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[bookmark: _Toc135049091]Introduction
This contribution discusses the remaining issues related to the following work items:
· Multicarrier Enhancements WI
· Multi-cell scheduling with a single DCI objective
· Uplink Tx Switching for up to 4 bands objective
· BWP without restriction
· DSS enhancements
· NR PDCCH overlapped with LTE CRS objective

[bookmark: _Toc135049092][MC_enh] Multicarrier Enhancements
[bookmark: _Toc135049093]Multi-cell scheduling with a single DCI
In here we discuss the following on multi-cell PUSCH/PDSCH scheduling: 
· In Section 2.1.1, we discuss the open issue of the handling of the reference cell being dormant / DRX / deactivated (with 38.213 impact). This subsection is a re-submission from R1-2302884. 
· In Section 2.1.2, we discuss missing agreements on (not) supporting Rel-17 Coverage enhancements features with DCI format 0_3/1_3 (UE features & 38.214 impact)
· In Section 2.1.3, we discuss missing agreements on DCI field types on min. scheduling offset & SCell dormancy indication (38.212, 38.213 & 38.214)
· In Section 2.1.4, we discuss some open points on the RRC parameters for MC-DCI from RAN1#112bis-e 

[bookmark: _Toc135049094]Multi-cell DCI operation for inactive or dormant cells
This sub-section is a re-submission from R1-2302884. 
The decisions on the search space configuration for the multi-cell PDSCH/PUSCH scheduling are place, but one thing that would still need to be decided (as discussed by some companies in their earlier contributions) is the handling of a cell being inactive / dormant. 
For the scheduling cell specifically, we don’t think any further decisions would be needed as the same assumptions as for cross-carrier scheduling can be used (as we are building the multi-cell DCI scheduling framework on top of the NR cross-carrier scheduling framework). 
Observation 2.1: The existing handling of a scheduling cell being inactive / dormant for cross-carrier scheduling can be directly applied to multi-cell DCI scheduling using DCI formats 0_3/1_3.   
But what still needs considerations / RAN1 decisions is the handling of 
· the reference cell being dormant / inactive in terms of multi-cell DCI monitoring and 
· the scheduling assumption if a cell within a set of cells being dormant/ inactive

First, on the monitoring in case the reference cell being dormant / inactive, we think the monitoring for the multi-cell DCI could simply be continued, as the gNB must take the configured DCI format 0_3 / 1_3 monitoring anyhow into account when configuring the multi-cell DCI operation. If i contrast, the UE would not be monitoring if the reference cell is dormant / inactive, energy saving features such as cell dormant mode or DRX could never be efficiently used in operation. 
Proposal 2.1: If the reference cell of a set of cells is dormant/inactive, the UE continues to monitor for the multi-cell DCI 0_3/1_3 for the set of cells and the BDs / CCEs / DCI size of DCI 0_3/1_3 are still counted on the reference cell (38.213 impact). 
Now looking at the scheduling assumption for dormant / inactive cells within a set of cells, two basic Options can be considered: 
· Option 1: The UE does not expect to be scheduled by the DCI format 0_3/1_3 on cells being dormant / inactive. 
· Option 2: The UE neglects scheduling information in DCI format 0_3/1_3 which would schedule PUSCH/PDSCH on cell being inactive / dormant
· The corresponding HARQ-ACK information / feedback is omitted or NACK is to be mapped 

Clearly Option 2 would leave more freedom for the gNB but will also increase the specification complexity (and may require further decision in terms of e.g. HARQ-ACK handling). Considering that we very late already, the simplest thing would be to go for Option 1. 
Proposal 2.2: The UE does not expect to be scheduled by the DCI format 0_3/1_3 for PDSCH / PUSCH on cells being dormant / inactive (38.213 impact). 


[bookmark: _Toc135049095]Missing agreements / conclusions on support of Rel-17 Cov. Enh. features (with impact on UE features & 38.214)
During the UE feature and draft CR discussions on Multi-cell DCI during RAN1#112bis-e, it was evident that some decisions in RAN1 are still missing. Whereas the related changes to the RAN1 specifications 38.21X could still be done later, especially the impact to other working groups (especially to RAN2 in terms of RRC, MAC CE & UE features) needs to be considered, and therefore we think some clarity in RAN1 is needed already now on these. 
Observation 2.2: Supported UE feature combinations for multi-cell DCI would need to be sorted out as soon as possible due to the impact also on other RAN WGs, such as RAN2 in terms of RRC parameters and UE features. 
During the discussion on the 38.214 draft CR, it was discussed that the support of coverage enhancements features when scheduled by DCI format 0_3 is unclear, which includes 
· Support for TBoMS with DCI format 0_3
· Support for ‘Available slot counting’ for DCI format 0_3
· DM-RS bundling for PUSCH scheduled by DCI format 0_3

From our perspective, we think that the combination of multi-cell DCI format 0_3 with the related coverage enhancement features would only have a minor impact on the specification (as demonstrated by the initial version of the draft editor CR to 38.214 in RAN1#112bis-e) but clearly there is no absolute need to support all possible feature combinations with DCI format 0_3. 
Looking at the case that the feature combination is not supported, as part of a related RAN1 conclusion the related handling would be agreed as well. Looking at the example TBoMS to be not supported, then different options could be there, including at least: 
· Option 1 - by a configuration restriction: The TDRA table for DCI format 0_1 should not include any TDRA entry with TBoMS (i.e. N>1)
· Option 2 - by a scheduling restriction: The UE does not expect to be scheduled with a TDRA entry with TBoMS (i.e. N>1) 
· Option 3 – by separate handling: For PUSCH scheduled by DCI format 0_3, TBoMS is not supported and PUSCH repetition Type A (with N=1) is assumed independently of any indicated TBoMS value N>1.
· Note: this seems to be the option with the least specification impact  

Independently, it would be good if RAN1 could conclude this during RAN1#113 either way, to be able to address this in 38.214 (which requires still changes for either the support or not supporting the combination) as well as the related UE feature discussions (as potentially separate UE capabilities would be required). Therefore, the following is proposed: 
Proposal 2.3: RAN1 to decide to either support or not support the combination of DCI format 0_3 and Rel-17 PUSCH coverage enhancements features (TBoMS, Available Slot counting, DM-RS bundling) during RAN1#113. 
· We would be open to support the Rel-17 Coverage enhancement features also with DCI format 0_3.

