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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Ref16006416]In this contribution, we discussed some remaining issues on the following aspects:
· Rel-18 Multi-carrier enhancements
· eDSS
· NCR
2. Discussion on Multi-carrier enhancements
2.1. Multi-cell scheduling
2.1.1 Type1
TDRA table configuration in RRC
Regarding configuring joint TDRA table for DL/UL scheduling via DCI format 1_3/0_3, the following alternatives were discussed in the last meeting:
· Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
· Alt.1a: single joint table with increased table size
· Alt.1b: single table provided for all BWPs of all cells (each row can be size-matched for the active/target BWP of corresponding cells) 
· Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
· Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
· Alt.4: Other approach if any
To enhance scheduling flexibility, it is suggested that the NW provides more than 16 TDRA entries in the joint table. Alt.1a and Alt.2 are basically the same, with the only difference being that Alt.1a utilizes a single joint TDRA table for all BWPs, while Alt2 separates the joint TDRA entries into different tables for different BWPs.
Alt.1b is similar to Clause 12 of TS 38.213, where the UE zero-paddings or truncates the TDRA field indicated by a mc-DCI based on the size of indicated BWP size and determines the scheduled TDRA based on the refined index. Both the NW and the UE need to reinterpret the TDRA index for different {switch to BWP, switch from BWP } combinations, and the NW must ensure that the refined TDRA remains valid. Compared to other alternatives, this alternative has the disadvantage of higher complexity and limited flexibility. On the other hand, Alt.3 violates the previous agreement that the joint TDRA table is configured by RRC, thus is not preferred.
[bookmark: _Ref135055639]Proposal 1. Regarding the RRC configuration of the joint TDRA table, Alt.1a/2 is supported.

Invalid Type-1A and Type-1B field value 
At the last meeting, some companies raised concerns about the invalid value of Type-1A/1B for specific cells when the number of entries in these cell's corresponding tables is less than the indicated value. For example, when co-scheduled cell#A has 2 BWPs while other co-scheduled cells have 4 BWPs in additional to initial BWP, the BWP indication corresponding to BWP-ID=3,4 are invalid for the cell#A. 
To address this issue, one approach suggested was to enforce all cells to use the same table(s), or enforce NW to provide the same configuration or same number of entries for the tables of each co-scheduled cell. Another approach proposed is that UE ignores the field for these cells and applies the field for other cells. The first approach restricts the NW configuration. The 2nd approach may increase false alarm of mc-DCI as UE may mistake an incorrectly decoded DCI as an ‘invalid value’ for some cells. Moreover, it complicates the UE implementation to handle such kind of irregular scheduling.
Another approach is that if a UE detects a field that indicates an invalid value or inconsistent information for a co-scheduled cell, the UE discards all the information in the DCI format. This approach is already utilized in single-cell scheduling, where if a UE detects a legacy DCI format with inconsistent information, the UE discards all the information in the DCI format, unless there is specific handling or specified behavior for such indications in the spec.
[bookmark: _Ref135055640]Proposal 2. Regarding how to handle invalid values in a Type-1A/1B field for co-scheduled cells, consider the following alternatives
-  Alt1. NW/spec ensures that all co-scheduled cells use the same table or use tables with the same number of entries
-  Alt2. UE discards a mc-DCI if the mc-DCI provides an invalid value for a co-scheduled cell.
	*****TP for Alt.2 for 213*****
10.1	UE procedure for determining physical downlink control channel assignment 
If a UE detects a DCI format with inconsistent information, the UE discards all the information in the DCI format.
If a UE detects a DCI format 1_3 or DCI format 0_3 with a field indicating an invalid value for a co-scheduled cell, the UE discards all the information in the DCI format, unless stated otherwise
*****TP for Alt.2 for 213 ends*****



Minimum applicable scheduling offset
	Agreement
Inclusion of minimum applicable scheduling offset indicator in DCI format 0_X/1_X is configurable


    minimumSchedulingOffsetK0-r16                   SetupRelease { MinSchedulingOffsetK0-Values-r16 }           OPTIONAL,   -- Need M
    minimumSchedulingOffsetK2-r16           SetupRelease { MinSchedulingOffsetK2-Values-r16 }             OPTIONAL,  -- Need M
MinSchedulingOffsetK0-Values-r16 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK0-SchedulingOffset-r16)
MinSchedulingOffsetK2-Values-r16 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK2-SchedulingOffset-r16)
	minimumSchedulingOffsetK0DCI-1-3
	Configure the presense of minimum applicable scheduling offset indicator field in DCI format 1_3
	ENUMERATED {enabled} 

	minimumSchedulingOffsetK0DCI-0-3
	Configure the presense of minimum applicable scheduling offset indicator field in DCI format 0_3
	ENUMERATED {enabled} 


RRC parameters minimumSchedulingOffsetK0DCI-1-3 and minimumSchedulingOffsetK0DCI-0-3 are to configure the presence of minimum applicable scheduling offset indicator in a mc-DCI, but the field type and candidate values for the minimum applicable scheduling offset indicator are not defined yet. Since all scheduled cells have the same FR/SCS, Type-1A can be supported and 1 bit is needed. The legacy parameters for minimum K0/K2 values in sc-scheduling case, i.e., minimumSchedulingOffsetK0 and minimumSchedulingOffsetK2, as well as Table 7.3.1.1.2-33, can be reused to for mc-DCI.
[bookmark: _Ref131784559][bookmark: _Ref135055642]Proposal 3. Minimum applicable scheduling offset indicator is Type1A and it has 1 bit in a mc-DCI, adopt the following TP.
	*****TP for 212*****
7.3.1.1.4	Format 0_3
[bookmark: OLE_LINK28]-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-0-3 is not configured;
-	x 1 bits otherwise, the 1 bit indication is used to determine the minimum applicable K2 for the active UL BWP and the minimum applicable K0 value for the active DL BWP for each scheduled cell, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value.
7.3.1.2.4 Format 1_3
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-1-3 is not configured;
-	x 1 bits otherwise, the 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP for each scheduled cell, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 
*****TP for 212 ends*****



Priority
	Agreement
· Priority indicator in DCI format 0_X belongs to Type-1A field.
· The indicated priority is applied to all the co-scheduled PUSCH(s)
· Priority indicator in DCI format 1_X belongs to Type-1A field.
· The indicated priority indicator is applied to the PUCCH.
· RRC parameters is introduced to configure the presence of priority indicator in DCI format 0_X/1_X
· This parameter is per set of cells 


    priorityIndicatorDCI-1-1-r16             ENUMERATED {enabled}                                               OPTIONAL,   -- Need S
	priorityIndicatorDCI-1-3
	Configure the presense of priority indicator field in DCI format 1_3
	ENUMERATED {enabled} 

	priorityIndicatorDCI-0-3
	Configure the presense of priority indicator field in DCI format 0_3
	ENUMERATED {enabled} 


