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Introduction
After RAN1#112 meeting, the WI “multi-carrier enhancements” has been completed from RAN1 perspective. 
In this contribution, we provide our analysis and potential TPs on the remaining issues on Multi-carrier enhancement based on the latest RAN1 spec [1-4].
Multi-cell scheduling with a single DCI
Clarification on scheduled cells
Regarding the Question 2 below discussed in RAN1#116, three options are listed.
	Question 2:
· Regarding repurposing based solution on indicating the index of the enhanced Type-3 HARQ-ACK codebook, the value of slot level offset l, or SCell dormancy indication, which option do you support? 
· Option 1: This repurposing based solution is only supported when ScheduledCellCombo-ListDCI-1-3 is NOT configured.
· Option 2: This repurposing based solution is supported regardless of ScheduledCellCombo-ListDCI-1-3 configured or not, and FDRA value is used to further determine whether a cell is scheduled or not when ScheduledCellCombo-ListDCI-1-3 is configured.
· Option 3: Keep current TS38.212-i10 unchanged, i.e., from a UE’s perspective, if there is no invalid FDRA value, then the UE doesn’t consider the repurposing based indication; if there is invalid FDRA value and if other necessary triggering conditions are met, then the UE considers the repurposing based indication.


The arguments among the options focus on whether the invalid FDRA can be indicated when ScheduledCellCombo-ListDCI-1-3 is configured. There are two different understandings.
· Understanding 1: invalid FDRA cannot be indicated when ScheduledCellCombo-ListDCI-1-3 is configured.
· Understanding 2: invalid FDRA can be indicated when ScheduledCellCombo-ListDCI-1-3 is configured.
Option 1 is based on understanding 1, while Option 2/3 are based on understanding 2. Furthermore, both Option 1 and Option 3 have no spec change, while Option 2 needs some spec updates. In current spec, a cell can be scheduled without PDSCH, and the corresponding DCI fields can be used to indicate HARQ-ACK retransmission, Type-3 HARQ-ACK codebook or SCell dormancy. The same mechanism should be also applied to MC scheduling, regardless of ScheduledCellCombo-ListDCI-1-3 configured or not. Above all, understanding 2 should be agreed and the spec updates can be left to the editor.
Proposal 1: Invalid FDRA can be indicated when ScheduledCellCombo-ListDCI-1-3 is configured.
Revert one previous agreement
In RAN1#112, the following agreement is made when the multi-TRP operation and multi-cell scheduling are configured simultaneously.
	Agreement
If the UE is configured with two SRS resource sets with ‘codebook’ or ‘non-codebook’, a PUSCH scheduled by DCI format 0_X is always associated with the first SRS resource set with ‘codebook’ or ‘non-codebook’. 


However, this RAN1 agreement is not aligned with the agreement made in RAN#97e below where such configuration has been excluded. As a result, the above RAN1 agreement should be reversed since RAN agreement should be followed.
	RAN#97e Agreements
· Followings are excluded from multi-cell PDSCH/PUSCH scheduling in Rel-18.
· SCell schedules multiple cells including P(S)Cell
· Different SCS among co-scheduled cells
· Different carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2) among co-scheduled cells
· Configuration of both multi-cell PDSCH/PUSCH scheduling and multi-TRP for a scheduled cell
· Support for any sidelink scheduling