[bookmark: _Toc135049096]Missing agreements on DCI field details (38.212/213/214 impact)
During the 38.212 draft CR review, it was apparent that we are lacking agreements or consensus to on some aspects there. There had been comments that this could be left to maintenance – but having still time now within the Rel-18 WI timeframe, we would prefer to make as many decisions as possible right now (when the memory is still fresh, and delegates are not busy with their new Rel-19 duties). 
Observation 2.3: Postponing missing agreements to 2H/2023 is hampering progress in the draft CR discussions. Addressing the missing agreements on DCI field details in RAN1#113 will allow to make the draft specs more complete by the end of Rel-18. 

[bookmark: OLE_LINK55]Minimum applicable scheduling offset indicator (38.212 & 38.214 impact)
As already noted in our input to the discussions, we think that the indicator (if configured to be present in the DCI) should be Type 1A and 1bit. Having joint scheduling and different minimum scheduling offsets for different serving cells seems to be not required. 
Proposal 2.4: The Minimum applicable scheduling offset indicator (if configured to be present) is to be of Type1A (with 1bit). 

SCell dormancy indication in DCI format 0_3/1_3 (38.212 & 38.213 impact)
First, we think that it is clear the agreement on the ‘inclusion’ refers to the DCI field presence in DCI format 0_3/1_3. We think that the field should be Type 1A with 1-5bits as given for DCI format 0_1/1_1, as the operation is not serving cell specific but anyhow applicable to a group of SCells already. 
On the additional functionality of using SCell dormancy indication for the case of an invalid FDRA with DCI format 0_3/1_3, we think this should not supported. The reason being, that we use the ‘invalid’ FDRA already to indicate if the cell is scheduled or not (for the FDRA field indication). Therefore, it would not be possible to distinguish if (a) SCell dormancy is actually triggered or (b) just (e.g. the cell of smallest serving cell index) is just not scheduled and SCell dormancy should not be triggering. 
So we are proposing the following: 
Proposal 2.5: The SCell dormancy indication field (if configured to be present) is to be of Type1A (with 0-5bit, as for DCI formats 0_1/1_1). SCell dormancy indication using a combination of DCI fields in case of invalid FDRA is not supported. 

[bookmark: _Toc135049097]On RRC parameters for Multi-cell DCI
During RAN1#112bis-e, there has been very good progress on the RRC parameters for multi-cell DCI. In this section, we partially trying to repeat some of our earlier comments during RAN1#112bis-e meeting. 
Value range for nCI-Value:
We think that it would be good to have more than 4 values (0...3) but don’t see a need to go beyond the current supported value of 7 for the MC-DCI. Therefore, we support the current suggested value range of 0...7
Proposal 2.6: The value range for nCI-Value is 0...7. 
· Remove the related brackets for the value range in column K of row 5 and set if to ‘stable’

Minimum number (1 or 2) for ScheduledCell-ListDCI-1-3 / ScheduledCell-ListDCI-0-3
We think that starting at 2 cells schedulable for the multi-cell DCI makes sense (i.e. choosing value 2), as operating the multi-cell DCI with a single, fixed cell overall does not seem to make too much sense. For this case, it seems to be more logical to use the single cell DCI instead (i.e. 0_1/0_2/1_1/1_2). In these rows, the value of 2 seems to be set to 2 already, but for the Type 1B fields, the related value [2] is still in brackets which clearly should be removed. 
Proposal 2.7: The minimum list size for ScheduledCell-ListDCI-1-3 / ScheduledCell-ListDCI-0-3 is 2. 
· For the Type 1B fields, remove the brackets around [2] in column K of rows 29, 31, 33, 35, 37, 39 and 41 accordingly. 

FFS points for ScheduledCell-ListDCI-1-3 / ScheduledCell-ListDCI-0-3 (rows 6 & 7, column J)
First, we don’t see a need to have the schedulable cells for uplink as a subset of the schedulable cells for DL. 
On the FFS on the potential restriction for the number of actual co-scheduled cells, we think that this is a UE capability discussion. Clearly, the UE is never expected to be configured beyond its own capabilities. Moreover, the actual maximum number scheduled cells can still be smaller than what is provided there, as either the FDRA field or the indicator in the DCI can indicate a smaller number of actually scheduled cells as what the ScheduledCell-List provides.
Therefore, we think that both FFS can be removed and the two rows can be set to stable.  
Proposal 2.8: Remove the FFS points on ScheduledCell-ListDCI-1-3 / ScheduledCell-ListDCI-0-3 (rows 6 & 7, column J) and set the two rows to ‘stable’. 

[bookmark: _Hlk134031287]Minimum list size for ScheduledCellCombo-List (rows 8 & 10, column K)
There have been discussions already during RAN1#112bis-e. 
Let us repeat our arguments here on a concrete (typical) example: UL CA with 2 UL serving cells which one would like to co-schedule. 
· For this example, the gNB may still like to use single cell DCI formats 0_1 to schedule a single cell and only use DCI format 0_3 for scheduling both cells, as this will lead to lower DCI (& PDCCH) overhead
· Based on the UE capability discussions, the UE may either support either using the FDRA field or the specific DCI field (using ScheduledCellCombo-List) to indicate the actually scheduled cells. If the UE supports only the ScheduledCellCombo-List but not the FDRA, the gNB would need to configure a larger list of at least size 2 just for the sake of having a larger list – whereas a list of length 1 would be sufficient (saving 1bit DCI overhead)

Clearly, such 1-bit DCI overhead saving may not be excessive, but based on our understanding this case should be supported. 
Proposal 2.9: The minimum list size for ScheduledCellCombo-ListDCI-1-3 / ScheduledCellCombo-ListDCI-0-3 is 1. 
· Remove the brackets around [1] in column K of rows 8 & 10 and set the two rows to ‘stable’ 

Value range for TDRA field Index (rows 29 & 31, column K)
As we are referring to the TDRA table used by 0_1 & 1_1 with the joint indication, clearly the value range there needs to cover the potential sizes of the related tables. These are given by maxNrofUL-Allocations-r16 for DCI format 0_1 (having a value of 16) and maxNrofDL-Allocations for 1_1 (having a value of 64). 
Proposal 2.10: Remove the brackets in column K of rows 29 & 31 and set the two rows to ‘stable’
· The value range should be aligned with the maximum supported number of entries of the TDRA tables for DCI format 0_1 (maxNrofUL-Allocations-r16) and DCI format 1_1 (maxNrofDL-Allocations)