RRC parameters priorityIndicatorDCI-1-3 and priorityIndicatorDCI-0-3 are to configure the presence of priority indicator in a mc-DCI, but the interpretation of this field in a mc-DCI is still unclear. In R16, the presence of a priority indicator in a UL-DCI or a DL-DCI is per BWP configured. Therefore, it could be the case that the active BWPs of some cells in a cell combination do not have a priority indicator, while some other cells are configured with a priority indicator. In this case, how to interpret the priority indicator should be clarified.
For multi-cell PDSCH scheduling, as the priority indicator is applied to the PUCCH, there is no ambiguity for the PUCCH. For the scheduled PDSCHs, all the PDSCHs should follow the same priority index determined by the priority indicator, otherwise, additional work for either multiplexing HARQ-ACK with different priority indexes or dropping HARQ-ACK with different priority indexes is needed. 
For multi-cell PUSCH scheduling, one interpretation is that each cell in the cell set must support both eMBB and URLLC services and have the corresponding priority indicator configuration, e.g., priorityIndicatorDCI-0-1-r16, if the mc-DCI format includes a priority indicator. The second interpretation is that the priority indicator is valid only for cells that have priorityIndicatorDCI-0-1-r16. For cells without priorityIndicatorDCI-0-1-r16, this field is ignored and a priority index of 0 is applied. This interpretation allows a mc-DCI format to schedule PUSCHs with different priorities. The third interpretation is that this priority indicator field in a mc-DCI format only takes effect when all co-scheduled cells have the corresponding per-BWP priority indicator configuration. When at least one co-scheduled cell in the scheduled cell combination does not support the priority bit, the value of the priority indicator field in the mc-DCI format is expected to be 0, and only eMBB PUSCHs are scheduled by the mc-DCI format. The third interpretation has greater flexibility than the first interpretation by offering eMBB service to some cell combinations while providing both eMBB and URLLC services to some other combinations. Moreover, this interpretation is consistent with that of the DL mc-DCI as it does not support the mc-DCI format to schedule PUSCHs with mixed priorities.
[bookmark: _Ref131784541]Proposal 4. All PDSCHs scheduled by a DCI format 1_3 have the same priority index determined by the priority indicator in DCI format 1_3, and all PUSCHs scheduled by a DCI format 0_3 have the same priority index determined by the priority indicator in DCI format 0_3.
[bookmark: _Ref131784543]Proposal 5. For a cell combination scheduled by a DCI format 0_3/1_3, if all co-scheduled cells in the cell combination are configured with priorityIndicatorDCI-0-1-r16 or priorityIndicatorDCI-1-1-r16 for the corresponding active BWPs, the value of priority indicator can be 1 or 0.
[bookmark: _Ref131784544]Proposal 6. For a cell combination scheduled by a DCI format 0_3/1_3, if there is at least one co-scheduled cell without priorityIndicatorDCI-0-1 or priorityIndicatorDCI-1-1-r16 configured for its active BWP, the value of priority indicator is expected to be 0, and the priority index 0 is applied to all scheduled PUSCHs/PDSCHs.

2.1.2 Type2 field size and zero paddings
	Proposal 3-15rev3:
· For a set of cells configured for multi-cell scheduling using DCI format 0_X/1_X, 
· the size of a Type-1A field in the DCI format 0_X/1_X is determined as maximum field size of active BWP among all cells within the set of cells.
· the size of a Type-1B field in the DCI format 0_X/1_X is equal to ceiling(log2(N)), where N is the number of rows in RRC-configured table with each row containing multiple indexes for all cells within the set of cells. 
· The Type-1B field indicates one row of the configured table 
· The Type-1B index for a cell points to a corresponding index in a RRC configured table applicable for DCI format 0_1/1_1 or MAC CE activated values. 
· the size of a per cell Type-2 field in the DCI format 0_X/1_X is determined based on active BWP for each cell.
Agreement
For a set of cells which is configured for multi-cell scheduling using DCI format 0_X and DCI format 1_X, support the following:  
· If table defining combinations of co-scheduled cells for the set of cells is configured, 
· an indicator in the DCI is included and points to one row of the table.
· The table is configured by RRC signaling for the set of cells.
· Separate tables are configured for downlink scheduling and uplink scheduling 
· The size of the indicator is equal to ceil(log2(N)), where N is the number of rows in the table.
· The max number of rows in the table is 16
· The size of the per-cell Type 2 fields for each co-scheduled cell does not change according to the indicated co-scheduled cell combination
· The payload size of DCI format 1_X is derived by UE based on RRC configuration of the active BWP(s) of co-scheduled cell combinations within the set of cells.
· The payload size of DCI format 1_X is the same for the active BWP(s) of all the co-scheduled cell combinations and equal to the largest payload size among the active BWP(s) of all the co-scheduled cell combinations determined by the co-scheduled cell combination table. 
· The payload size of DCI format 0_X is derived by UE based on RRC configuration of the active BWP(s) of co-scheduled cell combinations within the set of cells.
· The payload size of DCI format 0_X is the same for the active BWP(s) of all the co-scheduled cell combinations and equal to the largest payload size among the active BWP(s) of all the co-scheduled cell combinations determined by the co-scheduled cell combination table.
· Otherwise, 
· The UE determines the actually scheduled cell(s) based on the FDRA field of each cell of the set of cells.
· For Type 0 FDRA, all 0s indicates the cell is not scheduled.
· For Type 1 FDRA, all 1s indicates the cell is not scheduled.
· The size of the Type 2 fields for each cell does not change according to actually co-scheduled cells. 
· The payload size of DCI format 0_X is derived by UE based on RRC configuration of the active BWP(s) of all cells within the set of cells.
· The payload size of DCI format 1_X is derived by UE based on RRC configuration of the active BWP(s) of all cells within the set of cells.