If SRS resource set indicator is not included in the DCI format 0_3, the details of the precoding information and number of layers need to be updated accordingly, i.e., the description on two SRS resource set should be removed. As a result, the following TP is proposed.
Proposal 2: Revert the RAN1#112 agreement on configuration of two SRS resource sets for DCI 0_3 and adopt the following: 
· A UE does not expect to be configured more than one SRS resource set with ‘codebook’ or ‘non-codebook’ for a serving cell when the UE is configured to monitor DCI format 0_3 for the serving cell.
Proposal 3: Adopt the following TP for clause 7.3.1.1.4 in TS38.212.
	Reason for change: Clarify multi-TRP operation and multi-cell scheduling cannot be configured simultaneously. Two SRS resource sets are not supported.
Summary of change: Delete SRS resource set indicator related description.
Consequences if not approved: RAN plenary agreement is not followed.
7.3.1.1.4	Format 0_3
<Unchanged parts are omitted>
-	Precoding information and number of layers – number of bits determined by the following:
-	If TPMI-DCI0-3= type1a is configured by higher layer,
-	bits applying to the scheduled cells with  independently, where  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined below. 
-	If TPMI-DCI0-3= type2 is configured by higher layer,
-	block number 1, block number 2,…, block number   
Each block corresponds to the precoding information and number of layers for a scheduled cell, and the blocks are placed according to an ascending order of a serving cell index, with block number 1 corresponding to the precoding information and number of layers for the cell with the smallest serving cell index. Each block is defined below.
 above for the case of TPMI-DCI0-3= type1a or each block above for the case of TPMI-DCI0-3= type2 is defined by the following:
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank, and codebookSubset;
-	4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRank=2, transform precoder is disabled, and according to the value of higher layer parameter codebookSubset;
-	4 or 6 bits according to Table 7.3.1.1.2-2B for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRank=3 or 4, transform precoder is disabled, and according to the value of higher layer parameter codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset;
-	3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubset;
-	2 or 4 bits according to Table 7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank and codebookSubset;
-	2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, transform precoder is disabled, maxRank=2, and codebookSubset=nonCoherent;
-	1 or 3 bits according to Table 7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset;
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubset.
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in all SRS resource set(s) with usage set to 'codebook'. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field. 
<Unchanged parts are omitted>



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

Agreement
For 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.