Open issues on TDRA Field Index List (rows 28 & 30)
In the discussions during RAN1#112bis-e, there had been alternatives added in the description (Alt. 1 to Alt. 4). Before starting the discussions on the details, we would like to first point out, that the TDRA tables applicable for DCI format 0_1 & 1_1 are already configured per BWP – so any pointing to the tables has already the BWP specific aspect included. 
Based on our understanding, the RAN1 agreement reflects towards Alt. 1 (i.e. a single table)– but the entries of the table are NOT interpreted per BWP, the index is taken as is, and just the TDRA table the index is mapped to is then BWP specific (in 38.214). So the index is independent of the BWP. On the two options listed there, clearly we think we that the size of the table needs to be larger – i.e. Alt. 1a, to be able to have flexibility in addressing more than one cell – compared to the single cell indication, e.g. 128 for 0_3 (value range per BWP table for DCI 0_1 is up to 64) and 64 for 1_3 (value range per BWP table for 1_1 is up to 16). On Alt. 1b, we don’t think any size matching would be needed, as it is under gNB control to not indicate a value that cannot be mapped to the (BWP specific) TDRA tables for 0_1/1_1. 
Alt. 2 is against the agreement, as we decided to only have one table defined. We think the BWP specific TDRA is already considered when referring to the TDRA tables for 0_1 and 1_1, which are already BWP specifically configured. Independently, we think that the table rows also for this case anyhow would need to be larger than the value range here as well (as one schedules more than one cell – to have flexibility in the TDRA selection for each cell, independently of the BWP of a cell).  
We somehow fail to see how Alt. 3 would be working and fail to see the advantages over Alt. 1 here, as we have the BWP specific TDRA configuration already. Also for this case, to have flexibility in the allocation, the table / column size would need to be large enough (e.g. 128 for 0_3, 64 for 1_3) to enable some independence in the resource allocation across the scheduled cells (independently which BWP is scheduled). 
[bookmark: _Hlk134091899]To summarize, we think Alt. 1 is what has been decided, and we think a larger table (compared to the value range for a single (BWP of a) serving cell) is needed, and we suggest for the table size for 0_3 to be double the value range (i.e. 2*maxNrofUL-Allocations-r16 =128) and for 1_3 to be 4 times the value range (i.e. 4*maxNrofDL-Allocations=64)
Proposal 2.11: Based on the RAN1 agreement, Alt. 1 is to be implemented with a larger table size as currently captured: 
· The maximum table size for 1_3 in column K of row 28 should be 64 (4 times the value range per cell, i.e. 4*maxNrofDL-Allocations=64)
· The maximum table size for 0_3 in column K of row 29 should be 128 (2 times the value range per cell, i.e. 2*maxNrofUL-Allocations-r16 =128) 

Bit-string for ZP-CSI-RS indication needed (row 35, column K)
There have been some discussions on that point in RAN1#112bis-e already, but we would like to point out why we think that for some of them a bit string is needed. 
The ZP-CSI triggering in 5.1.4.2 of TS 38.214 is defined as codepoint '00/01/10/11': 
	The bit-length of DCI field ZP CSI-RS trigger depends on the number of aperiodic ZP-CSI-RS-ResourceSet(s)configured (up to 2 bits). Each non-zero codepoint of 'ZP CSI-RS' trigger in DCI format 1_1 triggers one aperiodic 'ZP-CSI-RS-ResourceSet' in the list aperiodic-ZP-CSI-RS-ResourceSetsToAddModList by indicating the aperiodic ZP CSI-RS resource set ID. The DCI codepoint '01' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '1', the DCI codepoint '10' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '2', and the DCI codepoint '11' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '3'. Codepoint '00' is reserved for not triggering aperiodic ZP CSI-RS. When receiving PDSCH scheduled by DCI format 1_0 or PDSCHs with SPS activated by DCI format 1_0, the REs corresponding to configured resources in aperiodic-ZP-CSI-RS-ResourceSetsToAddModList or in aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 are available for PDSCH.



We think that we therefore need a bit-string of size 2 here, to not require to change 38.214 just for the support for DCI format 1_3. 

Proposal 2.12: For ZP-CSI-triggering, change INTEGER(0...3) to BIT STRING(SIZE(2)) in column K of row 35 to prevent needed excessive changes in Sec. 5.1.4.2 of 38.214.   
 

Bit-string for TCI indication needed (row 37, column K)
There have been some discussions on that point in RAN1#112bis-e already, but we would like to point out why we think that for some of them a bit string is needed. 
The TCI triggering in 5.1.5 of TS 38.214 is defined as codepoint (there are more occurrences of ‘codepoint’ for TCI as shown below – having all mentioned would just repeat the message – it is defined as codepoint): 
	...
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or 6.1.3.47 of [10, TS 38.321], used to map up to 8 TCI states and/or pairs of TCI states, with one TCI state for DL channels/signals and/or one TCI state for UL channels/signals to the codepoints of the DCI field 'Transmission Configuration Indication' for one or for a set of CCs/DL BWPs, and if applicable, for one or for a set of CCs/UL BWPs. When a set of TCI state IDs are activated for a set of CCs/DL BWPs and if applicable, for a set of CCs/UL BWPs, where the applicable list of CCs is determined by the indicated CC in the activation command, the same set of TCI state IDs are applied for all DL and/or UL BWPs in the indicated CCs. If the activation command maps TCI-State and/or TCI-UL-State to only one TCI codepoint, the UE shall apply the indicated TCI-State and/or TCI-UL-State to one or to a set of CCs /DL BWPs, and if applicable, to one or to a set of CCs /UL BWPs once the indicated mapping for the one single TCI codepoint is applied as described in [11, TS 38.133].
...
When a UE supports two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' the UE may receive an activation command, as described in clause 6.1.3.24 of [10, TS 38.321], the activation command is used to map up to 8 combinations of one or two TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. The UE is not expected to receive more than 8 TCI states in the activation command. 
When the DCI field 'Transmission Configuration Indication' is present in DCI format 1_2 and when the number of codepoints S in the DCI field 'Transmission Configuration Indication' of DCI format 1_2 is smaller than the number of TCI codepoints that are activated by the activation command, as described in clause 6.1.3.14 and 6.1.3.24 of [10, TS38.321], only the first S activated codepoints are applied for DCI format 1_2. 
When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from the first slot that is after slot
....