For the ‘if’ branch, it is agreed that the size of the per-cell Type-2 fields for each co-scheduled cell does not change according to the indicated co-scheduled cell combination. However, how to determine the total size of a Type-2 field for a co-scheduled cell combination and how to perform the zero padding are still not clear. The following approaches were discussed:
· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, and then sufficient zeros are padded to the end of each DCI format corresponding to each cell combination to ensure same size across different cell combinations. 
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations. 
Approach 1 is the existing and typical way to handling DCI size determination for legacy DCI format. E.g., for DCI format 0-1, the spec supports per DCI padding with the statement that ‘If the number of information bits in DCI format 0_1 scheduling a single PUSCH prior to padding is not equal to the number of information bits in DCI format 0_1 scheduling multiple PUSCHs for the same serving cell, zeros shall be appended to the DCI format 0_1 with smaller size until the payload size is the same for scheduling a single PUSCH and multiple PUSCHs.’ It can be seen that DCI format 0-1 scheduling single PUSCH and DCI format 0-1 scheduling multiple PUSCH are per DCI size aligned instead of per DCI field aligned. The current draft CR [1] already supports approach1 and is quite clear. However, approach 2 would have a more significant impact on the specification as it is a new behavior (i.e., not aligned with the existing behavior) and thus involves larger changes.
Moreover, as RRC configures all cell combinations, UE can determine how the blocks will be generated and the number of information bits required for each cell combination once the RRC configuration is obtained. Therefore, there is no additional complexity for BD with Approach 1. As the Scheduled cell set indicator is before all the other scheduling information fields in the DCI, UE can determine how to interpret the DCI based on the Scheduled cell set indicator, thus there is no ambiguity. 
Furthermore, Approach 1 has the advantage of maintaining a smaller DCI size. It is crucial to keep the mc-DCI size small for mc-scheduling. Otherwise, it cannot save PDCCH overhead and improve throughput, which is the basic motivation of introducing mc-DCI. On the other hand, for Approach 2, it is questionable how much gain can be achieved as the DCI size will be significantly larger.
[bookmark: _Ref131784551]Proposal 7. Regarding the total field size of mc-DCI when the table defining combinations of co-scheduled cells for the set of cells is configured, the zero padding is per DCI performed (approach 1), no further changes to the CR are needed. 

2.1.3 N_CI values
	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
Following is supported in Rel-18 multi-cell scheduling
· A UE can be configured one or multiple sets of cells with each set configured for multi-cell scheduling using DCI format 0_X/1_X. 
· Up to 4 sets of cells can be configured per PUCCH group.
· When multiple sets of cells are configured, 
· a cell in one set of cells can’t be included in another set of cells.
· n_CI value is independently configured for each set of cells.
· reference cell for counting DCI size and BD/CCE of DCI format 0_X/1_X is independently determined for each set of cells.
· search space configuration of DCI format 0_X/1_X is independently configured for each set of cells.
· DCI size of DCI format 0_X is independently determined for each set of cells. 
· DCI size of DCI format 1_X is independently determined for each set of cells.
· The multiple sets of cells can be scheduled by DCI format 0_X/1_X from different scheduling cells. 
· Up to N sets of cells can be configured and respectively scheduled by DCI format 0_X/1_X from a same scheduling cell. 
· The value of N is reported as UE capability.
· An indicator is included in the DCI to indicate the scheduled set of cells,
· The size of the indicator is equal to ceil(log2(N)), where N is the number of sets of cells.
· Unique n_CI value is configured for each set of cells.
Agreement
· Separate search space sets for DCI format 0_X/1_X and legacy DCI formats are independently configured
· Separate search space sets for DCI format 0_X and 1_X can be independently configured


It was agreed that there can be up to 4 cell sets in a PUCCH group, thus there will be up to 8 cells if two PUCCH groups are configured. Thus at least 8 candidate values for n_CI for mc-scheduling should be supported.
According to the agreement, separate search space sets for DCI format 0_X/1_X and legacy DCI formats are independently configured. Moreover, it is specified in the draft CR [1] that mc-DCI and sc-DCI should have different DCI sizes. There is no ambiguity for blind decoding mc-DCI and sc-DCI if the SS for mc-DCI and SS for sc-DCI is overlapped. Thus, the value range of n_CI for mc-DCI format is [0..7].
[bookmark: _Ref118731116]Proposal 8. The value range of n_CI for mc-DCI format is [0..7]. 

2.1.4 Dormancy/deactivation
Regarding dormancy indication in mc-DCI, similar to sc-DCI, the configuration of Scell group can be determined by dormancyGroupWithinActiveTime. However, mc-DCI carrying a dormancy indication without any scheduled PDSCH/PUSCH is not supported as it violates the WID.
Another aspect that needs clarification is whether a mc-DCI format can be used to schedule a cell combination including an inactive or dormant cell. Since the cell deactivation procedure/dormancy procedure and mc-scheduling procedure are decoupled, if the mc-DCI format is not permitted to schedule a cell combination with inactive cell/dormant cell, the other cells in the combination may no longer be schedulable together. Worse still, co-scheduled cells without legacy DCI format may also become not schedulable. Hence, mc-DCI format should be allowed to schedule cell combinations that contain inactive or dormant cells.
For DCI format size determination in this case, UE assumes the active BWP of the inactive cell is the first active BWP. UE simply ignores the scheduling information for the deactivated/dormant cell. 
[bookmark: _Ref131784554]Proposal 9. Mc-DCI including SCell dormancy indication without any scheduled PDSCH/PUSCH is not supported.
Proposal 10. If a co-scheduled cell becomes inactive or dormant, gNB is still allowed to indicate a cell combination including that cell in DCI format 0_3/1_3, while UE simply ignores the scheduling information for the inactive/dormant cell. The following TP is adopted.
	*****TP for 212*****
7.3.1.1.4	Format 0_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of UL BWPs configured by higher layers 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;
The field is only applicable to a scheduled cell with the number of configured UL BWPs larger than 1, including the initial UL bandwidth part, and is applied to the applicable scheduled cells in the scheduled cell set independently. If a UE does not support active BWP change via DCI, the UE ignores this bit field. If a scheduled cell is deactivated, or if the current active BWP of the scheduled cell is dormant BWP and the BWP indicator is set to the dormant BWP fo the scheduled cell, the UE ignores the following scheduling information for the scheduled cell.
[bookmark: OLE_LINK60]-	SCell dormancy indication – 0 bit if higher layer parameter dormancyDCI-0-3 is not enabled; otherwise x bits 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell. 
7.3.1.2.4 Format 1_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of DL BWPs configured by higher layers across all the cells configured by higher layer parameter ScheduledCell-ListDCI-1-3 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;
The field is only applicable to a scheduled cell with the number of configured DL BWPs larger than 1, including the initial DL bandwidth part, and is applied to the applicable scheduled cells in the scheduled cell set independently. If a UE does not support active BWP change via DCI, the UE ignores this bit field. If a scheduled cell is deactivated, or if the current active BWP of the scheduled cell is dormant BWP and the BWP indicator is set to the dormant BWP fo the scheduled cell, the UE ignores the following scheduling information for the scheduled cell.
-	SCell dormancy indication – 0 bit if higher layer parameter SCell-dormancy-indication-Present is not enabled; otherwise x bits 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
*****TP for 212 ends*****


[bookmark: _Ref131784555]Proposal 11. If a co-scheduled cell becomes inactive, the active BWP is assumed to be the BWP with firstActiveDownlinkBWP-Id for that cell when determining the mc-DCI format size and field size. 