In the first case the reference cell is the scheduling cell. The scheduling cell is included in the set of cells and search space of the DCI format 0_3/1_3 is configured only on the scheduling cell. The USS of DCI format 0_3/1_3 based on the n_CI for the set of cells is derived from the scheduling cell. There is no issue on the USS of DCI format 0_3/1_3.
In the second case the reference cell is one cell of the set of cells. The search space of DCI format 0_3/1_3 is configured on the reference cell. It is associated with the search space of the scheduling cell with the same search space ID. In this case, how to derive the USS of DCI format 0_3/1_3 based on the n_CI for the set of cells should be further clarified since both the USS with same search space ID on the scheduling cell and scheduled cell are configured. Note, in this case, the BD/CCE of the candidates in the USS with DCI format 0_3/1_3 configured on scheduling cell should not be counted on the scheduling cell, because the scheduling cell is out of the set of cells.
For example, USS#A (USS#1 configured on a scheduled cell of the set of cells) and USS#B (USS#1 configured on the scheduling cell which can be within the set of cells or outside of the set of cells) are configured based on search space linkage. When determining the search space of DCI format 0_X/1_X using the n_CI for the set of cells, whether only the candidates of USS#A or USS#B is counted, or both the candidates of USS#A&B is counted should be determined. As shown in Figure 1, it is configured that the number candidates of USS#A and USS#B is 2 and 4 for AL2 (aggregation level 2 CCEs), respectively. Based on current spec, all the candidates of the USS for scheduled cell are overlapping with the first two candidates of the USS for scheduling cell since the same n_CI value is used to determine the CCE resources. It will lead to the BD counted on the reference cell is larger because of the redundant candidates. For example, there are 6 candidates while two candidates are redundant.
[image: ]
Figure 1: Overlapped candidates of the two USS with same ID
As a result, for the second case the reference cell is one cell of the set of cells, search space of DCI format 0_3/1_3 are configured on the reference cell and the scheduling cell based on the search space linkage, two options can be considered to resolve the issue.
Option 1: The candidates of USS of DCI format 0_3/1_3 are the summation of candidates of the same aggregation level in the USS with same ID configured in one scheduled cell and the scheduling cell. Then use the n_CI for the set of cells to derive the CCE resources of the candidates. As shown in Figure 2, 6 candidates of AL2 are derived after the summation and counted on the reference cell.
[image: ]
Figure 2: Summation of candidates of the two USS with same ID
[bookmark: OLE_LINK1]Option 2: Use the n_CI for the set of cells to derive the CCE resource of the candidates in the USS with same ID in one scheduled cell and the scheduling cell respectively. If the two candidates of the same aggregation level of the two USS are fully overlapped, they are counted as one candidate on the reference cell. In this case, there are 4 candidates based on above assumption. This can also address the issue but have less scheduling flexibility compared with Option 1.
Since both the scheduled cell and the scheduling cell are configured with USS of DCI format 0_3/1_3, the more desired candidates can be obtained for the multi-cell scheduling in both options. Compared with two options, more candidates can be desired by Option 1. Considering the UE complexity and the BD/CCE budget, Option 2 is slightly preferred to derive the USS of DCI format 0_3/1_3 based on the n_CI of the set of cells.
Proposal 4: In case the reference cell is one cell of the set of cells which search space of DCI format 0_3/1_3 is configured on and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_3/1_3 is configured on the cell in addition to the scheduling cell, use the n_CI for the set of cells to derive the CCE resource of the candidates of the same aggregation level in the USS with same ID in one scheduled cell and the scheduling cell respectively. Adopt the following TP for clause 10.1 in TS38.213.
	[bookmark: _Hlk159229295]Reason for change: In case  is the nCI-Value, clarify   is the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for which cell corresponding to ; 
Summary of change: In case the reference cell is one cell of the set of cells which search space of DCI format 0_3/1_3 is configured on and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_3/1_3 is configured on the cell in addition to the scheduling cell, use the n_CI for the set of cells to derive the CCE resource of the candidates of the same aggregation level in the USS with same ID in one scheduled cell and the scheduling cell respectively.
Consequences if not approved: It is not clear that  is the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for which cell corresponding to , if the scheduling cell which is out of the set of cells, and the reference cell in the set of cells are both configured with the USS of DCI format 0_3/1_3.
[bookmark: _Toc45699213][bookmark: _Toc146214441][bookmark: _Toc20311598][bookmark: _Toc29899157][bookmark: _Toc29917312][bookmark: _Toc29894858][bookmark: _Toc36498186][bookmark: _Toc12021486][bookmark: _Toc29899575][bookmark: _Toc26719423]10.1	UE procedure for determining physical downlink control channel assignment
<Unchanged parts are omitted>
For a search space set  associated with CORESET , the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot  for an active DL BWP of a serving cell corresponding to carrier indicator field value , or corresponding to value  of nCI-Value associated with a set of serving cells MC-DCI-SetofCells, are given by 

where
[bookmark: _Hlk39576530]for any CSS, ; 
for a USS, , ,  for ,  for ,  for , and ;
;
 is the number of CCEs, numbered from 0 to , in CORESET  and, if any, per RB set; 
 is 
-	the carrier indicator field value, if provided by cif-InSchedulingCell in CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored, except for scheduling of the serving cell from the same serving cell in which case ;
-	the nCI-Value, if provided, for the set of serving cells MC-DCI-SetofCells; 
-	otherwise, including for any CSS, 
, where  is 
-	the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for a serving cell corresponding to ; 
-	the number of PDCCH candidates the UE is configured in the scheduling cell to monitor for aggregation level  of a search space set  for a set of serving cells corresponding to  if the scheduling cell is included in the set of serving cells and the UE is provided search space sets for the PDCCH candidates only on the scheduling cell
-	the number of PDCCH the UE is configured in the scheduling cell and scheduled cell to monitor for aggregation level  of a search space set  for a set of serving cells corresponding to   if search space sets with same searchSpaceId for one or both of DCI format 0_3 and DCI format 1_3, respectively, are provided on the scheduled cell and on the scheduling cell;
for any CSS, ; 
for a USS,  is the maximum of  over all configured  values for a CCE aggregation level  of search space set  ;
the RNTI value used for  is the C-RNTI. 
<Unchanged parts are omitted>




