the HARQ-ACK information is skipped for the DCI format 1_3.

Proposal 3: RAN1 should down-select one of the following alternative approaches to conclude this issue.
Alt.1: 1T-1T UL Tx switching for band combination {A, B} is supported.
· UE can be configured with 2 bands UL Tx switching for band combination {A, B} when UE reports the support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
Alt.2: 1T-1T UL Tx switching for band combination {A, B} is not supported.
· 2-1: UE does not expect to be configured with 2 bands UL Tx switching for band combination {A, B} when UE reports the support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
· Note: In the Alt.2-1, UE would be configured with single UL band in sub-cases 1-2/2-2.
· 2-2: UE is required to support UL CA or Rel-15 SUL operation when the UE supports UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B.
· Note: In the Alt.2-2, sub-cases 1-2/2-2 are not possible, and RAN1 should ask RAN2 for final confirmation.

Proposal 4: RAN1 should agree on the following TP after solving the issue on whether to support 1T-1T switching with only 2 bands.
Reason for change:
Capture in TS 38.214 the RAN2 agreements of configuring two bands uplink switching by Rel-18 configuration signaling.
Summary of change:
Replace “3 or 4 uplink bands” by “up to 4 uplink bands” in section 6.1.6 and 6.1.6.2.2.
Consequence if not approved:
Rel-18 configuration signaling cannot be used for the case of configuring two bands uplink switching.
	--------------------------------------- TP of TS38.214 start-----------------------------------------

6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined based on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with up to3 or 4 uplink bands if UplinkTxSwitchingMoreBands is configured: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
< Unchanged parts are omitted >
6.1.6.2.2	Uplink switching with up to3 or 4 uplink bands
< Unchanged parts are omitted >
----------------------------------------------- TP end------------------------------------------------
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