[bookmark: _Hlk118327580]Another issue is the BD/CCE counting for a reference cell when the reference cell is deactivated/dormant. According to current spec, when a Scell is dormant or deactivated, BD/CCE budget for the scheduling of the Scell still holds. If the reference cell is configured with single-cell scheduling (i.e., self-scheduling or CCS ) in addition to mc-scheduling, when it is indicated to switch to a dormant DL BWP or inactive state, there is no need to monitor DCI format 0_X/1_X anymore, and thus mc-scheduling can be considered as ‘disabled’. The BD/CCE counting for scheduling of the reference cell should fall back to single-cell scheduling only. 
[bookmark: _Ref131784558]Proposal 12. If legacy CCS or self-scheduling is configured for the reference cell of a set of cells, and when the reference cell is dormant or deactivated, the BD/CCE budget for the legacy CCS or self-scheduling is the same as R17.


2.1.5 DWS
	Agreement
For single TB scheduled by single DCI, support new 1-bit field for dynamic waveform indication from UL scheduling DCI.
Note: no change of the current size alignment procedure between UL DCI and DL DCI.


It is agreed that a DWS indicator is introduced to indicate the dynamic waveform switching in a UL scheduling DCI. For the case when multiple PUSCHs are scheduled by DCI format 0_X for different cells, there is no need to force all co-scheduled cells to use the same waveform, and thus per-cell level DWS indication can be considered. If there’s concern on the overhead of mc-DCI format due to separate DWS indication for each serving cell, Type-2 DWS can be considered at least for inter-band CA cases, while for intra-band CA case, a single DWS bit that is common for all co-scheduled cell can be considered.
In terms of configuring the dynamic waveform indicator on a per-cell basis (e.g., whether a cell supports dynamic waveform switching or not), we suggest reusing the corresponding RRC design in CovEhn, and the per-cell PHR reporting is reused and does not need to be changed.
[bookmark: _Ref131784562]Proposal 13. The inclusion of dynamic waveform indication in DCI format 0_3 is supported and can be configurable.
[bookmark: _Ref131784563]Proposal 14. For the type of dynamic waveform indication in DCI format 0_3, it can be Type-2 or configurable between {Type-2, Type-1A}, it is Type-2 at least when the co-scheduled cells are inter-band CA cells. 

2.1.6 CBG and multi-PDSCH/PUSCH
	Agreement
UE does not expect to be configured both CBG-based PDSCH/PUSCH transmission and the multi-cell PDSCH/PUSCH scheduling on the same or different cells within a same PUCCH group.
Agreement
UE does not expect to be configured both multi-PDSCH scheduling and multi-cell PDSCH scheduling on the same or different cells within a same PUCCH group 


The above agreements are not captured in the current draft CR, they can be reflected in 38.214 as follows:
[bookmark: _Ref135055668]Proposal 15. Adopted the following TP to capture the agreements:
	*****TP for 214*****
5.1 UE procedure for receiving the physical downlink shared channel
UE does not expect to be configured both PDSCH-CodeBlockGroupTransmission and search space set for monitoring DCI format 0_3 or DCI format 1_3 for the same or different cells within a same PUCCH group.
UE does not expect to be configured both PDSCH-TimeDomainResourceAllocationListForMultiPDSCH and search space set for monitoring DCI format 1_3 for the same or different cells within a same PUCCH group.
6.1	UE procedure for transmitting the physical uplink shared channel
UE does not expect to be configured both PUSCH-CodeBlockGroupTransmission and search space set for monitoring DCI format 0_3 or DCI format 1_3 for the same or different cells within a same PUCCH group.
*****TP for 214 ends*****


2.2. Remaining issues on UL Tx switching
2.2.1 [bookmark: _Ref135042592]Draft CR
	Agreement (RAN1#111)
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)


Issue 1: Discussion on Draft CR part1 
	Draft CR part1
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}, otherwise the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band}, band pair {1st band, 3rd band}, band pair {2nd band, 3rd band}.]
[bookmark: _Hlk133418124][-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 1st band then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.]


The alternative bullets with square brackets are related to the above agreement marked with red. There are two aspects to be specified in the bullets, the first one is UE behavior when it reports [AdvancedCapabilityDefinedbyRAN4], i.e., the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers. The second one is how to determine the NTx1-Tx2.
Firstly, the [AdvancedCapabilityDefinedbyRAN4] is reported per band per band pair according to the following RAN4 LS [2], so the description should be aligned with the reporting granularity. 
	RAN4 LS
Issue 3: Impact from switching of one Tx chain on the other Tx chain
Scenario of one band with the number of Tx chain unchanged due to switching
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C” or “band D” in the case of 4-band) and the number of Tx chain on band C or band D is unchanged due to the switching, RAN4 agreed the granularity of the optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged  during UL switching as follows: 
· Per band (only for the band(s) in the band combination but not included in the pair of bands before and after switching) for each pair of bands before and after switching in each band combination.


Secondly, regarding the NTx1-Tx2, there was a relevant discussion in RAN1 112 meeting, which can be found in section 6.3[3]. The common understanding is that when the UE is to transmit 1 port + 1 port respectively on band A + B and if Tx chain state at the preceding uplink transmission is 1T + 1T respectively on A + C, the switching gap is the reported switching period for band pair {B, C}. Therefore, although there is no explicit conclusion, we suggest that the draft CR can be revised as below to reflect the common understanding, we suggest the following proposal:
[bookmark: _Ref135055670]Proposal 16. The draft CR in 38.214 for Tx switching should be revised as:
	*****TP for 214*****
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}, otherwise the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band}, band pair {1st band, 3rd band}, band pair {2nd band, 3rd band}.]
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 1st band for band pair{ the 2nd band, the 3rd band}, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.]
[bookmark: _Hlk134988322]***** TP for 214 ends*****



Issue 2: Discussion on draft CR part2
	[bookmark: OLE_LINK1]Draft CR part2
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band,
-	if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 2nd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 2nd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band}.
-	if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 3rd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 2nd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band}.
-	otherwise, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.]


Draft CR part2 is related to the above agreement marked with green. We can understand the intention of this CR, however, from our respective, the first and second sub-bullets are unnecessary for the following reasons: the above text is intended for the UE behavior for UL Tx switching when {1T on 1st band + 1T on 2nd band} switch to {1 port transmission on 3rd band} (e.g.: band A(1T) + band B(1T) band C(1 port)). There are two aspects involved in this CR, the first aspect is to determine the Tx chain state when A(1T)+B(1T)C(1 port) if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', which is already reflected in the following paragraph in the current draft CR, the Tx state after switching can be on band A + band C or band B + band C or band D + band C depending on whether band A or band B or band D is the associated band of band C. 
	-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a  carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.