Scheduling cell set indication
When the UE is configured with more than one scheduling cell set, the scheduled set is indicated by the field 'scheduled cell set indicator' and this field indicates the entry (i.e., the first entry, the second entry, and so on) of the cell set to determine the scheduled cell set. It was agreed that the scheduling cell set is configured by the RRC parameters MC-DCI-SetofCellsToAddModList. When the scheduling cell sets are configured, the scheduling cell sets can be removed by mc-DCI-SetOfCellsToReleaseList or further updated by MC-DCI-SetofCellsToAddModList. That is to say, the cell set is actually configured by the multiple RRC signalling. After the multiple reconfiguration, the network cannot know the entry order since the network cannot know how the UE stores the multiple signalling, i.e., which is the first entry, or the second entry. In this case, the network and the UE may have the different understanding on the entry order.
For example, the network configures 4 cell sets for the UE at first. Then the network further updates the cell set with ID=1 and remove the cell set with ID 0 and 2. In this case, the entry order in MC-DCI-SetofCellsToAddModList may be {cell set ID=1, cell set ID=3} or {cell set ID=3, cell set ID=1}. Further, the network adds a new cell set with ID 0. Similarly, the entry order is also not clear to the network.  
[image: ]
Figure 3 An example of cell set configuration
To resolve this issue, the simplest way is to determine the cell set order according the set ID. For example, the bit value '0' indicates the cell set with the smallest set ID configured by the RRC parameters MC-DCI-SetofCellsToAddModList, and so on.
Proposal 5: Set ID should be used to determine the cell set order for the cell set indication and adopt the following TP for clause 7.3.1.14 in TS 38.212.
	Reason for change: The network and the UE may have the different understandings on the indicated cell set.
Summary of change: Use the cell set ID to determine the cell set order for cell set indication.
Consequences if not approved: Incorrect cell set indication.  
[bookmark: _Toc156204742][bookmark: _Toc146188107]7.3.1.1.4	Format 0_3
Table 7.3.1.1.4-1: Scheduled cell set indicator in DCI format 0_3
	Bit field mapped to index
	Scheduled cell set

	0
	The cell set with the smallest set ID configured by the 1st entry in MC-DCI-SetofCellsToAddModList

	1
	The cell set with the 2nd smallest set ID configured by the 2nd entry in MC-DCI-SetofCellsToAddModList

	2
	The cell set with the 3rd smallest set ID configured by the 3rd entry in MC-DCI-SetofCellsToAddModList, if any

	3
	The cell set with the 4th smallest set ID configured by the 4th entry in MC-DCI-SetofCellsToAddModList, if any






HARQ-ACK skipping in case of BWP switching
In RAN1#116, the following agreement was achieved to support HARQ-ACK skipping in case of UL BWP switching. The remaining issue is the HARQ-ACK skipping for the second sub-codebook is performed per cell or per DCI in case of DL BWP switching on one cell. 
	Agreement
· When a PDCCH MO that provides a DCI format 1_3 is before active UL BWP change on the PUCCH cell, and the PUCCH indicated by the DCI format 1_3 is to be transmitted after the active UL BWP change on the PUCCH cell, the corresponding HARQ-ACK information for the DCI format 1_3 is skipped.
· FFS: When a PDCCH MO that provides a DCI format 1_3 is before an active DL BWP change on a cell of co-scheduled cells by the DCI format 1_3, and the DCI format 1_3 does not trigger the active DL BWP change for the cell, and the PUCCH indicated by the DCI format 1_3 is to be transmitted after the active DL BWP change on the cell,
· For type 2 codebook for generating the second sub-codebook, the corresponding HARQ-ACK information for that cell with BWP switching is generated with NACK bit
· For type 1 codebook and for type 2 codebook for generating the first sub-codebook, follow the legacy behaviour (the corresponding HARQ-ACK information for that cell with BWP switching is skipped)



