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1. Background

In this contribution, we provide our views on draft CRs and higher layer signalling for R18 multicarrier enhancements.

2. R18 Multicarrier enhancements
2.1	Multi-cell PDSCH/PUSCH scheduling with a single DCI format
2.1.1	Views on RRC parameters in the spreadsheet [1]
In this section, we propose our views on remaining issues on RRC parameters for Multi-cell PDSCH/PUSCH scheduling with a single DCI format captured in [1].

Row 5: Value range of nCI-Value
During the WI, RAN1 agreed to re-use nCI in the search space equation. Our understanding is that this agreement is applicable to the value range of nCI in the equation as well. Therefore, we suggest to simply confirm the range of nCI-Value for MC-DCI-SetofCells being 0 .. 7. 

Proposal 1: 
· On Row 5, value range of nCI-Value for MC-DCI-SetofCells is INTEGER (0..7)

Row 6/7: Clarifications on ScheduledCell-ListDCI-1-3 and ScheduledCellList-DCI-0-3
There is an FFS on whether cells in ScheduledCell-ListDCI-0-3 should be a subset of cells in ScheduledCell-ListDCI-1-3. We think such rule is not hold at least in some cases. One simple example is, a UE configured with DL-CA and UL-CA in a band combination can be configured with multi-cell scheduling for UL but not for DL. UL-CA configuration needs to be a subset of DL-CA configuration; while multi-cell scheduling for UL does not need to be a subset of multi-cell scheduling for DL in the CA configuration. Note that, the restriction that a cell belongs to only one set of cells shall still be valid. 
There is another FFS on whether to capture potential restriction for number of actual co-scheduled cells in a DCI based on UE capability. We are open to keep this sentence, but would like to note that the sentence can be confirmed only after the agreement in UE feature session.

Proposal 2: 
· On Row 6/7, delete the following:
· “FFS: clarification on whether cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3”.

Row 8/10: whether to allow table size = 1 by ScheduledCellCombo-ListDCI-1-3 and ScheduledCellCombo-ListDCI-0-3
On Row 8/10, whether to allow table size = 1 (i.e., the case where 1 row in the table) is kept as FFS. We believe the answer is no. The decision was to enable Table configuration to use co-scheduled cell(s) indicator. In case of single entry in the Table, there must be no co-scheduled cell(s) indicator field in the DCI (as a common sense, 0 bit is not called as an indicator). It is also clear from the following agreement the Table has more than one entries.
	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.




Since there is also the FDRA based option, we fail to understand the benefit of supporting the table with a single entry with reverting the RAN1 agreement. 
Proposal 3: 
· On Row 8/10, confirm the minimum size is 2 as follows:
· SEQUENCE (SIZE (2..16)) OF SchedulingCellCombo


Row 39: whether to enable size 3 (3 bits of SRS request)
There was a relevant discussion for 38.212 CR drafting whether the SRS request field can have 3 bits. 
	-	SRS request –bits, where  is the number of entries in the higher layer parameter srs-RequestListDCI-0-3. This field is used to indicate an entry in the higher layer parameter srs-RequestListDCI-0-3 according to Table 7.3.1.1.4-4. Each entry in the higher layer parameter srs-RequestListDCI-0-3 contains the ‘SRS request’ index for each cell in the scheduled cell set, where the ‘SRS request’ indexes for all the cells are placed according to an ascending order of a serving cell index. Each ‘SRS request’ index is defined by the following:       
-	2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with supplementaryUplink in ServingCellConfig in the cell; 3 bits for UEs configured with supplementaryUplink in ServingCellConfig in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. This bit field may also indicate the associated CSI-RS according to Clause 6.1.1.2 of [6, TS 38.214].



Different companies’ views came from the following:
· “UL/SUL indicator field is excluded from a DCI format 0_X” was agreed at RAN#99 meeting.
· The first bit of the 3 bits SRS request is called as “non-SUL/SUL indicator” in the spec, and;
· Some companies consider this is one kind of UL/SUL indicator field and should be excluded as per RAN#99 agreement
· Some other companies consider this is not a field but just an indicator and should be independent from the “UL/SUL indicator field” that was agreed to be excluded in RAN#99