We think that we therefore need a bit-string of size 3 here, to not require to change 38.214 just for the support for DCI format 1_3. 

Proposal 2.13: For TCI indication, change INTEGER(0..7) to BIT STRING(SIZE(3)) in column K of row 37 to prevent needed excessive changes in Sec. 5.1.4.2 of 38.214.   

Number of bits for SRS triggering per cell (row 39, column K)
We think that the RAN guidance is clear, that there is no SUL support for MC-DCI 0_3. Therefore, the number of bits should be 2. 
Proposal 2.14: For SRS triggering, the number of bits should be 2 in column K of row 39, as SUL is not supported with DCI format 0_3.   
 
Configurability for RV field (rows 50 & 51, column K)
We only agreed to configure the size of the DCI field size – but not any new RV mapping. We therefore think, the same ‘DCI size configurability’ from legacy DCI formats 0_2/1_2 is to be applied here as well. 

Proposal 2.15: Only the DCI field size (but not the mapping of the field entries to RVs) are configurable based on the RAN1 agreement. 
· Remove the brackets around [INTEGER(0..2)] in column K of rows 50 & 51 and set the two rows to ‘stable’ 


Based on the discussions above, the following changes to the RRC parameters for MC-DCI are suggested (changes in marked in red, only 3 columns shown):
	Row
	Parameter name in the text
	Description
	Value range

	5
	nCI-Value
	Configure n_CI value used for the set of cells, where unique n_CI value is configured for each set of cells
	INTEGER ([0..7]) 

	6
	ScheduledCell-ListDCI-1-3
	Configure the list of possible co-scheduled cells in the set for DL scheduling via DCI format 1_3, where the serving cells in the list are in ascending order of serving cell indices and are mapped to index {0, 1, 2, 3} in the set. Total number of cells within the same set of cells i.e., in ScheduledCell-ListDCI-1-3 and ScheduledCell-ListDCI-0-3, is up to 4.
FFS: clarification on whether cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3
FFS: potential restriction for number of actual co-scheduled cells in a DCI based on UE capability
	SEQUENCE (SIZE (2..4)) OF ServCellIndex

	7
	ScheduledCell-ListDCI-0-3
	Configure the list of possible co-scheduled cells in the set for UL scheduling via DCI format 0_3, where the serving cells in the list are in ascending order of serving cell indices and are mapped to index {0, 1, 2, 3} in the set. Total number of cells within the same set of cells i.e., in ScheduledCell-ListDCI-1-3 and ScheduledCell-ListDCI-0-3, is up to 4.
FFS: clarification on whether cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3
FFS: potential restriction for number of actual co-scheduled cells in a DCI based on UE capability
	SEQUENCE (SIZE (2..4)) OF ServCellIndex

	8
	ScheduledCellCombo-ListDCI-1-3
	Configure the table for combinations of co-scheduled cells for DL scheduling via DCI format 1_3
FFS: reusing ScheduledCellCombo-ListDCI-1-3 as default for UL DCI format 0_3 when ScheduledCellCombo-ListDCI-0-3 is not configured
	SEQUENCE (SIZE ([1]..16)) OF ScheduledCellCombo

	10
	ScheduledCellCombo-ListDCI-0-3
	Configure the table for combinations of co-scheduled cells for UL scheduling via DCI format 0_3
FFS: reusing ScheduledCellCombo-ListDCI-1-3 as default for UL DCI format 0_3 when ScheduledCellCombo-ListDCI-0-3 is not configured
	SEQUENCE (SIZE ([1]..16)) OF ScheduledCellCombo

	28
	TDRA-FieldIndexListDCI-1-3
	Configure joint TDRA table for DL scheduling via DCI format 1_3

[Ø Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
² Alt.1a: single joint table with increased table size
² 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)
Ø Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
Ø Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
Ø Alt.4: Other approach if any]
	SEQUENCE (SIZE (1..64[maxNrofDL-Allocations])) OF TDRA-FieldIndexDCI-1-3

	29
	TDRA-FieldIndexDCI-1-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple cells, where the TDRA index for a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the order of cells in ScheduledCell-ListDCI-1-3  (i.e., first TDRA index is for the first cell in ScheduledCell-ListDCI-1-3 and so on), and the number of TDRA index in a row of TDRA-FieldIndexDCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3
	SEQUENCE (SIZE ([2]..4)) OF INTEGER (0..[maxNrofDL-Allocations]-1) 

	30
	TDRA-FieldIndexListDCI-0-3
	Configure joint TDRA table for UL scheduling via DCI format 0_3

[Ø Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
² Alt.1a: single joint table with increased table size
² 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)
Ø Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
Ø Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
Ø Alt.4: Other approach if any]
	SEQUENCE (SIZE (1..128[maxNrofUL-Allocations])) OF TDRA-FieldIndexDCI-0-3

	31
	TDRA-FieldIndexDCI-0-3
	Configure each row of the of the joint TDRA field table for UL scheduling via DCI format 0_3 containing the applicable TDRA field indexes for multiple cells, where the TDRA index for a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 0-1, the order of TDRA index in each row refers the order of cells in ScheduledCell-ListDCI-0-3 (i.e., first TDRA index is for the first cell in ScheduledCell-ListDCI-0-3 and so on), and the number of TDRA index in a row of TDRA-FieldIndexDCI-0-3 should be the same as the number of cells included in ScheduledCell-ListDCI-0-3
	SEQUENCE (SIZE ([2]..4)) OF INTEGER (0..[maxNrofUL-Allocations-r16]-1) 

	33
	rateMatchDCI-1-3
	Configure each row of the joint rate matching indication table for DL scheduling via DCI format 1_3, where bitmap for a cell points to a corresponding rate matching indication applicable for DCI format 1-1 (i.e., MSB and LSB of bitmap refer rateMatchPatternGroup1 and rateMatchPatternGroup2 for a cell, respectively), and the order of rate matching indication bitmap in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first bitmap is for the first cell in ScheduledCell-ListDCI-1-X and so on). [The number of entries in a row of rateMatchDCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3]
	SEQUENCE (SIZE ([2]..4)) OF  BIT STRING (SIZE(1..2))

