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1. Introduction
At the RAN#94-e meeting, a new WID on Multi-carrier enhancements (NR_MC_enh) was approved and it was revised to the latest version in [1]. RAN1 TUs are allocated to Q2/Q3/Q4 2022. Although it was planned to complete RAN1 work for this WI by the RAN#98-e meeting, there are several remaining RAN works based on the situation at the end of the RAN1#111 meeting. Therefore, the status report of this WI requests additional RAN1 TU for Q1 2023 [2].
In this contribution, a list of remaining RAN1 works for the NR_MC_enh WI is provided to clarify the necessity of additional RAN1 TU for Q1 2023.

2. Discussion
2.1	Multi-cell PUSCH/PDSCH scheduling with a single DCI
At the RAN1#111 meeting, following agreements were made for supporting multi-cell PUSCH/PDSCH scheduling with a single DCI.
	Agreement
Confirm the RAN1#110bis-e working assumption with the following changes: 
Working Assumption
For a set of cells which is configured for multi-cell scheduling, 
· Existing DCI size budget is maintained on each cell of the set of cells.
· DCI size of DCI format 0_X/1_X is counted on one cell among the set of cells.
· FFS which cell DCI size of the DCI format 0_X/1_X is counted on the reference cell.
· BD/CCE of DCI format 0_X/1_X is counted on one cell among the set of cells.
· FFS which cell BD/CCE of the DCI format 0_X/1_X is counted on the reference cell.
· Same reference cell is used for both DCI format 0_X and DCI format 1_X.
· The reference cell is
· the scheduling cell if the scheduling cell is included in the set of cells and search space of the DCI format 0_X/1_X is configured only on the scheduling cell;
· one cell of the set of cells which Ssearch space of DCI format 0_X/1_X is configured on one cell of the set of cells and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_X/1_X is configured on the cell in addition to the scheduling cell.
· FFS It is up to gNB on which cell the SS of the DCI format 0_X/1_X is configured on.
· FFS: How tTo address Rel-17 BD/CCE limit for any given cell (operating the feature under Rel-17 BD/CCE limit)
· For the reference cell, a total number of configured BD/CCEs for both DCI formats 0_X/1_X and legacy DCI formats (if configured) does not exceed the Rel-17 limits. 
· For other cells in the sets of cells, Rel-17 limits for PDCCH/DCI monitoring and BD/CCE counting rules for legacy DCI formats (not including DCI formats 0_X/1_X) apply
· Note: This does not mean a UE is required to support number of BDs/CCEs beyond the Rel-17 limits (i.e.,  and ) for PDCCH candidates for each scheduled cell.

Agreement
For a set of cells which is configured for multi-cell scheduling, up to 4 cells within the set of cells are supported.
· A DCI format 0_X/1_X can schedule PUSCH(s)/PDSCH(s) on a combination of co-scheduled cells among the same set of cells.

Agreement
For DCI format 1_X/0_X, 
· Type-1 fields at least include below:
· ChannelAccess-Cpext
· TDRA
· Below fields are agreed to be supported for DCI format 0_X/1_X. FFS: Whether the fields are type1, type2, type configurable, or omitted. FFS: details on the fields (e.g. length, which legacy configurations are applicable), other fields.
· HARQ process number
· MCS (FFS: potential compression scheme)
· Bandwidth part indicator 
· Frequency domain resource assignment (FFS: potential compression scheme)
· VRB-to-PRB mapping
· PRB bundling size indicator
· Rate matching indicator
· ZP CSI-RS trigger
· Antenna port(s)
· Transmission configuration indication
· DMRS sequence initialization
· Frequency hopping flag
· TPC command for scheduled PUSCH
· Precoding information and number of layers
· PTRS-DMRS association
· SRS request
· SRS resource indicator
· SRS offset indicator
· PTRS-DMRS association
· Open-loop power control parameter set indication
· UL/SUL indicator
Note: RAN1 strives to minimize the number of fields which are type configurable.

Agreement
For monitoring PDCCH candidates for a set of cells which is configured for multi-cell scheduling, the n_CI in the search space equation is determined by a value configured for the set of cells by RRC signaling.