If the HARQ-ACK skipping for the second sub-codebook is only for the cell with BWP switching, although the codebook size can be determined without ambiguity, the HARQ timing for determining the start of K1 may be ambiguous.
As shown in Figure 4, the last PDSCH is on cell#0 in a cell set with cell #0/1/2/3. If the BWP switching occurs on cell#0, the start of K1 is not clear due to the actual time of the BWP switching with SCS change is not clear, which can be before or after of the PDSCH. This is also the reason why skipped HARQ-ACK is introduced for BWP switching. As a result, the HARQ-ACK information for this DCI should be skipped due to the ambiguity of K1 determination. Note, if BWP switching occurs on cell#1/2/3, there is no ambiguity issue since there is no impact on the last PDSCH.  
[image: ]
Figure 4 Example #1 of Multi-cell scheduling
In another example shown in Figure 5, the last PDSCH is on cell#1 in a cell set with cell #0/1/2/3. If the cell with BWP switching is cell#1, the start of K1 is not clear similar as above. If the cell with BWP switching is cell#0, the start of K1 is also not clear when determining the start of the K1 on PUCCH cell. As a result, the HARQ-ACK information for this DCI should be skipped. Similarly, if the cell with BWP switching is cell#2/3, there is no ambiguity issue.  
[image: ]
Figure 5 Example #2 of Multi-cell scheduling
As a result, one of following two options can be selected for HARQ-ACK skipping for the second sub-codebook. And Option 2 is slightly preferred due to a unified solution for all cases.
· Option 1: When BWP switching occurs on a cell, 
· The HARQ-ACK skipping for the second sub-codebook is performed per cell, if the last PDSCH is not scheduled on the cell and the cell is not the PUCCH cell; 
· The HARQ-ACK skipping for the second sub-codebook is performed per DCI, otherwise.
· Option 2: The HARQ-ACK skipping for the second sub-codebook is performed per DCI in case of BWP switching on a cell.
Proposal 6: The HARQ-ACK skipping for the second sub-codebook is performed per DCI in case of BWP switching on a cell.
PUSCH only on NUL triggered by DCI format 0_3
Based on the agreement below in RAN#101, PUSCH transmission(s) triggered by DCI format 0_3 is performed only on NUL carrier(s). It should be reflected in the RAN1 spec.
	· When a cell configured with SUL is one of co-scheduled cells of DCI format 0_3, UE does not expect that only SUL carrier in the cell is configured for PUSCH transmission on the cell
· PUSCH transmission(s) triggered by DCI format 0_3 is performed only on NUL carrier(s)


As a result, the following TP is proposed.
Proposal 7: Adopt the following TP for clause 6.1 in TS38.214.
	[bookmark: _Toc20318028][bookmark: _Toc36645563][bookmark: _Toc45810608][bookmark: _Toc27299926][bookmark: _Toc146641077][bookmark: _Toc29673199][bookmark: _Toc29674333][bookmark: _Toc11352138][bookmark: _Toc29673340][bookmark: _Hlk163167112]6.1	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
For a UE configured with two uplinks in a serving cell, PUSCH retransmission for a TB on the serving cell is not expected to be on a different uplink than the uplink used for the PUSCH initial transmission of that TB.
For a serving cell with two uplink carriers, a UE expects that PUSCH transmission(s) triggered by DCI format 0_3 is performed on NUL carrier.
<Unchanged parts are omitted> 



UL Tx switching schemes across up to 3 or 4 band
In RAN1#116, the following agreement was achieved to support configuring 2 bands UL Tx switching for a band pair via Rel-18 signaling. The remaining issue and the RAN1 spec impact are discussed in the section. 
	Agreement
RAN1 replies to RAN2 LS in R1-2400007 as below.
· RAN1 confirms that the first RAN2 agreement in the LS R1-2400007/R2-2313959 has no issue from RAN1 perspective, except for a case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B. For the case, RAN1 continues to discuss it.
Final LS is in R1-2401776.