	35
	ZP-CSI-DCI-1-3
	Configure each row of the joint ZP-CSI-RS trigger table for DL scheduling via DCI format 1_3, where index for a cell points to a corresponding ZP-CSI-RS trigger applicable for DCI format 1-1, and the order of ZP-CSI-RS trigger index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on). The number of entries in a row of ZP-CSI-DCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3.
	SEQUENCE (SIZE ([2]..4)) OF BIT STRING (SIZE(2)  [INTEGER (0..3) ]

	37
	TCI-DCI-1-3
	Configure each row of the joint TCI table for DL scheduling via DCI format 1_3, where index for a cell points to a corresponding TCI applicable for DCI format 1-1, and the order of TCI index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on). The number of entries in a row of TCI-DCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3.
	SEQUENCE (SIZE ([2]..4)) OF BIT STRING (SIZE(3) [INTEGER (0..7) ]

	39
	SRS-RequestCombo
	Configure each row of the joint SRS request table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS request applicable for DCI format 1-1 and 0-1, and the order of SRS request index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. [The number of entries in a row of SRS-RequestCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-RequestListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-RequestListDCI-0-3.]
	SEQUENCE (SIZE ([2]..4)) OF BIT STRING (SIZE(2[x]))

	41
	SRS-OffsetCombo
	Configure each row of the joint SRS offset indicator table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS offset indicator applicable for DCI format 1-1 and 0-1, and the order of SRS offset indicator index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. The number of entries in a row of SRS-OffsetCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-OffsetListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-OffsetListDCI-0-3.
	SEQUENCE (SIZE ([2]..4)) OF INTEGER (0..3) 

	50
	numberOfBitsForRV-DCI-1-3
	Configure size of RV field for DCI format 1_3
	[INTEGER (0..2)]

	51
	numberOfBitsForRV-DCI-0-3
	Configure size of RV field for DCI format 0_3
	[INTEGER (0..2)]




[bookmark: _Toc135049098]Uplink Tx Switching for 3 or 4 bands
RAN1#112bis discussions on the UL Tx Switching feature introduction CR to TS348.214 subclause 6.1.6 revealed the need for some additional agreements before the CR can be written.

[bookmark: _Toc135049099]Simultaneous UL transmissions when a cell with a SUL carrier is included in the UL CA configuration.
When looking at RAN#96 guidance to RAN1, that apparently did not get updated in RAN#97 RAN1 should focus on:
[RP-221880]:
	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



Based on the RAN#96 guidance, we are making the following proposal:
Proposal 2.16: For Uplink Switching band combinations including a cell with a SUL carrier, the UE does not simultaneously transmit on two bands.

[bookmark: _Toc135049100]Minimum separation between two switches
The following text on minimum separation time between two switches was left in square brackets
	For uplink switching with 3 or 4 uplink bands
< clip-clip-clip >
[-	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.]



The above text was based on the following RAN1#112 agreement:
	Agreement
Confirm the working assumption with following updates
(working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the end start of all transmission(s) prior toafter the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a summaximum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}



The argument made against the bracketed text was that the minimum separation time should not apply if the UE reported 0 us, however, the agreement clearly defines that the minimum separation time applies if there are more than 2 bands involved in the switch. The UE capability is related to the definition of the minimum separation time, not to indicate if the minimum separation time applies or not. The same argument was made against defining the corresponding UE feature, when the agreement doesn’t seem to leave much room for interpretation.
Proposal 2.17: Either reverse the RAN1#112 agreement on the minimum separation time, or agree to the corresponding CR text and UE feature group

[bookmark: _Toc135049101]Conclusion
For Multi-cell scheduling in general (Sec. 2.1.1, 2.1.2, 2.1.3)
Observation 2.1: The existing handling of a scheduling cell being inactive / dormant for cross-carrier scheduling can be directly applied to multi-cell DCI scheduling using DCI formats 0_3/1_3.   
Proposal 2.1: If the reference cell of a set of cells is dormant/inactive, the UE continues to monitor for the multi-cell DCI 0_3/1_3 for the set of cells and the BDs / CCEs / DCI size of DCI 0_3/1_3 are still counted on the reference cell (38.213 impact). 
Proposal 2.2: The UE does not expect to be scheduled by the DCI format 0_3/1_3 for PDSCH / PUSCH on cells being dormant / inactive (38.213 impact). 
Observation 2.2: Supported UE feature combinations for multi-cell DCI would need to be sorted out as soon as possible due to the impact also on other RAN WGs, such as RAN2 in terms of RRC parameters and UE features. 
Proposal 2.3: RAN1 to decide to either support or not support the combination of DCI format 0_3 and Rel-17 PUSCH coverage enhancements features (TBoMS, Available Slot counting, DM-RS bundling) during RAN1#113. 
· We would be open to support the Rel-17 Coverage enhancement features also with DCI format 0_3.

Observation 2.3: Postponing missing agreements to 2H/2023 is hampering progress in the draft CR discussions. Addressing the missing agreements on DCI field details in RAN1#113 will allow to make the draft specs more complete by the end of Rel-18. 
Proposal 2.4: The Minimum applicable scheduling offset indicator (if configured to be present) is to be of Type1A (with 1bit). 

Proposal 2.5: The SCell dormancy indication field (if configured to be present) is to be of Type1A (with 0-5bit, as for DCI formats 0_1/1_1). SCell dormancy indication using a combination of DCI fields in case of invalid FDRA is not supported. 

For RRC parameters for multi-cell scheduling (Sec. 2.1.4)
Proposal 2.6: The value range for nCI-Value is 0...7. 
· Remove the related brackets for the value range in column K of row 5 and set if to ‘stable’

Proposal 2.7: The minimum list size for ScheduledCell-ListDCI-1-3 / ScheduledCell-ListDCI-0-3 is 2. 
· For the Type 1B fields, remove the brackets around [2] in column K of rows 29, 31, 33, 35, 37, 39 and 41 accordingly. 

Proposal 2.8: Remove the FFS points on ScheduledCell-ListDCI-1-3 / ScheduledCell-ListDCI-0-3 (rows 6 & 7, column J) and set the two rows to ‘stable’. 