Agreement
The types for below fields in DCI format 1_X are listed (R1-2212924):
	Field 
	Type
	Details
(for information only)

	HARQ process number
	Type 2
	Details in Section 7.1.1

	MCS 
	Alt 1: Type 2 (without compression)


	Details in Section 7.1.2

	BWP indicator
	Type 1A
	Details in Section 7.1.3

	FDRA
	Type 2 
· Further consider larger RBG granularity than existing maximum specified or configured value for RA type 0 
· Use large RBG-based RIV for RA type 1 based on R16 configurable granularities for DCI format 1_2
	Details in Section 7.1.4

	VRB-to-PRB mapping
	Type 1A
	Details in Section 7.1.5

	PRB bundling size indicator
	Type 1A
	Details in Section 7.1.6

	Rate matching indicator
	Type 1B (up to 4 bits)
	Details in Section 7.1.7

	ZP CSI-RS trigger
	Type 1B (up to 3 bits)
	Details in Section 7.1.8

	Antenna port(s)
	Configurable between Type 1A and Type 2
	Details in Section 7.1.9

	TCI
	Type 1B (up to 4 bits)
	Details in Section 7.1.10

	DMRS sequence initialization
	Type 1A
	Details in Section 7.1.11

	SRS request
	Type 1B (up to 4 bits)
	Details in Section 7.1.12

	SRS offset indicator
	Type 1B (up to 3 bits)
	Details in Section 7.1.13


This does not imply that payload of DCI can be larger than what is supported for polar code in Rel-17.
FFS: Details

Agreement
· The types for below fields in DCI format 0_X are listed:
	Field 
	Type
	Details
(for information only)

	HARQ process number
	Type 2
	Details in Section 7.2.1

	MCS 
	Alt 1: Type 2 (without compression)


	Details in Section 7.2.2

	BWP indicator
	Type 1A
	Details in Section 7.2.3

	FDRA
	Type 2 
· Further consider larger RBG granularity than existing maximum specified or configured value for RA type 0 
· Use large RBG-based RIV for RA type 1 based on R16 configurable granularities for DCI format 1_2
	Details in Section 7.2.4

	Frequency hopping flag
	Type 1A
	Details in Section 7.2.5

	TPC command for scheduled PUSCH
	Type 2
	Details in Section 7.2.6

	Open-loop power control parameter set indication
	Type 1A
	Details in Section 7.2.7

	Antenna port(s)
	Configurable between Type 1A and Type-2
	Details in Section 7.2.8

	Precoding information and number of layers
	Configurable between Type 1A and Type-2
	Details in Section 7.2.9

	PTRS-DMRS association
	Type 2
	Details in Section 7.2.10

	DMRS sequence initialization
	Type 1A
	Details in Section 7.2.11

	SRS request
	Type 1B (up to 4 bits)
	Details in Section 7.2.12

	SRS resource indicator
	Configurable between Type 1A and Type-2
	Details in Section 7.2.13

	SRS offset indicator
	Type 1B (up to 3 bits)
	Details in Section 7.2.14

	UL/SUL indicator
	FFS

	Details in Section 7.2.15


This does not imply that payload of DCI can be larger than what is supported for polar code in Rel-17.
FFS: Details



Based on the agreements, a basic design of this feature has been made. However, there are several remaining details that RAN1 needs to discuss and decide to complete the RAN1 work for this objective as below.
Details on DCI fields in DCI format 0_X/1_X
As shown in above agreements, RAN1 agreed that each field to be included in DCI format 0_X/1_X belongs to a certain type (Type 1A/1B/1C/2 or configurable). However, it is captured in the agreements that “FFS: Details”, and hence further RAN1 discussion is necessary at least on following points.
· TDRA field
Following agreement was made at RAN1#110bis-e meeting, and it was agreed at RAN1#111 meeting that TDRA field is Type 1. But details have not been decided yet. So, RAN1 should discuss and decide the details of TDRA field in DCI format 0_X/1_X.
	Agreement
For a set of cells co-scheduled by a DCI format 0_X/1_X, time domain resource allocations for the set of cells are jointly indicated by a single TDRA field in the DCI format 0_X/1_X. 
· Separate {SLIV, mapping type, scheduling offset K0 (or K2)} is indicated for each of co-scheduled PDSCHs/PUSCHs.
· FFS details of the TDRA table design