Wherein, the first RAN2 agreement in the LS R1-2400007/R2-2313959 is copied below.
	RAN2 confirms that Rel-18 signalling can configure 2 bands UL Tx switching for a band pair that the UE supports according to the Rel-18 band pair list UE capability, in which case the network and UE assume the capability reported for R18 UL Tx switching is used. RAN2 respectfully asks RAN4 and RAN1 to take this into account, and feedback to RAN2 in case there is any concern.


· Remaining issue: 1T-1T UL Tx switching
Rel-16/17 only supports 1T-2T and 2T-2T UL Tx switching between 2 bands. However, Rel-18 additional supports 1T-1T UL Tx switching within one band pair {A, B} of band combination {A, B, C} /{A, B, C, D} in case of no UL-MIMO on band A nor band B. If Rel-18 signaling is allowed to configure 2 bands {A, B} for UL Tx switching, basically it supports 1T-1T UL Tx switching between 2 bands, where each band is configured with 1 port UL transmission and UE may perform this UL Tx switching via 1 Tx chain. 
While, the following agreement was made in RAN1#111 meeting. UE with only 1 Tx chain is not expected to perform UL Tx switching. Furthermore, 1T-1T on two bands never need UL Tx switching for the UE with 2 Tx chains.
	Agreement:
There is no restriction on number of bands supporting up to 2 ports UL transmission for both switched UL and dual UL and for both 3 bands and 4 bands.
· It is up to UE capability to support 2 ports UL transmission on none/some/all of the 3 or 4 bands
· Note: UE with only 1 Tx chain is not expected to perform UL Tx switching (no spec impact)


Above all, the reply LS is updated as below.
	RAN1 replies to RAN2 LS in R1-2400007 as below.
· RAN1 confirms that the first RAN2 agreement in the LS R1-2400007/R2-2313959 has no issue from RAN1 perspective, except for a case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B. For the case, UL Tx switching is not expected.


Proposal 8: Update the LS in R1-2401776 as following.
	RAN1 replies to RAN2 LS in R1-2400007 as below.
· RAN1 confirms that the first RAN2 agreement in the LS R1-2400007/R2-2313959 has no issue from RAN1 perspective, except for a case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B. For the case, UL Tx switching is not expected.



· RAN1 spec impact
Because the current spec in RAN1 for Rel-18 UL Tx switching is only based on 3 or 4 bands configured, the specification impact in RAN1 is also needed to reflect the RAN2 agreement.
The following TP is proposed to reflect the RAN2 agreement on configuring 2 bands UL Tx switching for a band pair via Rel-18 signaling.  
Proposal 9: Adopt the following TP for clause 6.1.6 in TS38.214.
	Reason for change: To support configuring 2 bands UL Tx switching for a band pair via Rel-18 signaling.
Summary of change: reflect configuring 2 bands UL Tx switching for a band pair via Rel-18 signaling in clause 6.1.6.
Consequences if not approved: Configuring 2 bands UL Tx switching for a band pair via Rel-18 signaling in not supported.
6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined based on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with up to3 or 4 uplink bands if UplinkTxSwitchingMoreBands is configured: 
<Unchanged parts are omitted>
6.1.6.2.2	Uplink switching with up to3 or 4 uplink bands
[bookmark: OLE_LINK82]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 with uplink carrier aggregation with up to3 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 with the parameter uplinkTxSwitchingOption and uplinkTxSwitching-2T-Mode replaced by switchingOptionConfigForBandPair and switching2T-Mode respectively, 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:
<Unchanged parts are omitted>