The second aspect is to determine the switching period for the UE supporting or not supporting [AdvancedCapabilityDefinedbyRAN4] once the Tx chain state after switching is determined. For example, if the Tx chain state for the UL Tx switching is band A + band Bband A + band C or band B + band C, the case has already been reflected in issue 1 of section 2.2.1. If the Tx chain state for the UL Tx switching is band A + band B  band C + band D, the case has been reflected in the following current draft CR.
	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band}, band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}


For the third “otherwise” sub-bullet, it is necessary to be captured in the spec since it is the baseline UE capability. Therefore, we suggest the following proposal:
[bookmark: _Ref135055672]Proposal 17. The draft CR in 38.214 for Tx switching should be revised as:
	*****TP for 214*****
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band,
-	if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 2nd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 2nd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band}.
-	if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 3rd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 2nd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band}.
-	otherwise, if UE does not indicate [AdvancedCapabilityDefinedbyRAN4], then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.]
***** TP for 214 ends*****


2.2.2 Ambiguity handling for dual UL
In previous meetings, the following agreements were made.
	Agreement in 111
Following working assumption is confirmed with updates.
Working Assumption
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 
· based on new RRC parameter
Agreement in 111
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.


It is proposed by some companies to discuss the case that concurrent transmissions on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B. The following proposal has been discussed in last meeting but is not converged.
	Proposal 6-4[3]: 
Down-select from following solutions for the issue in case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B.
· Alt.1: another Tx chain is switched to configured associated band for band B as in case#2
· Alt.2: another Tx chain is also switched to band B even though oneT is configured


Per the agreement for case #2, if there is one band where concurrent transmission with any other band is not supported, NW should 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. When the concurrent transmission on band pair A+B is not supported, band A should not be configured as the associated band for band B. If oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, and if band B is configured with another associated band (e.g., band C), either Alt.1 or Alt.2 works. However, if band B is not configured with any other associated bands, the issue in proposal 6-4 above becomes quite similar to case#2, and Alt.2 should be used. Thus, Alt.2 is preferred as it is applicable to all cases. Moreover, Alt.2 has less spec impact since the current draft CR has already covered this case.
[bookmark: _Ref131784569]Proposal 18. In case concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is also switched to band B even though oneT is configured.

2.2.3 Ambiguity between one switching and two switchings
	Proposal 5-1[4]:
· When a UE is triggered 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.
· To determine the Toffset which is composed of N2 and Tswitch, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL and the minimum SCS among the UL carriers after Tx switching is used as µUL to determine N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered 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.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, 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 there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
Comments from FL
It seems majority supports intention of the proposal, while some further discussion is necessary e.g., for following points.
・definition of T0 and Toffset, especially when starting timing of two uplink transmissions after uplink switching are different
[bookmark: _Hlk131173734]・Tadd is necessary or not
・condition on “partially overlapped in time domain” is necessary or not
・how to handle UE with advanced capability agreed in RAN4


The above proposal was discussed and most companies thought that the ambiguity issue of Tx switching need to be resolved in last meeting. However, there are still some points needs further clarification.
· Firstly, for the 2nd sub-bullet, it is not clear how to derive T0 when the two UL transmissions after the Tx switching have different starting points. 
Assuming the starting points of the earlier transmission and the later transmission after the Tx switching are T0_1, T0_2, respectively. After receiving DCI#1 scheduling the earlier transmission on B, UE may decide to perform A+C->B+C if the associated band of B is C. If the DCI#2 scheduling the later transmission on D is later than T0_1-Toffset, it would be too late for UE to change the switching case to A+C->B+D. Thus, if NW wants to schedule overlapped UL transmission on B+D, it should ensure that DCI#2 is no later than T0_1 – Toffset . In other words, in this case, T0 is the start of the earlier UL transmission of the two UL transmissions. The Toffset is the UE processing procedure time defined for the uplink transmission triggering as   in the following formula, the related specification description is pasted here: 
	

-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211].


-	If uplink switching gap is triggered as defined in subclause 6.1.6,  equals to the switching gap duration and for the UE configured with uplinkTxSwitchingOption2 µUL=min(µUL,carrier1, µUL,carrier2), otherwise . 




From the highlighted part, it can be seen that N2 is related with the µUL and µDL, and is related with µUL. For “one Rel-18 Tx switching involving 3 or 4 bands”, this related SCS should be specified. The minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL and the minimum SCS among the UL carriers after Tx switching is used as µUL to determine N2, additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine . 
· Secondly, whether the condition on “partially overlapped in time domain” is necessary or not.
Here is an example as shown in Figure 1 and Figure 2, the preceding uplink transmissions are a 1-port transmission on band A and 1-port transmission on band B, and the UE is indicated by DCI#1 and DCI#2 to transmit 1-port UL transmission on band C and 1-port UL transmission on band D, respectively. There is a gap between UL transmissions on band C and band D in Figure 1. While in Figure 2, the UL transmissions on band C and band D are partially overlapped in the time domain. The switching period reported for band pair 1 (band A and band C) and band pair 2(band B and band D) is Tswitch1 and Tswitch2 respectively, and we assume Tswitch1 > Tswitch2. 
[bookmark: _Ref118733544][image: ]
[bookmark: _Ref127543731]Figure 1 Switching period applies to two Rel-18 Tx switching vs one Rel-18 Tx switching when there is a gap between the starting time of the two succeeding transmissions
[image: ]
[bookmark: _Ref118733539]Figure 2 Switching period applies to twice of Tx switching vs one Rel-18 Tx switching when the transmissions are overlapped in the time domain
If a UE performs the switching as twice of Tx switching, as shown in the left part of Figure 1 and Figure 2, according to DCIs received before T0,1-Toffset and T0,2-Toffset for each band pair respectively, the UL transmission on band C would be interrupted by Tx switching for another band pair(band B to band D) in Figure 2, while it does not happen in Figure 1. T0,1 and T0,2 correspond to the starting time of UL transmission on band C and band D respectively, while Toffset is the UE processing procedure time defined for the uplink transmission triggering. 
In contrast, if UE performs the switching as “one Rel-18 Tx switching” involving 4 bands, the larger one between the two reported switching period values for the two band pairs A+C and B+D should be applied. As shown in the right part of Figure 1 and Figure 2, the UL transmissions on band A and band B are interrupted by the larger switching period but the UL transmission on C is not.
Comparing the left part and right part in Figure 1, the victim bands of the switching periods are the same. Thus, when there is a gap between UL transmission on band C and band D, UE can implement the two Tx switchings separately. While in Figure 2, the left part (‘twice of Tx switching’) leads to more victim bands and more UL interruption compared with the right part. Therefore, UE should perform the “one Rel-18 Tx switching” involving 3 or 4 bands when the two UL transmissions with Tx switching are triggered and the two UL transmissions on the target bands that are at least partially overlapped in time domain.
· Thirdly, how to handle UE with advanced capability agreed in RAN4. 
The advanced capability agreed in RAN4 LS[2] is as follows:
	RAN4 LS
Issue 3: Impact from switching of one Tx chain on the other Tx chain
Scenario of one band with the number of Tx chain unchanged due to switching
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C” or “band D” in the case of 4-band) and the number of Tx chain on band C or band D is unchanged due to the switching, RAN4 agreed the granularity of the optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged during UL switching as follows: 
· Per band (only for the band(s) in the band combination but not included in the pair of bands before and after switching) for each pair of bands before and after switching in each band combination.