Proposal 2.9: The minimum list size for ScheduledCellCombo-ListDCI-1-3 / ScheduledCellCombo-ListDCI-0-3 is 1. 
· Remove the brackets around [1] in column K of rows 8 & 10 and set the two rows to ‘stable’ 

Proposal 2.10: Remove the brackets in column K of rows 29 & 31 and set the two rows to ‘stable’
· The value range should be aligned with the maximum supported number of entries of the TDRA tables for DCI format 0_1 (maxNrofUL-Allocations-r16) and DCI format 1_1 (maxNrofDL-Allocations)

Proposal 2.11: Based on the RAN1 agreement, Alt. 1 is to be implemented with a larger table size as currently captured: 
· The maximum table size for 1_3 in column K of row 28 should be 64 (4 times the value range per cell, i.e. 4*maxNrofDL-Allocations=64)
· The maximum table size for 0_3 in column K of row 29 should be 128 (2 times the value range per cell, i.e. 2*maxNrofUL-Allocations-r16 =128) 

Proposal 2.12: For ZP-CSI-triggering, change INTEGER(0...3) to BIT STRING(SIZE(2)) in column K of row 35 to prevent needed excessive changes in Sec. 5.1.4.2 of 38.214.   
 
Proposal 2.13: For TCI indication, change INTEGER(0..7) to BIT STRING(SIZE(3)) in column K of row 37 to prevent needed excessive changes in Sec. 5.1.4.2 of 38.214.   

Proposal 2.14: For SRS triggering, the number of bits should be 2 in column K of row 39, as SUL is not supported with DCI format 0_3.   

Proposal 2.15: Only the DCI field size (but not the mapping of the field entries to RVs) are configurable based on the RAN1 agreement. 
· Remove the brackets around [INTEGER(0..2)] in column K of rows 50 & 51 and set the two rows to ‘stable’ 

	Row
	Parameter name in the text
	Description
	Value range

	5
	nCI-Value
	Configure n_CI value used for the set of cells, where unique n_CI value is configured for each set of cells
	INTEGER ([0..7]) 

	6
	ScheduledCell-ListDCI-1-3
	Configure the list of possible co-scheduled cells in the set for DL scheduling via DCI format 1_3, where the serving cells in the list are in ascending order of serving cell indices and are mapped to index {0, 1, 2, 3} in the set. Total number of cells within the same set of cells i.e., in ScheduledCell-ListDCI-1-3 and ScheduledCell-ListDCI-0-3, is up to 4.
FFS: clarification on whether cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3
FFS: potential restriction for number of actual co-scheduled cells in a DCI based on UE capability
	SEQUENCE (SIZE (2..4)) OF ServCellIndex

	7
	ScheduledCell-ListDCI-0-3
	Configure the list of possible co-scheduled cells in the set for UL scheduling via DCI format 0_3, where the serving cells in the list are in ascending order of serving cell indices and are mapped to index {0, 1, 2, 3} in the set. Total number of cells within the same set of cells i.e., in ScheduledCell-ListDCI-1-3 and ScheduledCell-ListDCI-0-3, is up to 4.
FFS: clarification on whether cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3
FFS: potential restriction for number of actual co-scheduled cells in a DCI based on UE capability
	SEQUENCE (SIZE (2..4)) OF ServCellIndex

	8
	ScheduledCellCombo-ListDCI-1-3
	Configure the table for combinations of co-scheduled cells for DL scheduling via DCI format 1_3
FFS: reusing ScheduledCellCombo-ListDCI-1-3 as default for UL DCI format 0_3 when ScheduledCellCombo-ListDCI-0-3 is not configured
	SEQUENCE (SIZE ([1]..16)) OF ScheduledCellCombo

	10
	ScheduledCellCombo-ListDCI-0-3
	Configure the table for combinations of co-scheduled cells for UL scheduling via DCI format 0_3
FFS: reusing ScheduledCellCombo-ListDCI-1-3 as default for UL DCI format 0_3 when ScheduledCellCombo-ListDCI-0-3 is not configured
	SEQUENCE (SIZE ([1]..16)) OF ScheduledCellCombo

	28
	TDRA-FieldIndexListDCI-1-3
	Configure joint TDRA table for DL scheduling via DCI format 1_3

[Ø Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
² Alt.1a: single joint table with increased table size
² 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)
Ø Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
Ø Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
Ø Alt.4: Other approach if any]
	SEQUENCE (SIZE (1..64[maxNrofDL-Allocations])) OF TDRA-FieldIndexDCI-1-3

	29
	TDRA-FieldIndexDCI-1-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple cells, where the TDRA index for a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the order of cells in ScheduledCell-ListDCI-1-3  (i.e., first TDRA index is for the first cell in ScheduledCell-ListDCI-1-3 and so on), and the number of TDRA index in a row of TDRA-FieldIndexDCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3
	SEQUENCE (SIZE ([2]..4)) OF INTEGER (0..[maxNrofDL-Allocations]-1) 

	30
	TDRA-FieldIndexListDCI-0-3
	Configure joint TDRA table for UL scheduling via DCI format 0_3

[Ø Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
² Alt.1a: single joint table with increased table size
² 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)
Ø Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
Ø Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
Ø Alt.4: Other approach if any]
	SEQUENCE (SIZE (1..128[maxNrofUL-Allocations])) OF TDRA-FieldIndexDCI-0-3

	31
	TDRA-FieldIndexDCI-0-3
	Configure each row of the of the joint TDRA field table for UL scheduling via DCI format 0_3 containing the applicable TDRA field indexes for multiple cells, where the TDRA index for a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 0-1, the order of TDRA index in each row refers the order of cells in ScheduledCell-ListDCI-0-3 (i.e., first TDRA index is for the first cell in ScheduledCell-ListDCI-0-3 and so on), and the number of TDRA index in a row of TDRA-FieldIndexDCI-0-3 should be the same as the number of cells included in ScheduledCell-ListDCI-0-3
	SEQUENCE (SIZE ([2]..4)) OF INTEGER (0..[maxNrofUL-Allocations-r16]-1) 

	33
	rateMatchDCI-1-3
	Configure each row of the joint rate matching indication table for DL scheduling via DCI format 1_3, where bitmap for a cell points to a corresponding rate matching indication applicable for DCI format 1-1 (i.e., MSB and LSB of bitmap refer rateMatchPatternGroup1 and rateMatchPatternGroup2 for a cell, respectively), and the order of rate matching indication bitmap in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first bitmap is for the first cell in ScheduledCell-ListDCI-1-X and so on). [The number of entries in a row of rateMatchDCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3]
	SEQUENCE (SIZE ([2]..4)) OF  BIT STRING (SIZE(1..2))