· ChannelAccess_CPext field
Similar to TDRA field, it was agreed that ChannelAccess_CPext field is Type 1. But details have not been decided yet. At the RAN1#111 meeting, some companies proposed that ChannelAccess_CPext field should be Type 1A, i.e., single indication is commonly applied to all co-scheduled cells, based on the RAN guidance made at the RAN#97-e that any optimization for unlicensed spectrum operation is deprioritized. Anyway, RAN1 should discuss and decide the details of ChannelAccess_CPext field in DCI format 0_X/1_X.
· FDRA field
It was agreed that FDRA field is Type 2. It was also agreed to use large RBG-based RIV for RA type 1 based on R16 configurable granularities for DCI format 1_2. On the other hand, for RA type 0, it was agreed to further consider larger RBG granularity than existing maximum specified or configured value for RA type 0, but details are FFS. Therefore, RAN1 should discuss and decide the details on compression scheme for RA type 0 of FDRA field in DCI format 0_X/1_X.
· Indicator of co-scheduled cells
At the RAN1#111 meeting, following proposal regarding the indicator of co-scheduled cells in DCI format 0_X/1_X was discussed, but it has not been agreed yet [3]. So, RAN1 should discuss and decide the details of the indicator of co-scheduled cells in DCI format 0_X/1_X.
	[bookmark: _Hlk119581827]Proposal 3-2 rev3:
· For a set of cells which is configured for multi-cell scheduling, the co-scheduled cells are indicated by an indicator in DCI format 0_X/1_X which points to one row of a table defining combinations of co-scheduled cells for the set of cells.
· The table is configured by RRC signaling for the set of cells.
· The size of the indicator is determined based on the number of rows in the table.
· Repurposing any field in the DCI format 0_X/1_X based on the indicator is not supported in Rel-18.


· UL/SUL indicator field
At the RAN1#111 meeting, it was discussed that whether UL/SUL indicator field in DCI format 0_X should be Type 1C or Type 2, but there was no consensus. To complete the design of DCI format 0_X, whether/how UL/SUL indicator is included in DCI format 0_X needs to be decided.
· Priority indicator field, beta-offset indicator field, CSI request field
At the RAN1#110bis-e meeting, following agreement was made so that these fields are Type-1. But details have not been decided yet. Therefore, RAN1 should discuss and decide the details of these fields in DCI format 0_X/1_X.
	Agreement:
For DCI format 1_X/0_X, Type-1 fields at least include below:
· Priority indicator
· Indicator of co-scheduled cells
· beta offset indicator
· CSI request
· UL-SCH indicator
· FFS: ChannelAccess-CPext



Whether/how to support multiple sets of cells for multi-cell scheduling
As shown in above agreements, RAN1 agreed that up to 4 cells are supported within a set of cells configured for multi-cell scheduling. For the case where multiple sets of cells are configured, following alternatives were discussed at the RAN1#111 meeting, but no consensus could be achieved [3]. Therefore, RAN1 should discuss and decide whether/how to support multiple sets of cells for multi-cell scheduling.
	· Alt 1: Multiple sets of cells scheduled from a same scheduling cell is not supported in Rel-18;
· Alt 2: Multiple sets of cells scheduled from a same scheduling cell is supported in Rel-18, where which set of cells the DCI format 1_X/0_X is associated with is differentiated by network configuration for the multiple sets of cells.
· Alt 3: Multiple sets of cells scheduled from a same scheduling cell is supported in Rel-18, where the DCI format 1_X/0_X has an indication field that indicates which set of cells the DCI format 1_X/0_X is associated with.



Details on HARQ
Following proposals regarding details on HARQ were derived based on the contributions in the RAN1#111 meeting, but there was no time to discuss the proposals in online sessions at the RAN1#111 meeting [3]. Therefore, RAN1 should discuss and decide remaining details on HARQ, such as reference PDSCH for HARQ-ACK feedback timing determination, last DCI format for PUCCH resource determination, reference PDSCH to determine DAI counting and support of Type-1 HARQ-ACK codebook.
	Proposal 4-1:
· For determining the timing of a PUCCH carrying HARQ-ACK information corresponding to a set of co-scheduled PDSCHs by a DCI format 1_X, the reference PDSCH is the PDSCH ending last as indicated in the DCI format 1_X among the set of co-scheduled PDSCHs.
Proposal 4-2:
· For a set of cells which is co-scheduled by a DCI format 1_X, the PDSCH with the smallest serving cell index among the set of co-scheduled cells is used to determine last DCI format for PUCCH determination among DCI formats within a same PDCCH MO.
· It is up to gNB implementation to resolve the last DCI format issue when both DCI format 1_X and other DCI format 1_0/1_1/2_1/1_X are received in a same PDCCH monitoring occasion on a same scheduling cell for scheduling PDSCHs on same scheduled cell.
Proposal 4-3rev1:
· For Type-2 HARQ-ACK codebook, for a set of cells which is co-scheduled by a DCI format 1_X, the reference PDSCH to determine DAI counting is the PDSCH with smallest serving cell index as indicated in the DCI format 1_X among the set of co-scheduled cells.
Proposal 4-4 rev2:
· Type-1 HARQ-ACK codebook is supported for multi-cell scheduling without K1 extension.
· with restriction that HARQ-ACK information for all candidate PDSCHs scheduled by DCI format 1_X is can be mapped in the Type-1 HARQ-ACK codebook.
· Type-1 HARQ-ACK codebook is not enhanced for Rel-18 multi-cell scheduling.