Conclusion
Multi-cell scheduling 
Proposal 1: Invalid FDRA can be indicated when ScheduledCellCombo-ListDCI-1-3 is configured.
[bookmark: _GoBack]Proposal 2: Revert the RAN1#112 agreement on configuration of two SRS resource sets for DCI 0_3 and adopt the following: 
· A UE does not expect to be configured more than one SRS resource set with ‘codebook’ or ‘non-codebook’ for a serving cell when the UE is configured to monitor DCI format 0_3 for the serving cell.
Proposal 3: Adopt the following TP for clause 7.3.1.1.4 in TS38.212.
	Reason for change: Clarify multi-TRP operation and multi-cell scheduling cannot be configured simultaneously. Two SRS resource sets are not supported.
Summary of change: Delete SRS resource set indicator related description.
Consequences if not approved: RAN plenary agreement is not followed.
7.3.1.1.4	Format 0_3
<Unchanged parts are omitted>
-	Precoding information and number of layers – number of bits determined by the following:
-	If TPMI-DCI0-3= type1a is configured by higher layer,
-	bits applying to the scheduled cells with  independently, where  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined below. 
-	If TPMI-DCI0-3= type2 is configured by higher layer,
-	block number 1, block number 2,…, block number   
Each block corresponds to the precoding information and number of layers for a scheduled cell, and the blocks are placed according to an ascending order of a serving cell index, with block number 1 corresponding to the precoding information and number of layers for the cell with the smallest serving cell index. Each block is defined below.
 above for the case of TPMI-DCI0-3= type1a or each block above for the case of TPMI-DCI0-3= type2 is defined by the following:
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank, and codebookSubset;
-	4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRank=2, transform precoder is disabled, and according to the value of higher layer parameter codebookSubset;
-	4 or 6 bits according to Table 7.3.1.1.2-2B for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRank=3 or 4, transform precoder is disabled, and according to the value of higher layer parameter codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset;
-	3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubset;
-	2 or 4 bits according to Table 7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, transform precoder is disabled, and according to the values of higher layer parameters maxRank and codebookSubset;
-	2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, transform precoder is disabled, maxRank=2, and codebookSubset=nonCoherent;
-	1 or 3 bits according to Table 7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset;
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-FullPowerTransmission =fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubset.
For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in all SRS resource set(s) with usage set to 'codebook'. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field. 
<Unchanged parts are omitted>



Proposal 4: In case the reference cell is one cell of the set of cells which search space of DCI format 0_3/1_3 is configured on and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_3/1_3 is configured on the cell in addition to the scheduling cell, use the n_CI for the set of cells to derive the CCE resource of the candidates of the same aggregation level in the USS with same ID in one scheduled cell and the scheduling cell respectively. Adopt the following TP for clause 10.1 in TS38.213.
	Reason for change: In case  is the nCI-Value, clarify   is the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for which cell corresponding to ; 
Summary of change: In case the reference cell is one cell of the set of cells which search space of DCI format 0_3/1_3 is configured on and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_3/1_3 is configured on the cell in addition to the scheduling cell, use the n_CI for the set of cells to derive the CCE resource of the candidates of the same aggregation level in the USS with same ID in one scheduled cell and the scheduling cell respectively.
Consequences if not approved: It is not clear that  is the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for which cell corresponding to , if the scheduling cell which is out of the set of cells, and the reference cell in the set of cells are both configured with the USS of DCI format 0_3/1_3.
10.1	UE procedure for determining physical downlink control channel assignment
<Unchanged parts are omitted>
For a search space set  associated with CORESET , the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot  for an active DL BWP of a serving cell corresponding to carrier indicator field value , or corresponding to value  of nCI-Value associated with a set of serving cells MC-DCI-SetofCells, are given by 