	35
	ZP-CSI-DCI-1-3
	Configure each row of the joint ZP-CSI-RS trigger table for DL scheduling via DCI format 1_3, where index for a cell points to a corresponding ZP-CSI-RS trigger applicable for DCI format 1-1, and the order of ZP-CSI-RS trigger index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on). The number of entries in a row of ZP-CSI-DCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3.
	SEQUENCE (SIZE ([2]..4)) OF BIT STRING (SIZE(2)  [INTEGER (0..3) ]

	37
	TCI-DCI-1-3
	Configure each row of the joint TCI table for DL scheduling via DCI format 1_3, where index for a cell points to a corresponding TCI applicable for DCI format 1-1, and the order of TCI index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on). The number of entries in a row of TCI-DCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3.
	SEQUENCE (SIZE ([2]..4)) OF BIT STRING (SIZE(3) [INTEGER (0..7) ]

	39
	SRS-RequestCombo
	Configure each row of the joint SRS request table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS request applicable for DCI format 1-1 and 0-1, and the order of SRS request index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. [The number of entries in a row of SRS-RequestCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-RequestListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-RequestListDCI-0-3.]
	SEQUENCE (SIZE ([2]..4)) OF BIT STRING (SIZE(2[x]))

	41
	SRS-OffsetCombo
	Configure each row of the joint SRS offset indicator table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS offset indicator applicable for DCI format 1-1 and 0-1, and the order of SRS offset indicator index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. The number of entries in a row of SRS-OffsetCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-OffsetListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-OffsetListDCI-0-3.
	SEQUENCE (SIZE ([2]..4)) OF INTEGER (0..3) 

	50
	numberOfBitsForRV-DCI-1-3
	Configure size of RV field for DCI format 1_3
	[INTEGER (0..2)]

	51
	numberOfBitsForRV-DCI-0-3
	Configure size of RV field for DCI format 0_3
	[INTEGER (0..2)]






For UL Tx Switching
Proposal 2.16: For Uplink Switching band combinations including a cell with a SUL carrier, the UE does not simultaneously transmit on two bands.
Proposal 2.17: Either reverse the RAN1#112 agreement on the minimum separation time, or agree to the corresponding CR text and UE feature group


[bookmark: _Toc135049102][BWP_wor] BWP without Restrictions
[bookmark: _Toc135049103]Introduction
RAN#99 in March 2023 approved a new WID “Complete the specification support for BandWidth Part operation without restriction in NR” with the following objectives [RP-230805]:
	· For Option A 
· Study and specify if any clarifications of the existing requirements are needed, e.g., applicability of requirements, conditions of gap configuration etc. (RAN4)
· For Option B-1-1
· Specify support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (RAN4, RAN2, RAN1)
· [bookmark: _Hlk130562286]For Option C 
· Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)
· For Option B-1-2 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
· UE shall support option (C) NCD-SSB (subject to IoDT availability). 
· The interruption related requirements will be decided and specified in RAN4.

The expected RAN2 impacts are the RRC configuration signalling for the above options, and the capability 



The different options are e.g. captured in the WID’s justification section:
	· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-1) Using larger BW covering SSB outside active BWP without interruptions
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD




[bookmark: _Hlk510705081][bookmark: _Toc135049104]Discussion & Conclusion
During the RAN1#112bis discussion the question on the new features’ applicability to RRM measurements was raised, with some companies indicating reluctance to discuss the matter because the WID specifically refers to BM/RLM/BFD measurements. However, the features will still remain incomplete unless the relation to intra-frequency mobility measurements has been answered. 
The neighbour cell detection and measurements are by definition intra-frequency measurements if the (cell-defining) SSB is on the same frequency on the current cell and the neigbhour candidate. This leads to questions to be answered:
· Option A UE: Does the UE meet intra-frequency neighbour detection requirements, or would it need measurement gaps to even detect neighbour cells. If the UE doesn’t have the cell-defining SSB within its RF Rx BW, it would seem to mean that intra-freq neighbour cell detection is not possible and inter-frequency measurement gaps would be needed. This in itself would be problematic as inter-frequency measurements are triggered on a need basis, whereas the UE is expected to detect intra-frequency neighbours without MGs
· Option B-1-1 UE: As this UE is assumed to have the cell-defining SSB within its RF Rx BW it should also be able to do all L3 measurements “normally”, i.e. as if the SSB was within the active BWP. Option B-1-1 UE should be allowed to perform intra-frequency measurements based on “normal” intra-frequency measurement requirements.
· Option B-1-2 UE: Similar to Option A UE, it seems likely that this UE type would need to interrupt the normal data traffic operation when it is searching or measuring intra-frequency neighbours, and it would likely not be able to meet the intra-frequency measurement requirements as defined today. This UE type’s mobility performance would need to be assessed. 
· Option C UE: Option C UE could either be seen as running its intra-frequency neighbour cell detection and measurements based on CD-SSB similar to Option A and Option B-1-2 UE, or it could rely on the network deploying NCD-SSB on the same frequency on all the cells where the UE might be finding. However, as of now it is unclear which of the two assumptions holds for Option C UE.
[bookmark: _Hlk135046142]The original reason why the new features spell out RM/RLM/BFD and omitting L3 measurements is because this was what the original RAN2 LS from February 2022 was asking RAN1 about. However, it should be clear that not addressing the question related to how L3 measurements are supposed to work, these features will still remain incomplete.
Observation 3.1: Option A and Option B-1-2 UEs can’t meet intra-frequency cell search/measurement performance requirements and will likely require either measurement gaps or interruptions also for intra-frequency mobility 
Observation 3.2: Option B-1-1 UE can be assumed to meet the same intra-frequency cell search/measurement performance as the UEs that have the CD-SSB within their active BWP
Observation 3.33: Option C UE: It is not clear if the intra-frequency cell search/measurements would be based on assuming that the neighbours transmit NCD-SSB on the same frequency as the NCD-SSB of the currently active BWP, or if L3 measurements would work (or rather not work) the same way as Option A and Option B-1-2 UEs.
Proposal 3.1: Clarify for Option A and Option B-1-2 UE what is the L3 intra-frequency measurement assumption and how the UE finds intra-frequency neighbours when the SSB is not within the currently active BWP.
Proposal 3.2: Clarify that Option B-1-1 UE must meet all the L3 intra-frequency measurement requirements as if the SSB was within the currently active BWP also when the SSB is NOT within the currently active BWP
Proposal 3.3: Clarify whether the Option C UE is basing its L3 intra-frequency measurements on assumptions that neighbour cells deploy same-frequency NCD-SSB as the NCD-SSB in the currently active BWP, or if these are based on CD-SSB and the behaviour follows that of the Option A an Option B-1-2 UEs.
[bookmark: _Toc135049105]Conclusions
[bookmark: _Toc135049106][MC_enh] Multicarrier enhancements
The discussions on R18 multi-carrier enhancements in Section 2 can be summarized in the following related proposals and observations: 
On Multi-cell scheduling with a single DCI
For Multi-cell scheduling in general (Sec. 2.1.1, 2.1.2, 2.1.3)
Observation 2.1: The existing handling of a scheduling cell being inactive / dormant for cross-carrier scheduling can be directly applied to multi-cell DCI scheduling using DCI formats 0_3/1_3.   
Proposal 2.1: If the reference cell of a set of cells is dormant/inactive, the UE continues to monitor for the multi-cell DCI 0_3/1_3 for the set of cells and the BDs / CCEs / DCI size of DCI 0_3/1_3 are still counted on the reference cell (38.213 impact). 
Proposal 2.2: The UE does not expect to be scheduled by the DCI format 0_3/1_3 for PDSCH / PUSCH on cells being dormant / inactive (38.213 impact). 
Observation 2.2: Supported UE feature combinations for multi-cell DCI would need to be sorted out as soon as possible due to the impact also on other RAN WGs, such as RAN2 in terms of RRC parameters and UE features. 
Proposal 2.3: RAN1 to decide to either support or not support the combination of DCI format 0_3 and Rel-17 PUSCH coverage enhancements features (TBoMS, Available Slot counting, DM-RS bundling) during RAN1#113. 
· We would be open to support the Rel-17 Coverage enhancement features also with DCI format 0_3.