The last sub-sub-bullet in Proposal 5-1 is trying to define different UE behaviors in cases where there is time domain overlap between two Tx switching periods for two different band pairs, compared to those where such overlap does not occur. This is because, for switching A->C and B->D, advanced UE may perform the two switchings separately as the switching period for one band pair will not impact the ongoing UL transmission on a third band, the situation would be slightly different from the above case in Figure 2.  
However, it is still not clear whether the network can determine when UE decides to perform two Tx switching, where the switching period location is, and whether there is such overlapping between the two switching periods of the two different band pairs, as currently the time location of the switching period is up to UE when there is a sufficient gap. Even if the Rel-16 discussion on specifying a fixed switching period location is agreed and the switching period has to be completed right before the following UL transmission, there is no clear benefit to having two non-overlapped switching periods. Moreover, different implementations would be required, which also lead to larger spec efforts. Thus, no special treatment for advanced UE is not preferred. 
[bookmark: _Ref135055735]Observation 1. It is still not clear whether the network can identify the following aspects as currently the time location of the switching period is up to UE when there is a sufficient gap: when UE decides to perform two Tx switching, where the switching period location is, as well as whether there is such overlapping between the two switching periods of the two different band pairs.
Consequently, some refinements to the proposal are made to make it clearer.
[bookmark: _Ref135055676][bookmark: _Ref135056377]Proposal 19. When a UE is triggered 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.
-  To determine the N2 of Toffset, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL, and the minimum SCS among the UL carriers after Tx switching is used as µUL 
-  To determine the Tswitch of Toffset, the minimum SCS among the UL carriers involved in Tx switching is used as µUL  
  -  If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), and when the two UL transmissions after Tx switching are at least partially overlapped in time domain, a single Tx switching involving more than 2 bands should be performed, and T0 is the start of the earlier UL transmission of the two UL transmission; otherwise, twice of Tx switching should be performed.
[bookmark: _Ref135055678]Proposal 20. Adopt the following draft TP for 38.214:
	*****TP for 214*****
6.1.6	Uplink switching
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
If uplink switching could be triggered by two uplink transmissions, when the two uplink transmissions involve different bands before or after switching, if the two uplink transmissions are at least partially overlapped in time domain, the UE assumes that one uplink switching involving 3 or 4 bands is triggered. UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where T0 is the start time of the first symbol of the transmission occasion of the uplink channel or signal of the earlier uplink transmission in the two uplink transmissions, and Toffset is the UE processing procedure time defined for the uplink transmission triggering the switching given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213] with the following exceptions:
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the minimum subcarrier spacing of the downlink with which the PDCCHs carrying the two DCIs scheduling the two PUSCHs were transmitted and µUL corresponds to the minimum subcarrier spacing of the two uplink channels with which the two PUSCHs are to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 

[bookmark: _Hlk42165618]-	If uplink switching gap is triggered as defined in clause 6.1.6,  equals to the switching gap duration and for the UE configured with higher layer parameter [uplinkTxSwitchingOption] set to 'dualUL' for uplink carrier aggregation µUL correspond to the minimum subcarrier spacing of the active UL BWP of all the carriers before or after the Tx switching.  
***** TP for 214 ends*****


2.2.4 Band priority
Regarding the switching period location determination based on band priority, an additional case needs to be further clarified when the highest priority band involved in a Tx swtiching is both switched-from band(s) and switch-to band(s).
	[For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]


One solution to address the ambiguity of the switching location in this case is to use the 2nd highest priority band. In other words, the 2nd highest priority band among the bands involved in the UL Tx switching band should be protected, the switching period is located on the switching-to band or switching-from band if the 2nd highest priority band is on the switching-from or switching-to band. Another solution is that the network always ensures a sufficient time gap for this switching so that the UL transmissions on the highest band will not be impacted.
[bookmark: _Ref135055679][bookmark: _Ref135056266]Proposal 21. If the highest priority band is involved in both the switching switched-from band(s) and switch-to band(s), there are two alternative solutions to determine the switching period location: 
-  Alt.1 The switching period is located on either the switch-from band(s) if the 2nd highest priority band involved in the switching is a switch-to band, or	the switch-to band(s) if the 2nd highest priority band involved in the switching is a switch-from band.
-  Alt2. The network always ensures a sufficient time gap for this switch so that the UL transmissions on the highest band will not be impacted.
[bookmark: _Ref135055680]Proposal 22. Revise the draft CR in 38.214 for Tx switching as following: 
	*****TP for Alt.2 for 214*****
[bookmark: _Toc45810627][bookmark: _Toc130409832]6.1.6	Uplink switching
[For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band involved in the switching is a switch-to band, or
-	the switch-to band(s) if the highest priority band involved in the switching is a switch-from band.]
If the highest priority band is involved in both the switching switched-from band(s) and switch-to band(s), 
The switch is located on either 
-	the switch-from band(s) if the 2nd highest priority band involved in the switching is a switch-to band, or
-	the switch-to band(s) if the 2nd highest priority band involved in the switching is a switch-from band.
***** TP for Alt.2 for 214 ends*****


3. Discussion on eDSS
In the last meeting, the following RRC parameter was discussed.
	pdcchCandidateReception-WithCRSOverlap

	When configured, UE is required to monitor PDCCH candidates that overlap with LTE CRS RE(s)
	ENUMERATED {'enabled'}
	ServingCellConfig


It was also a discussion on whether an RRC indication should be used to provide some guidance to UE side, e.g., explicitly indicating which CE mechanism to use. Some companies commented that it should be up to UE implementation to use the CE mechanism with the best performance. However, it is questionable whether the UE can identify which CE mechanism has the best performance without any guidance from NW. Furthermore, leaving the selection of CE mechanism entirely to the UE implementation also means that the gNB shall guarantee PDCCH decoding performance to meet the requirements in the worst case. Additionally, from the NW side, it may not transmit PDCCH/DMRS on CRS REs to protect the LTE RAT and in this case ‘CE on clean symbol(s) only’ is preferred. Therefore, the RRC parameter should indicate the CE option to be used. 
[bookmark: _Ref131784572][bookmark: _Ref135055684][bookmark: _Ref115427038][bookmark: _Ref115427046]Proposal 23. The RRC parameter pdcchCandidateReception-WithCRSOverlap is supported to indicate a CE option to apply.
-  if the RRC indicator is provided, R18 DSS is enabled;
-  if the RRC indicator is not provided, R18 DSS is not enabled;
4. Discussion on NCR
AL beam indication conflict
	[bookmark: _Ref131783989]If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by a MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-  the first time resource overlaps with the second time resource in a set of symbols, and
the NCR applies the first beam index for transmissions or receptions on the access link in the set of symbols. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-  the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, 
-	the first beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-	the second beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
The NCR does not expect overlapping time resources provided by either NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet to be associated with different beam indexes.