where
for any CSS, ; 
for a USS, , ,  for ,  for ,  for , and ;
;
 is the number of CCEs, numbered from 0 to , in CORESET  and, if any, per RB set; 
 is 
-	the carrier indicator field value, if provided by cif-InSchedulingCell in CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored, except for scheduling of the serving cell from the same serving cell in which case ;
-	the nCI-Value, if provided, for the set of serving cells MC-DCI-SetofCells; 
-	otherwise, including for any CSS, 
, where  is 
-	the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for a serving cell corresponding to ; 
-	the number of PDCCH candidates the UE is configured in the scheduling cell to monitor for aggregation level  of a search space set  for a set of serving cells corresponding to  if the scheduling cell is included in the set of serving cells and the UE is provided search space sets for the PDCCH candidates only on the scheduling cell
-	the number of PDCCH the UE is configured in the scheduling cell and scheduled cell to monitor for aggregation level  of a search space set  for a set of serving cells corresponding to   if search space sets with same searchSpaceId for one or both of DCI format 0_3 and DCI format 1_3, respectively, are provided on the scheduled cell and on the scheduling cell;
for any CSS, ; 
for a USS,  is the maximum of  over all configured  values for a CCE aggregation level  of search space set  ;
the RNTI value used for  is the C-RNTI. 
<Unchanged parts are omitted>



Proposal 5: Set ID should be used to determine the cell set order for the cell set indication and adopt the following TP for clause 7.3.1.14 in TS 38.212.
	Reason for change: The network and the UE may have the different understandings on the indicated cell set.
Summary of change: Use the cell set ID to determine the cell set order for cell set indication.
Consequences if not approved: Incorrect cell set indication.  
7.3.1.1.4	Format 0_3
Table 7.3.1.1.4-1: Scheduled cell set indicator in DCI format 0_3
	Bit field mapped to index
	Scheduled cell set

	0
	The cell set with the smallest set ID configured by the 1st entry in MC-DCI-SetofCellsToAddModList

	1
	The cell set with the 2nd smallest set ID configured by the 2nd entry in MC-DCI-SetofCellsToAddModList

	2
	The cell set with the 3rd smallest set ID configured by the 3rd entry in MC-DCI-SetofCellsToAddModList, if any

	3
	The cell set with the 4th smallest set ID configured by the 4th entry in MC-DCI-SetofCellsToAddModList, if any






Proposal 6: The HARQ-ACK skipping for the second sub-codebook is performed per DCI in case of BWP switching on a cell.
Proposal 7: Adopt the following TP for clause 6.1 in TS38.214.
	6.1	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
For a UE configured with two uplinks in a serving cell, PUSCH retransmission for a TB on the serving cell is not expected to be on a different uplink than the uplink used for the PUSCH initial transmission of that TB.
For a serving cell with two uplink carriers, a UE expects that PUSCH transmission(s) triggered by DCI format 0_3 is performed on NUL carrier.
<Unchanged parts are omitted> 



UL Tx switching
Proposal 8: Update the LS in R1-2401776 as following.
	RAN1 replies to RAN2 LS in R1-2400007 as below.
· RAN1 confirms that the first RAN2 agreement in the LS R1-2400007/R2-2313959 has no issue from RAN1 perspective, except for a case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B. For the case, UL Tx switching is not expected.


Proposal 9: Adopt the following TP for clause 6.1.6 in TS38.214.
	Reason for change: To support configuring 2 bands UL Tx switching for a band pair via Rel-18 signaling.
Summary of change: reflect configuring 2 bands UL Tx switching for a band pair via Rel-18 signaling in clause 6.1.6.
Consequences if not approved: Configuring 2 bands UL Tx switching for a band pair via Rel-18 signaling in not supported.
6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined based on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with up to3 or 4 uplink bands if UplinkTxSwitchingMoreBands is configured: 
<Unchanged parts are omitted>
6.1.6.2.2	Uplink switching with up to3 or 4 uplink bands
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 with uplink carrier aggregation with up to3 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 with the parameter uplinkTxSwitchingOption and uplinkTxSwitching-2T-Mode replaced by switchingOptionConfigForBandPair and switching2T-Mode respectively, 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:
<Unchanged parts are omitted>
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