Proposal 1:
RAN1 should discuss and decide following remaining points for multi-cell PUSCH/PDSCH scheduling with a single DCI in Q1 2023.
· Details on DCI fields in DCI format 0_X/1_X, including TDRA, ChannelAccess-CPext, FDRA, indicator of co-scheduled cells, UL/SUL indicator, Priority indicator, beta-offset indicator and CSI request fields
· Whether/how to support multiple sets of cells for multi-cell scheduling
· Details on HARQ, such as reference PDSCH for HARQ-ACK feedback timing determination, last DCI format for PUCCH resource determination, reference PDSCH to determine DAI counting and support of Type-1 HARQ-ACK codebook


2.2	Multi-carrier UL Tx switching scheme
At the RAN1#111 meeting, following agreements were made for supporting multi-carrier UL Tx switching scheme.
	Agreement
For switched UL, if UE supports up to 2 ports UL transmission on all the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Conclusion: In case of 3 bands, 3 switching cases ({2T,0T,0T}, {0T,2T,0T}, {0T,0T,2T}) are assumed
· Conclusion: In case of 4 bands, 4 switching cases ({2T,0T,0T,0T}, {0T,2T,0T,0T}, {0T,0T,2T,0T}, {0T,0T,0T,2T}) are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario

Agreement
For switched UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario

Agreement
For dual UL, if a UE does not support concurrent transmission on specific band pair(s) and supports up to 2 ports UL transmission on all the bands in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed

Agreement
For dual UL, if UE supports concurrent transmission on all band pairs and supports up to 2 ports UL transmission on all the bands in the band combination, all possible switching cases with 1T-1T and 2T are assumed
· In case of 3 bands, 6 switching cases ({2T,0T,0T}, {0T,2T,0T}, {0T,0T,2T}, {1T, 1T, 0T}, {1T, 0T, 1T}, {0T, 1T, 1T}) are assumed 
· In case of 4 bands, 10 switching cases ({2T,0T,0T,0T}, {0T,2T,0T,0T}, {0T,0T,2T,0T}, {0T,0T,0T,2T}, {1T,1T,0T,0T}, {1T,0T,1T,0T}, {1T,0T,0T,1T}, {0T,1T,1T,0T}, {0T,1T,0T,1T}, {0T,0T,1T,1T}) are assumed

Agreement
For dual UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, corresponding switching case(s) with 2T for the band where up to 2 ports transmission is not supported are assumed
· If the UE does not support concurrent transmission on specific band pair(s) in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed

Agreement
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
· When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 2T on a carrier on another band (3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on one of the bands and another different band (1st or 2nd band, and 3rd band)
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (3rd and 4th band)

Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases

Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled

Agreement
There is no restriction on number of bands supporting up to 2 ports UL transmission for both switched UL and dual UL and for both 3 bands and 4 bands.
· It is up to UE capability to support 2 ports UL transmission on none/some/all of the 3 or 4 bands
· Note: UE with only 1 Tx chain is not expected to perform UL Tx switching (no spec impact)

Agreement
Confirm the following working assumption.
Working Assumption
Specify UL Tx switching schemes across up to 4 bands in Rel-18

Agreement
Following restrictions are applied for Rel-18 UL Tx switching across 3 or 4 bands.
· The UE does not expect to perform more than one uplink switching within a reference slot based on µUL = max(µUL, 1, µUL, 2, µUL, 3) in case of 3 bands, µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4) in case of 4 bands, where µUL, 1, µUL, 2, µUL, 3, µUL, 4 are SCSs of active UL bandwidth parts of the bands in the band combination
· If there are two consecutive intra-band carriers in one band, µUL, 1 = max(µUL, 1-1, µUL, 1-2), where µUL, 1-1 and µUL, 1-2 are SCSs of active UL bandwidth parts of the carriers in the band
· (working assumption) If two uplink switching are triggered and result in UL transmissions on more than 2 bands within any two consecutive reference slots, then the time duration between the end of all transmission(s) prior to the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a sum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}



Based on the agreements, almost all RAN1 work for this objective have been completed. There are few remaining proposals identified at the last RAN1 meeting as below, and hence these proposals can be further discussed in RAN1.
Potential ambiguity issue on switching period location
At the RAN1#110bis-e and RAN1#111 meetings, RAN1 discussed on potential ambiguity issue on switching period location [4]. RAN4 also discussed on the switching period location aspects and sent LS to ask RAN1 to discuss and decide further details as shown below.
	Issue 4: Location of switching period
· For single-TAG case, RAN4 agreed to reuse the Rel-16/17 approach (i.e., semi-static configuration of switching period on one of the band for each switching band pair) and discuss further details for Rel-18 Tx switching scenario in RAN1.
· Meanwhile, RAN4 has not concluded on the switching period location for 2-TAG case, with further discussions ongoing.