Our view is that the RAN#99 agreement is valid also for the first bit of the 3 bits SRS request. Looking at the UL/SUL indicator in the legacy DCI format, the description is pretty much the same and both refer to the Table 7.3.1.1.1-1. 
	(UL/SUL indicator in DCI format 0_0 captured in TS 38.212 7.3.1.1.1)
-	UL/SUL indicator – 1 bit for UEs configured with supplementaryUplink in ServingCellConfig in the cell as defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
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Also, we do not see a technical problem with excluding the non-SUL/SUL indicator bit of SRS request from DCI format 0_3 due to the following reasons:
· DCI format 0_3 has no UL/SUL indicator field. In any case, it is not possible for DCI format 0_3 to schedule PUSCH on UL carrier or SUL carrier of a serving cell dynamically. There should be no clear benefit of enabling dynamic indication of UL carrier or SUL carrier for A-SRS request for a serving cell by DCI format 0_3.
· If a UE is capable and is configured with monitoring DCI format 0_3 for a set of cells and DCI format 0_1/0_2 for a cell in the set, the DCI format 0_1/0_2 can have UL/SUL indicator field for the cell. The DCI format 0_1/0_2 can also have the non-SUL/SUL indicator bit of the SRS request field. 

Proposal 4: 
· On Row 39, the BIT STRING is SIZE(2)

Row 28-43: Structure of RRC parameters for Type-1B fields
For Type-1B fields, following agreement was made regarding RRC configurations.
	Agreement
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.



Current RRC parameter spreadsheet captures FFS for structure of RRC parameters for Type-1B fields as follows.
	· 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 consider the pros/cons of alternatives, let us consider a UE having two CCs with each CC having two BWPs. For each BWP of each CC, RRC parameters for a field of legacy DCI format are assumed to be configured as following two tables. If the UE monitors legacy DCI format for a cell, the field size of the legacy DCI format can be 1 or 2 bits depending on the active BWP of the cell. 

Corresponding field in legacy DCI format for CC-A
	Field value
	CC-A BWP#1
	CC-A BWP#2

	0
	A-1-1
	A-2-1

	1
	A-1-2
	A-2-2

	2
	
	A-2-3

	3
	
	A-2-4



Corresponding field in legacy DCI format for CC-B
	Field value
	CC-B BWP#1
	CC-B BWP#2

	0
	B-1-1
	B-2-1

	1
	B-1-2
	B-2-2

	2
	
	B-2-3

	3
	
	B-2-4



With the above as background, let us consider a Type-1B field such as TDRA, RM indicator, ZP CSI-RS indicator, and so on, for DCI format 0_3/1_3. In Alt.1, single joint table is configured for CC-A + CC-B, and it is used whichever BWP #1 or #2 is active. Two examples of such joint table are provided below. In case of the first table below, the Type-1B field in DCI format 0_3/1_3 points to any possible combinations of 1st/2nd entry for CC-A and CC-B. When BWP #1 of CC-A/B is active, the field indicates any combinations of A-1-1/A-1-2 and B-1-1/B-1-2. However, when BWP #2 of CC-A/B is active, the field cannot indicate any combinations of A-2-3/A-2-4 and B-2-3/B-2-4. By using the second table below, such issue can be resolved. However, the second table below disallows indicating {A-1-1, B-1-2} or {A-1-2, B-1-1} for example. 

Type-1B field in DCI format 0_3/1_3 for active BWPs of CC-A + CC-B
	Field value
	CC-A
	CC-B

	0
	1st entry
	1st entry

	1
	1st entry
	2nd entry

	2
	2nd entry
	1st entry

	3
	2nd entry
	2nd entry


OR
	Field value
	CC-A
	CC-B

	0
	1st entry
	1st entry

	1
	2nd entry
	2nd entry

	2
	3rd entry
	3rd entry

	3
	4th entry
	4th entry




Alt.2 enables configuration of two joint tables for BWP#1 and BWP#2, and can switch the joint table depending on which of BWP #1 and #2 is active. This offers clear benefit compared to Alt.1.

Type-1B field in DCI format 0_3/1_3 for CC-A BWP#1 + CC-B BWP#1
	Field value
	CC-A
	CC-B

	0
	1st entry
	1st entry

	1
	1st entry
	2nd entry

	2
	2nd entry
	1st entry

	3
	2nd entry
	2nd entry



Type-1B field in DCI format 0_3/1_3 for CC-A BWP#2 + CC-B BWP#2
	Field value
	CC-A
	CC-B

	0
	1st entry
	1st entry

	1
	2nd entry
	2nd entry

	2
	3rd entry
	3rd entry

	3
	4th entry
	4th entry



Alt.3 offers the same flexibility as Alt.2 from the configuration point of view. The difference from Alt.2 is that Alt.3 has each column in each BWP of each serving cell, instead of configuring the joint table(s) in RRC IE for the set of cells.