In TS 38.213, AL beam indication conflict is resolved between two indications from periodic indication, semi-persistent indication and aperiodic indications. However, if three indications are conflicted on a set of symbols, i.e., conflicts among periodic indication, semi-persistent indication and aperiodic indication, how to determine to beam index associated with this set of symbols is not clear. 
Assuming that semi-persistent indication without priority flag, periodic indication with priority flag and aperiodic indication are conflicted in a set of symbol. Based on current prioritization rule, if the conflict between periodic indication and semi-persistent indication is resolved firstly, and then resolve the conflict with aperiodic indication, the survived indication is the periodic indication; if the conflict between periodic indication and aperiodic indication is resolved firstly, and then resolve the conflict with semi-persistent indication, the survived indication is the semi-persistent indication.
To handle the issue, it is preferred to capture that a new case to clarify the prioritization rule.
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a first beam index, and 
-	a second time resource is provided by NCR-SemiPersistentFwdResourceSet and is associated with a second beam index, and
-	a third time resource is indicated by DCI format 2_8 and is associated with a third beam index provided by the DCI format 2_8, and
-  the first time resource, the second time resource and the third time resource are overlapped in a set of symbols, 
The NCR firstly resolves the conflict between the beam indexes provided by NCR-PeriodicFwdResourceSet and NCR-SemiPersistentFwdResourceSet, and then the NCR resolves the conflict for the beam index provided by DCI format 2_8. 
[bookmark: _Ref135060636]Proposal 24. If three indications are conflicted on a set of symbols, i.e., conflicts among periodic indication, semi-persistent indication and aperiodic indication, how to determine to beam index associated with this set of symbols should be clarified.
1. Conclusion
In this contribution, we have the following observations and proposals.
For Multi-cell scheduling:
Proposal 1. Regarding the RRC configuration of the joint TDRA table, Alt.1a/2 is supported.
Proposal 2. Regarding how to handle invalid values in a Type-1A/1B field for co-scheduled cells, consider the following alternatives
-  Alt1. NW/spec ensures that all co-scheduled cells use the same table or use tables with the same number of entries
-  Alt2. UE discards a mc-DCI if the mc-DCI provides an invalid value for a co-scheduled cell.
	*****TP for Alt.2 for 213*****
10.1	UE procedure for determining physical downlink control channel assignment 
If a UE detects a DCI format with inconsistent information, the UE discards all the information in the DCI format.
If a UE detects a DCI format 1_3 or DCI format 0_3 with a field indicating an invalid value for a co-scheduled cell, the UE discards all the information in the DCI format, unless stated otherwise
*****TP for Alt.2 for 213 ends*****


Proposal 3. Minimum applicable scheduling offset indicator is Type1A and it has 1 bit in a mc-DCI, adopt the following TP.
	*****TP for 212*****
7.3.1.1.4	Format 0_3
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-0-3 is not configured;
-	x 1 bits otherwise, the 1 bit indication is used to determine the minimum applicable K2 for the active UL BWP and the minimum applicable K0 value for the active DL BWP for each scheduled cell, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value.
7.3.1.2.4 Format 1_3
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-1-3 is not configured;
-	x 1 bits otherwise, the 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP for each scheduled cell, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 
*****TP for 212 ends*****


Proposal 4. All PDSCHs scheduled by a DCI format 1_3 have the same priority index determined by the priority indicator in DCI format 1_3, and all PUSCHs scheduled by a DCI format 0_3 have the same priority index determined by the priority indicator in DCI format 0_3.
Proposal 5. For a cell combination scheduled by a DCI format 0_3/1_3, if all co-scheduled cells in the cell combination are configured with priorityIndicatorDCI-0-1-r16 or priorityIndicatorDCI-1-1-r16 for the corresponding active BWPs, the value of priority indicator can be 1 or 0.
Proposal 6. For a cell combination scheduled by a DCI format 0_3/1_3, if there is at least one co-scheduled cell without priorityIndicatorDCI-0-1 or priorityIndicatorDCI-1-1-r16 configured for its active BWP, the value of priority indicator is expected to be 0, and the priority index 0 is applied to all scheduled PUSCHs/PDSCHs.
Proposal 7. Regarding the total field size of mc-DCI when the table defining combinations of co-scheduled cells for the set of cells is configured, the zero padding is per DCI performed (approach 1), no further changes to the CR are needed.
Proposal 8. The value range of n_CI for mc-DCI format is [0..7].
Proposal 9. Mc-DCI including SCell dormancy indication without any scheduled PDSCH/PUSCH is not supported.
Proposal 10. If a co-scheduled cell becomes inactive or dormant, gNB is still allowed to indicate a cell combination including that cell in DCI format 0_3/1_3, while UE simply ignores the scheduling information for the inactive/dormant cell. The following TP is adopted.
	*****TP for 212*****
7.3.1.1.4	Format 0_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of UL BWPs configured by higher layers 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;
The field is only applicable to a scheduled cell with the number of configured UL BWPs larger than 1, including the initial UL bandwidth part, and is applied to the applicable scheduled cells in the scheduled cell set independently. If a UE does not support active BWP change via DCI, the UE ignores this bit field. If a scheduled cell is deactivated, or if the current active BWP of the scheduled cell is dormant BWP and the BWP indicator is set to the dormant BWP fo the scheduled cell, the UE ignores the following scheduling information for the scheduled cell.
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyDCI-0-3 is not enabled; otherwise x bits 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell. 
7.3.1.2.4 Format 1_3
-	Bandwidth part indicator – 0, 1 or 2 bits determined as , where 
-	 if ,  is the maximum number of DL BWPs configured by higher layers across all the cells configured by higher layer parameter ScheduledCell-ListDCI-1-3 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;
The field is only applicable to a scheduled cell with the number of configured DL BWPs larger than 1, including the initial DL bandwidth part, and is applied to the applicable scheduled cells in the scheduled cell set independently. If a UE does not support active BWP change via DCI, the UE ignores this bit field. If a scheduled cell is deactivated, or if the current active BWP of the scheduled cell is dormant BWP and the BWP indicator is set to the dormant BWP fo the scheduled cell, the UE ignores the following scheduling information for the scheduled cell.
-	SCell dormancy indication – 0 bit if higher layer parameter SCell-dormancy-indication-Present is not enabled; otherwise x bits 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
*****TP for 212 ends*****