Based on above RAN4 LS, following proposal was made in RAN1 at the RAN1#111 meeting, but it has not been agreed yet. Therefore, as RAN4 asked RAN1 to discuss/decide details on this issue, RAN1 should discuss and decide a solution for potential ambiguity issue on switching period location.
	Updated proposed agreement 6
Down-select a solution for the ambiguity issue on switching period location from following alternatives.
· Alt.1: switching period location is configured per band pair
· If there are multiple bands configured with switching period location as TRUE in the bands involved in a switching, the switching period location is determined to highest carrier frequency among the bands configured with switching period location as TRUE
· Alt.2: switching period location is configured per band pair, and the priority list of bands is also configured
· If there are multiple bands configured with switching period location as TRUE in the bands involved in a switching, the switching period location is determined to the band with lowest priority among bands configured with switching period location as TRUE
· Alt.3: gNB configures “switching-from band” or “switching-to band”
· If gNB configures “switching-from band” as switching period location, switching period is located on band(s) where preceding transmission is performed
· Alt.4: gNB configures switching period location per switching case
· In 3 bands case, gNB configures switching period location for each of switching case pair such as {A - B}, {A - C}, {B - C}, {A+B - C}, {A+C - B}, {B+C - A}
· In 4 bands case, gNB configures switching period location for each of switching case pair such as {A - B}, {A - C}, {A - D}, {B - C}, {B - D}, {C - D}, {A+B - C}, {A+B - D}, {A+C - B}, {A+C - D}, {A+D - B}, {A+D - C}, {B+C - A}, {B+C - D}, {B+D - A}, {B+D - C}, {C+D - A}, {C+D - B}, {A+B – C+D}, {A+C – B+D}, {A+D – B+C}
· Alt.4-rev: gNB configures switching period location per configured 3 or 4 bands
· In 3 bands case, gNB configures switching period location for each of switching case pair such as {A, B}, {A, C}, {B, C}, {A, B, C}
· In 4 bands case, gNB configures switching period location for each of switching case pair such as {A, B}, {A, C}, {A, D}, {B, C}, {B, D}, {C, D}, {A, B, C}, {A, B, D}, {B, C, D}, {A, B, C, D}
· Alt.5: gNB configures priorities to each carrier/band.
· The UE determines the switching period location on the band that is not with the highest priority.



Potential issues related to timeline for UL Tx switching 
Following proposals regarding potential issues on timeline aspects were identified at the RAN1#111 meeting, but there was no time to discuss the proposals in online/offline sessions at the RAN1#111 meeting [4]. Therefore, these proposals can also be further discussed in RAN1.
	Proposal from vivo:
When a UE is triggred to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
Based on the grants, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.

Proposal from Apple:
UE is not expected to be scheduled to transmit PUCCH carrying the HARQ-ACK information for PDSCH scheduled by a PDCCH if uplink switching gap is triggered for the PUCCH and the first uplink symbol of the PUCCH starts earlier than the combined duration of switching gap and PDSCH processing timeline, from the last symbol of the PDCCH



Proposal 2:
RAN1 can discuss following remaining points for multi-carrier UL Tx switching scheme.
· Details on solution for potential ambiguity issue on switching period location
· Details on potential issues related to timeline for UL Tx switching



3. Conclusion
In this contribution, a list of remaining RAN1 works for the NR_MC_enh WI was provided to clarify the necessity of additional RAN1 TU for Q1 2023.

Proposal 1:
RAN1 should discuss and decide following remaining points for multi-cell PUSCH/PDSCH scheduling with a single DCI in Q1 2023.
· Details on DCI fields in DCI format 0_X/1_X, including TDRA, ChannelAccess-CPext, FDRA, indicator of co-scheduled cells, UL/SUL indicator, Priority indicator, beta-offset indicator and CSI request fields
· Whether/how to support multiple sets of cells for multi-cell scheduling
· Details on HARQ, such as reference PDSCH for HARQ-ACK feedback timing determination, last DCI format for PUCCH resource determination, reference PDSCH to determine DAI counting and support of Type-1 HARQ-ACK codebook

Proposal 2:
RAN1 can discuss following remaining points for multi-carrier UL Tx switching scheme.
· Details on solution for potential ambiguity issue on switching period location
· Details on potential issues related to timeline for UL Tx switching
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