Type-1B field in DCI format 0_3/1_3 for CC-A BWP#1 
	Field value
	CC-A BWP#1

	0
	1st entry

	1
	1st entry

	2
	2nd entry

	3
	2nd entry



Type-1B field in DCI format 0_3/1_3 for CC-A BWP#2 
	Field value
	CC-A BWP#2

	0
	1st entry

	1
	2nd entry

	2
	3rd entry

	3
	4th entry



Type-1B field in DCI format 0_3/1_3 for CC-B BWP#1 
	Field value
	CC-B BWP#1

	0
	1st entry

	1
	2nd entry

	2
	1st entry

	3
	2nd entry



Type-1B field in DCI format 0_3/1_3 for CC-B BWP#2 
	Field value
	CC-B BWP#2

	0
	1st entry

	1
	2nd entry

	2
	3rd entry

	3
	4th entry



We consider Alt.1 is unnecessarily restrictive and hence Alt.2/3 are preferred. Although Alt.2/3 offers the same flexibility, we support to take Alt.3 due to the following reasons:
· For NR, BWP-specific parameters are configured under each BWP of each cell in general so far. Alt.3 takes the same approach, while Alt.2 does not. Alt.2 requires to configure BWP-specific RRC parameters (e.g., TDRA joint table for a BWP with the same index for multiple cells) for Type-1B fields in the RRC IE for the set of cells. Since it was already agreed to configure RRC parameters for Type-2 fields in each BWP of each cell, it should be consistent to take the same way for RRC parameters for Type-1B fields.
· If a UE monitors search space set for DCI format 0_3/1_3 for a set of cells and search space set for legacy DCI format for a cell in the set, the legacy DCI format may indicate BWP switch. In the above example where there are CC-A and CC-B and each CC has two BWP configurations, it is possible that the BWP#1 is active on CC-A and BWP#2 is active on CC-B due to the BWP switch indication by a legacy DCI format. With Alt.2, the active BWPs of CC-A and CC-B in this case will be not in any of the joint table. In other words, Alt.2 requires UE to handle more than what are actually configured by the joint tables. Alt.3 does not have such issue.

Proposal 5: 
· For Type-1B fields, take Alt.3 for RRC configuration structures.
· Rows 28-43 are configured in each BWP in each cell.
· The joint table in the initial version of the spreadsheet should be decomposed into columns and each column is defined in each BWP in each cell.


Row 28/30: Size of TDRA tables for PDSCH/PUSCH scheduled by DCI format 1_3/0_3
There was a discussion on whether the number of rows for TDRA table for each BWP of each cell for DCI format 1_3/0_3 should be up to maxNrofDL-Allocations/maxNrofUL-Allocations, or should be extended. 

For legacy DCI format, the number of rows for TDRA table is specified as follows. 
· For PDSCH:
· The number of rows of TDRA table is up to maxNrofDL-Allocations = 16
· The number of bits in TDRA field is up to 4
· For PUSCH:
· The number of rows of TDRA table is up to maxNrofUL-Allocations = 16
· The number of bits in TDRA field is up to 4
· Or, the number of rows of TDRA table is up to maxNrofUL-Allocations-r16 = 64, if the UE supports FG11-5/6 (Rel-16 PUSCH repetition Type A/B)
· The number of bits in TDRA field is up to 6
· The extended TDRA table size for PUSCH was introduced in Rel-16 to accommodate some specific features introduced for NR-U and URLLC (and later it also accommodates Rel-17 FR2-2)

In Rel-18, all the cells in a set for multi-cell scheduling have to have the same SCS/carrier type. Therefore, there should be no specific need for extended table size coming from the multi-cell scheduling. With this understanding, for PDSCH, maxNrofDL-Allocations = 16 should be re-used. For PUSCH, the max number of rows should depend on whether the UE supports features that requires support of a TDRA table with up to maxNrofUL-Allocations-r16 rows for cells in the set. If the UE already supports maxNrofUL-Allocations-r16 for the cells by legacy DCI formats, there is no reason to have smaller TDRA table size for PUSCH scheduled by DCI format 0_3.