Proposal 11. If a co-scheduled cell becomes inactive, the active BWP is assumed to be the BWP with firstActiveDownlinkBWP-Id for that cell when determining the mc-DCI format size and field size.
Proposal 12. If legacy CCS or self-scheduling is configured for the reference cell of a set of cells, and when the reference cell is dormant or deactivated, the BD/CCE budget for the legacy CCS or self-scheduling is the same as R17.
Proposal 13. The inclusion of dynamic waveform indication in DCI format 0_3 is supported and can be configurable.
Proposal 14. For the type of dynamic waveform indication in DCI format 0_3, it can be Type-2 or configurable between {Type-2, Type-1A}, it is Type-2 at least when the co-scheduled cells are inter-band CA cells.

For Tx switching:
Observation 1. It is still not clear whether the network can identify the following aspects as currently the time location of the switching period is up to UE when there is a sufficient gap: when UE decides to perform two Tx switching, where the switching period location is, as well as whether there is such overlapping between the two switching periods of the two different band pairs.
Proposal 15. Adopted the following TP to capture the agreements:
	*****TP for 214*****
5.1 UE procedure for receiving the physical downlink shared channel
UE does not expect to be configured both PDSCH-CodeBlockGroupTransmission and search space set for monitoring DCI format 0_3 or DCI format 1_3 for the same or different cells within a same PUCCH group.
UE does not expect to be configured both PDSCH-TimeDomainResourceAllocationListForMultiPDSCH and search space set for monitoring DCI format 1_3 for the same or different cells within a same PUCCH group.
6.1	UE procedure for transmitting the physical uplink shared channel
UE does not expect to be configured both PUSCH-CodeBlockGroupTransmission and search space set for monitoring DCI format 0_3 or DCI format 1_3 for the same or different cells within a same PUCCH group.
*****TP for 214 ends*****


Proposal 16. The draft CR in 38.214 for Tx switching should be revised as:
	*****TP for 214*****
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}, otherwise the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band}, band pair {1st band, 3rd band}, band pair {2nd band, 3rd band}.]
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 1st band for band pair{ the 2nd band, the 3rd band}, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.]
***** TP for 214 ends*****


Proposal 17. The draft CR in 38.214 for Tx switching should be revised as:
	*****TP for 214*****
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band,
-	if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 2nd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 2nd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band}.
-	if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 3rd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 2nd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band}.
-	otherwise, if UE does not indicate [AdvancedCapabilityDefinedbyRAN4], then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.]
***** TP for 214 ends*****


Proposal 18. In case concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is also switched to band B even though oneT is configured.
Proposal 19. When a UE is triggered 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.
-  To determine the N2 of Toffset, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL, and the minimum SCS among the UL carriers after Tx switching is used as µUL 
-  To determine the Tswitch of Toffset, the minimum SCS among the UL carriers involved in Tx switching is used as µUL  
  -  If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), and when the two UL transmissions after Tx switching are at least partially overlapped in time domain, a single Tx switching involving more than 2 bands should be performed, and T0 is the start of the earlier UL transmission of the two UL transmission; otherwise, twice of Tx switching should be performed.
Proposal 20. Adopt the following draft TP for 38.214:
	*****TP for 214*****
6.1.6	Uplink switching
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
If uplink switching could be triggered by two uplink transmissions, when the two uplink transmissions involve different bands before or after switching, if the two uplink transmissions are at least partially overlapped in time domain, the UE assumes that one uplink switching involving 3 or 4 bands is triggered. UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where T0 is the start time of the first symbol of the transmission occasion of the uplink channel or signal of the earlier uplink transmission in the two uplink transmissions, and Toffset is the UE processing procedure time defined for the uplink transmission triggering the switching given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213] with the following exceptions:
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the minimum subcarrier spacing of the downlink with which the PDCCHs carrying the two DCIs scheduling the two PUSCHs were transmitted and µUL corresponds to the minimum subcarrier spacing of the two uplink channels with which the two PUSCHs are to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 

-	If uplink switching gap is triggered as defined in clause 6.1.6,  equals to the switching gap duration and for the UE configured with higher layer parameter [uplinkTxSwitchingOption] set to 'dualUL' for uplink carrier aggregation µUL correspond to the minimum subcarrier spacing of the active UL BWP of all the carriers before or after the Tx switching.  
***** TP for 214 ends*****


Proposal 21. If the highest priority band is involved in both the switching switched-from band(s) and switch-to band(s), there are two alternative solutions to determine the switching period location: 
-  Alt.1 The switching period is located on either the switch-from band(s) if the 2nd highest priority band involved in the switching is a switch-to band, or	the switch-to band(s) if the 2nd highest priority band involved in the switching is a switch-from band.
-  Alt2. The network always ensures a sufficient time gap for this switch so that the UL transmissions on the highest band will not be impacted.
Proposal 22. Revise the draft CR in 38.214 for Tx switching as following:
	*****TP for Alt.2 for 214*****
6.1.6	Uplink switching
[For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band involved in the switching is a switch-to band, or
-	the switch-to band(s) if the highest priority band involved in the switching is a switch-from band.]
If the highest priority band is involved in both the switching switched-from band(s) and switch-to band(s), 
The switch is located on either 
-	the switch-from band(s) if the 2nd highest priority band involved in the switching is a switch-to band, or
-	the switch-to band(s) if the 2nd highest priority band involved in the switching is a switch-from band.
***** TP for Alt.2 for 214 ends*****



For eDSS:
Proposal 23. The RRC parameter pdcchCandidateReception-WithCRSOverlap is supported to indicate a CE option to apply.
-  if the RRC indicator is provided, R18 DSS is enabled;
-  if the RRC indicator is not provided, R18 DSS is not enabled;

For NCR:
Proposal 24. If three indications are conflicted on a set of symbols, i.e., conflicts among periodic indication, semi-persistent indication and aperiodic indication, how to determine to beam index associated with this set of symbols should be clarified.
Reference
1. [bookmark: _Ref134801647]R1-2304263, Introduction of Rel-18 Multi-carrier enhancements, (Huawei)
1. [bookmark: _Ref134986968]R4-2303507, LS on Rel-18 Multi-carrier enhancement for NR, (chinatelecom)
1. [bookmark: _Ref134987013][bookmark: _Ref134988442]R1-2302114, Summary#2 of discussion on multi-carrier UL Tx switching scheme, (NTT DOCOMO, INC.)
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