Proposal 6: 
· On row 28, confirm the SIZE is (1..maxNrofDL-Allocations).
· On row 30, confirm the SIZE is (1..maxNrofUL-Allocations-r16) with adding the following note in the description of the parameter:
· Whether the number of rows can be up to maxNrofUL-Allocations-r16 or is limited to up to maxNrofUL-Allocations is up to the UE capability of support for a feature(s) needing support of maxNrofUL-Allocations-r16 


Row 50/51: RV field
RAN1 has not agreed anything new of RV indication for DCI format 0_3/1_3. We think the RV indication should be same as 0_2/1_2. If enhancement is necessary, that should be discussed more generally (not part of multi-cell scheduling).

Proposal 7: 
· Confirm rows 50/51 as they are.

Row 11-14: Type-1A mode of Antenna port(s), TPMI, and SRI
For DCI formats 1_1 and 1_2, the number of bits for antenna port(s) field depends on various RRC parameters, such as dmrs-Type and maxLength. Based on these RRC parameters, the UE refers to one of the multiple tables defined in TS 38.212 7.3.1.2.2 to interpret the Antenna port(s) field as follows. 
[image: ]
When the antenna port(s) field in DCI format 1_3 is configured as type1a, single field applies to all the scheduled cells by the DCI format. It does not make sense to consider that the cells scheduled by the same DCI format refers to different Tables for Antenna port(s). We propose to clarify that UE expects that Antenna port(s) field, when it is configured as type1a, refers to the common/same Table from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, or 7.3.1.2.2-4, for all the cells in the set of cells for DCI format 1_3.

Similarly, for DCI formats 0_1 and 0_2, the number of bits for antenna port(s) field depends on various RRC parameters, such as dmrs-Type, maxLength, transformPrecoder, and pi/2 BPSK. Based on these RRC parameters, the UE refers to one of the multiple tables defined in TS 38.212 7.3.1.1.2 to interpret the Antenna port(s) field as follows..
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Same as for DL case, when the field is configured as type1a it does not make sense to consider that the cells scheduled by the same DCI format refers to different Tables. We propose to clarify that UE expects that Antenna port(s) field, when it is configured as type1a, refers to the common/same Table from Tables 7.3.1.1.2-6, 7.3.1.1.2-6A, 7.3.1.1.2-7, 7.3.1.1.2-7A, 7.3.1.1.2-8, 7.3.1.1.2-9, 7.3.1.1.2-10, 7.3.1.1.2-11, 7.3.1.1.2-12, 7.3.1.1.2-13, 7.3.1.1.2-14, 7.3.1.1.2-14, 7.3.1.1.2-15, 7.3.1.1.2-16, 7.3.1.1.2-17, 7.3.1.1.2-18, 7.3.1.1.2-19, 7.3.1.1.2-20, 7.3.1.1.2-21, 7.3.1.1.2-22, 7.3.1.1.2-23, 7.3.1.1.2-24, and 7.3.1.1.2-25, for all the cells in the set of cells for DCI format 0_3.

TPMI (configurable between Type-1A and Type-2)
Similar to Antenna port(s), for DCI formats 0_1 and 0_2, the number of bits for TPMI field depends on various RRC parameters, such as tx-Config (codebook or non-codebook), ul-FullPower, maxRank, transformPrecoder, codebookSubset. Based on these RRC parameters, the UE refers to one of the multiple tables defined in TS 38.212 7.3.1.1.2 to interpret the TPMI field as follows.
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Same as for Antenna port(s) field, when the TPMI field is configured as type1a, it does not make sense to consider that the cells scheduled by the same DCI format refers to different Tables. We propose to clarify that UE expects that TPMI field, when it is configured as Type-1A, refers to the common/same Table from Tables 7.3.1.1.2-2, 7.3.1.1.2-2A, 7.3.1.1.2-B, 7.3.1.1.2-3, 7.3.1.1.2-3A, 7.3.1.1.2-4, 7.3.1.1.2-4A, 7.3.1.1.2-5, and 7.3.1.1.2-5A, for all the cells in the set of cells for DCI format 0_3.

SRI (configurable between Type-1A and Type-2)
Similar to Antenna port(s) and TPMI, for DCI formats 0_1 and 0_2, the number of bits for SRI field depends on various RRC parameters, such as tx-Config (codebook or non-codebook), ul-FullPower, number of SRS resource sets, and maxMIMO-Layers. Based on these RRC parameters, the UE refers to one of the multiple tables defined in TS 38.212 7.3.1.1.2 to interpret the SRI field as follows.
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Same as for Antenna port(s) field and TPMI field, when the SRI field is configured as type1a, it does not make sense to consider that the cells scheduled by the same DCI format refers to different Tables. We propose to clarify that UE expects that SRI field, when it is configured as type1a, refers to the common/same Table from Tables 7.3.1.1.2-28, 7.3.1.1.2-29, 7.3.1.1.2-30, 7.3.1.1.2-31, 7.3.1.1.2-32, 7.3.1.1.2-32A, and 7.3.1.1.2-32B, for all the cells in the set of cells for DCI format 0_X.

Proposal 8:
· For Antenna port(s) field in DCI format 1_3, when the field is configured as type1a, the UE expects that RRC parameters for PDSCH receptions scheduled by the DCI format 1_3 for any cell in the set for the DCI format 1_3 are configured such that single Table from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, and 7.3.1.2.2-4 in TS38.212 is used.
· For Antenna port(s) field in DCI format 0_3, when the field is configured as type1a, the UE expects that RRC parameters for PUSCH transmissions scheduled by the DCI format 0_3 for any cell in the set for the DCI format 0_3 are configured such that single Table from Tables 7.3.1.1.2-6, 7.3.1.1.2-6A, 7.3.1.1.2-7, 7.3.1.1.2-7A, 7.3.1.1.2-8, 7.3.1.1.2-9, 7.3.1.1.2-10, 7.3.1.1.2-11, 7.3.1.1.2-12, 7.3.1.1.2-13, 7.3.1.1.2-14, 7.3.1.1.2-14, 7.3.1.1.2-15, 7.3.1.1.2-16, 7.3.1.1.2-17, 7.3.1.1.2-18, 7.3.1.1.2-19, 7.3.1.1.2-20, 7.3.1.1.2-21, 7.3.1.1.2-22, 7.3.1.1.2-23, 7.3.1.1.2-24, and 7.3.1.1.2-25 in TS38.212 is used.
· For TPMI field in DCI format 0_3, when the field is configured as type1a, the UE expects that RRC parameters for PUSCH transmissions scheduled by the DCI format 0_3 for any cell in the set for the DCI format 0_3 are configured such that single Table from Tables 7.3.1.1.2-2, 7.3.1.1.2-2A, 7.3.1.1.2-B, 7.3.1.1.2-3, 7.3.1.1.2-3A, 7.3.1.1.2-4, 7.3.1.1.2-4A, 7.3.1.1.2-5, and 7.3.1.1.2-5A in TS38.212 is used.
· For SRI field in DCI format 0_3, when the field is configured as type1a, the UE expects that RRC parameters for PUSCH transmissions scheduled by the DCI format 0_3 for any cell in the set for the DCI format 0_3 are configured such that single Table from Tables 7.3.1.1.2-28, 7.3.1.1.2-29, 7.3.1.1.2-30, 7.3.1.1.2-31, 7.3.1.1.2-32, 7.3.1.1.2-32A, and 7.3.1.1.2-32B in TS38.212 is used.


2.2	UL Tx switching for 3 or 4 frequency bands

In RAN1#112bis-emeeting, CR was discussed but companies could not reach the consensus, especially on how to capture the supported SUL switching cases in the spec. 

Rel-18 UL Tx switching includes feasibility study and follow-normative work. In RAN#96, the following guidance was agreed to restrict the scope for SUL related switching cases due to limited TU. After that, there is no further updated guidance from RAN and all the SUL related normative work was within the limited cases. We propose to respect the RAN guidance and clearly reveal the SUL supported switching cases.

	RAN provides following guidance to RAN1/2/4.
· If Rel-18 UL Tx switching is supported, 
· RAN1/2/4 shall work focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands at least for following scenarios during Rel-18 timeframe in Q3 2022
· Inter-band UL-CA Option 1 (i.e., switched UL) and Option 2 (i.e., dual UL) without SUL band
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· UL CA framework where UL CA is performed between NULs according to current RAN4 specifications should not be changed
· Note: switching across any band in this scenario is not precluded
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· OtherFurther check additional scenarios as below can be discussed in RAN4#104e and RAN#97e, e.g.,
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Simultaneous transmission across 2 bands in {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) (excluding simultaneous transmission between SUL and corresponding NUL)
Mechanisms/requirements should not introduce restrictions on what were already supported in current specifications for UL Tx switching



Proposal 9
· Following RAN guidance and clarify only inter-band UL CA Option 1 for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) is supported for Rel-18 UL Tx switching in the spec.

Following the above principle, the editor proposed below sentence to capture the guidance. However, some companies think this violate the “band agnostic” principle and propose to have further clarification in RAN4, which we could not agree as SUL behavior and supported cases should be captured in RAN1 spec.
 
	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.



To further clarify this SUL behaviour, one company proposed the following text during the email discussion in RAN1 #112bis, which we think the wording is better than above.

	For a configuration band combination including a supplementary uplink carrier band, for all band pairs in the configuration only the uplinkTxSwitchingOption set to 'switchedUL' is supported.



During the CR discussion, there used to be two Options to structure the specification. 
· Option 1: Capture the CA without SUL into Section 6.1.6.2, and SUL + CA into Section 6.1.6.3.
· Option 2: Capture both CA with and without SUL into Section 6.1.6.2.

The draft discussed in RAN1 #112bis is Option 2 due to text simplicity consideration. As the switching case for CA with SUL is a subset of CA without SUL, the above wording is needed to clarify the details of the support switching cases. Otherwise, there would ambiguity in the spec and it would cause a lot of confusion when we implement the spec.

Instead, if the spec uses Option 1 structure, we could focus on the supported switch cases for CA with SUL. In the Annex we provide two options

Proposal 10
· Adopt one of the text proposals in Annex.

3. Conclusion
In this contribution, we have the proposals regarding Rel-18 multi-carrier enhancements. 

The first set of proposals are regarding RRC parameters for multi-cell PDSCH/PUSCH scheduling by a single DCI format.

Proposal 1: 
· On Row 5, value range of nCI-Value for MC-DCI-SetofCells is INTEGER (0..7)

Proposal 2: 
· On Row 6/7, delete the following:
· “FFS: clarification on whether cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3”.

Proposal 3: 
· On Row 8/10, confirm the minimum size is 2 as follows:
· SEQUENCE (SIZE (2..16)) OF SchedulingCellCombo

Proposal 4: 
· On Row 39, the BIT STRING is SIZE(2)

Proposal 5: 
· For Type-1B fields, take Alt.3 for RRC configuration structures.
· Rows 28-43 are configured in each BWP in each cell.
· The joint table in the initial version of the spreadsheet should be decomposed into columns and each column is defined in each BWP in each cell.

Proposal 6: 
· On row 28, confirm the SIZE is (1..maxNrofDL-Allocations).
· On row 30, confirm the SIZE is (1..maxNrofUL-Allocations-r16) with adding the following note in the description of the parameter:
· Whether the number of rows can be up to maxNrofUL-Allocations-r16 or is limited to up to maxNrofUL-Allocations is up to the UE capability of support for a feature(s) needing support of maxNrofUL-Allocations-r16 

Proposal 7: 
· Confirm rows 50/51 as they are.

Proposal 8:
· For Antenna port(s) field in DCI format 1_3, when the field is configured as type1a, the UE expects that RRC parameters for PDSCH receptions scheduled by the DCI format 1_3 for any cell in the set for the DCI format 1_3 are configured such that single Table from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, and 7.3.1.2.2-4 in TS38.212 is used.
· For Antenna port(s) field in DCI format 0_3, when the field is configured as type1a, the UE expects that RRC parameters for PUSCH transmissions scheduled by the DCI format 0_3 for any cell in the set for the DCI format 0_3 are configured such that single Table from Tables 7.3.1.1.2-6, 7.3.1.1.2-6A, 7.3.1.1.2-7, 7.3.1.1.2-7A, 7.3.1.1.2-8, 7.3.1.1.2-9, 7.3.1.1.2-10, 7.3.1.1.2-11, 7.3.1.1.2-12, 7.3.1.1.2-13, 7.3.1.1.2-14, 7.3.1.1.2-14, 7.3.1.1.2-15, 7.3.1.1.2-16, 7.3.1.1.2-17, 7.3.1.1.2-18, 7.3.1.1.2-19, 7.3.1.1.2-20, 7.3.1.1.2-21, 7.3.1.1.2-22, 7.3.1.1.2-23, 7.3.1.1.2-24, and 7.3.1.1.2-25 in TS38.212 is used.
· For TPMI field in DCI format 0_3, when the field is configured as type1a, the UE expects that RRC parameters for PUSCH transmissions scheduled by the DCI format 0_3 for any cell in the set for the DCI format 0_3 are configured such that single Table from Tables 7.3.1.1.2-2, 7.3.1.1.2-2A, 7.3.1.1.2-B, 7.3.1.1.2-3, 7.3.1.1.2-3A, 7.3.1.1.2-4, 7.3.1.1.2-4A, 7.3.1.1.2-5, and 7.3.1.1.2-5A in TS38.212 is used.
· For SRI field in DCI format 0_3, when the field is configured as type1a, the UE expects that RRC parameters for PUSCH transmissions scheduled by the DCI format 0_3 for any cell in the set for the DCI format 0_3 are configured such that single Table from Tables 7.3.1.1.2-28, 7.3.1.1.2-29, 7.3.1.1.2-30, 7.3.1.1.2-31, 7.3.1.1.2-32, 7.3.1.1.2-32A, and 7.3.1.1.2-32B in TS38.212 is used.

The second set of proposals are regarding draft CRs for UL Tx switching for 3 or 4 frequency bands.

Proposal 9
· Following RAN guidance and clarify only inter-band UL CA Option 1 for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) is supported for Rel-18 UL Tx switching in the spec.

Proposal 10
· Adopt one of the text proposals in Annex.

4. Reference
[1] R1-2304221, Collection of updated higher layer parameter list for Rel-18 NR – v1, NTT DOCOMO, INC.

5. Annex
Option 1: Capture the CA without SUL into Section 6.1.6.2, and SUL + CA into Section 6.1.6.3.
	6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
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].
For uplink switching with 2 uplink bands, the UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
For uplink switching with 3 or 4 uplink bands
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.
[-	If there are two contiguous intra-band carriers in one band, the UE may assumes that the two carriers will be configured with the same subcarrier spacing.]
-	Within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch,
-   [The separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.]
[-	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 among the switching bands is a switch-to band, or
-	the switch-to band(s) if the highest priority band among the switching bands is a switch-from band.]
6.1.6.2	Uplink switching for carrier aggregation
6.1.6.2.0	Uplink switching with two uplink bands without supplementary uplink
No changed parts are omitted. 

6.1.6.2.1	void
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with [uplinkTxSwitchingOptionForBandPair] set to 'dualUL',
-	When the UE is to transmit a 2-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, 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}.
-	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 or 2-port transmission on a carrier on the 3rd band and the UE is under the operation state in which 2-port transmission can be supported on the 3rd 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 } and for the 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, 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 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}.]
[-	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}.]
-	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}
-	The UE is not expected to be scheduled or configured to transmit on more than two uplink bands at any given time. 
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'dualUL' for that band pair.
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'switchedUL' for that band pair.
-	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.

6.1.6.3	Uplink switching for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination with 2 bands or 3 or 4 bands, and if it is for that band combination configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching,
-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks. If the switching band combination includes 3 or 4 bands, the switching gap  is indicated by UE for the switching band pair. 
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.








Option 2: Capture both CA with and without SUL into Section 6.1.6.2.
	[bookmark: _Toc45810627][bookmark: _Toc130409832]6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise: 
[bookmark: _Hlk39056336]-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
[bookmark: _Hlk38539049]-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
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].
For uplink switching with 2 uplink bands, The the UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
For uplink switching with 3 or 4 uplink bands
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.
[-	If there are two contiguous intra-band carriers in one band, the UE may assumes that the two carriers will be configured with the same subcarrier spacing.]
-	Within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch,
-    For a configuration band combination including a supplementary uplink carrier band, for all band pairs in the configuration only the uplinkTxSwitchingOption set to 'switchedUL' is supported.
-   [The separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.]
[-	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 among the switching bands is a switch-to band, or
-	the switch-to band(s) if the highest priority band among the switching bands is a switch-from band.]
[bookmark: _Toc45810629][bookmark: _Toc130409834]6.1.6.2	Uplink switching for carrier aggregation
6.1.6.2.0	Uplink switching with two uplink bands without supplementary uplink
No changed parts are omitted. 

[bookmark: _Toc130409835]6.1.6.2.1	void
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with [uplinkTxSwitchingOptionForBandPair] set to 'dualUL',
-	When the UE is to transmit a 2-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, 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}.
-	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 or 2-port transmission on a carrier on the 3rd band and the UE is under the operation state in which 2-port transmission can be supported on the 3rd 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 } and for the 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, 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 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}.]
[-	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}.]
-	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}
-	The UE is not expected to be scheduled or configured to transmit on more than two uplink bands at any given time. 
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'dualUL' for that band pair.
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'switchedUL' for that band pair.
-	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.

[bookmark: _Toc45810630][bookmark: _Toc130409836]6.1.6.3	Uplink switching with two uplink bands for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching,
[bookmark: _Hlk42187124]-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
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Table 7.3.1.1.1-1: UL/SUL indicator

Value of UL/SUL indicator Uplink

0 The non-supplementary uplink

1 The supplementary uplink





image2.emf
# of CWs dmrs-Type maxLength # of TCI-states per TCI codepoint Table # of bits

antennaPortsFieldPresenceDCI -1-2-r16 is not configured (for DCI format 1_2) 0

1 1 1 1 7.3.1.2.2-1 4

1 1 2 1 7.3.1.2.2-2 (left column) 5

2 1 2 1 7.3.1.2.2-2 (right column) 5

1 2 1 1 7.3.1.2.2-3 (left column) 5

2 2 1 1 7.3.1.2.2-3 (right column) 5

1 2 2 1 7.3.1.2.2-4 (left column) 6

2 2 2 1 7.3.1.2.2-4 (right column) 6


image3.emf
TransformPrecoder dmrs-Type maxLength TP-Pi/2 BPSK Rank Table # of bits

antennaPortsFieldPresenceDCI -0 -2-r16 is not configured (for DCI format 0_2) 0

Enabled  1 1 No 1 7.3.1.1.2-6 2

Enabled 1 1 Yes 1 7.3.1.1.2-6A 2

Enabled 1 2 No 1 7.3.1.1.2-7 4

Enabled 1 2 Yes 1 7.3.1.1.2-7A 4

Disabled 1 1 - 1, 2, 3, 4 7.3.1.1.2-8, 9, 10, 11 3

Disabled 1 2 - 1, 2, 3, 4 7.3.1.1.2-12, 13, 14, 15 4

Disabled 2 1 - 1, 2, 3, 4 7.3.1.1.2-16, 17, 18, 19 4

Disabled 2 2 - 1, 2, 3, 4 7.3.1.1.2-20, 21, 22, 23 5


image4.emf
TransformPrecoder # antenna ports maxRank ul-FullPowerTx codebookSubset Table # of bits

(1) Tx-Config = nonCodebook or (2) tx-Config = codebook and 1 antenna port 0

Disabled  4 2, 3, 4 No, mode2, mode0 Full, partial, non 7.3.1.1.2-2 6, 5, 4

Disabled 4 2 mode1 Partial, non 7.3.1.1.2-2A 5, 4

Disabled 4 3, 4 mode1 Partial, non 7.3.1.1.2-2B 6, 4

Enabled/disabled 4 1 No, mode2, mode0 Full, partial, non 7.3.1.1.2-3 5, 4, 2

Enabled 4 1 mode1 Partial, non 7.3.1.1.2-3A 4, 3

Disabled 2 2 No, mode2, mode0 Full, non 7.3.1.1.2-4 4, 2

Disabled 2 2 mode1 Non 7.3.1.1.2-4A 2

Enabled/disabled 2 1 No, mode2, mode0 Full, non 7.3.1.1.2-5 3, 1

Enabled/disabled 2 1 mode1 non 7.3.1.1.2-5A 2


image5.emf
Tx-Config # of SRS resource sets  maxMIMO-Layers ul-FullPowerTx Table # of bits

Non-codebook 2, 3, 4 1 - 7.3.1.1.2-28 1, 2, 2

Non-codebook 2, 3, 4 2 - 7.3.1.1.2-29 2, 3, 4

Non-codebook 2, 3, 4 3 - 7.3.1.1.2-30 2, 3, 4

Non-codebook 2, 3, 4 4 - 7.3.1.1.2-31 2, 3, 4

Codebook 2 No, mode2, mode0 7.3.1.1.2-32 1

Codebook 3 Mode2 7.3.1.1.2-32A 2

Codebook 4 Mode2 7.3.1.1.2-32B 2