Observation 2.3: Postponing missing agreements to 2H/2023 is hampering progress in the draft CR discussions. Addressing the missing agreements on DCI field details in RAN1#113 will allow to make the draft specs more complete by the end of Rel-18. 
Proposal 2.4: The Minimum applicable scheduling offset indicator (if configured to be present) is to be of Type1A (with 1bit). 

Proposal 2.5: The SCell dormancy indication field (if configured to be present) is to be of Type1A (with 0-5bit, as for DCI formats 0_1/1_1). SCell dormancy indication using a combination of DCI fields in case of invalid FDRA is not supported. 

For RRC parameters for multi-cell scheduling (Sec. 2.1.4)
Proposal 2.6: The value range for nCI-Value is 0...7. 
· Remove the related brackets for the value range in column K of row 5 and set if to ‘stable’

Proposal 2.7: The minimum list size for ScheduledCell-ListDCI-1-3 / ScheduledCell-ListDCI-0-3 is 2. 
· For the Type 1B fields, remove the brackets around [2] in column K of rows 29, 31, 33, 35, 37, 39 and 41 accordingly. 

Proposal 2.8: Remove the FFS points on ScheduledCell-ListDCI-1-3 / ScheduledCell-ListDCI-0-3 (rows 6 & 7, column J) and set the two rows to ‘stable’. 

Proposal 2.9: The minimum list size for ScheduledCellCombo-ListDCI-1-3 / ScheduledCellCombo-ListDCI-0-3 is 1. 
· Remove the brackets around [1] in column K of rows 8 & 10 and set the two rows to ‘stable’ 

Proposal 2.10: Remove the brackets in column K of rows 29 & 31 and set the two rows to ‘stable’
· The value range should be aligned with the maximum supported number of entries of the TDRA tables for DCI format 0_1 (maxNrofUL-Allocations-r16) and DCI format 1_1 (maxNrofDL-Allocations)

Proposal 2.11: Based on the RAN1 agreement, Alt. 1 is to be implemented with a larger table size as currently captured: 
· The maximum table size for 1_3 in column K of row 28 should be 64 (4 times the value range per cell, i.e. 4*maxNrofDL-Allocations=64)
· The maximum table size for 0_3 in column K of row 29 should be 128 (2 times the value range per cell, i.e. 2*maxNrofUL-Allocations-r16 =128) 

Proposal 2.12: For ZP-CSI-triggering, change INTEGER(0...3) to BIT STRING(SIZE(2)) in column K of row 35 to prevent needed excessive changes in Sec. 5.1.4.2 of 38.214.   
 
Proposal 2.13: For TCI indication, change INTEGER(0..7) to BIT STRING(SIZE(3)) in column K of row 37 to prevent needed excessive changes in Sec. 5.1.4.2 of 38.214.   

Proposal 2.14: For SRS triggering, the number of bits should be 2 in column K of row 39, as SUL is not supported with DCI format 0_3.   

Proposal 2.15: Only the DCI field size (but not the mapping of the field entries to RVs) are configurable based on the RAN1 agreement. 
· Remove the brackets around [INTEGER(0..2)] in column K of rows 50 & 51 and set the two rows to ‘stable’ 

	Row
	Parameter name in the text
	Description
	Value range

	5
	nCI-Value
	Configure n_CI value used for the set of cells, where unique n_CI value is configured for each set of cells
	INTEGER ([0..7]) 

	6
	ScheduledCell-ListDCI-1-3
	Configure the list of possible co-scheduled cells in the set for DL scheduling via DCI format 1_3, where the serving cells in the list are in ascending order of serving cell indices and are mapped to index {0, 1, 2, 3} in the set. Total number of cells within the same set of cells i.e., in ScheduledCell-ListDCI-1-3 and ScheduledCell-ListDCI-0-3, is up to 4.
FFS: clarification on whether cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3
FFS: potential restriction for number of actual co-scheduled cells in a DCI based on UE capability
	SEQUENCE (SIZE (2..4)) OF ServCellIndex

	7
	ScheduledCell-ListDCI-0-3
	Configure the list of possible co-scheduled cells in the set for UL scheduling via DCI format 0_3, where the serving cells in the list are in ascending order of serving cell indices and are mapped to index {0, 1, 2, 3} in the set. Total number of cells within the same set of cells i.e., in ScheduledCell-ListDCI-1-3 and ScheduledCell-ListDCI-0-3, is up to 4.
FFS: clarification on whether cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3
FFS: potential restriction for number of actual co-scheduled cells in a DCI based on UE capability
	SEQUENCE (SIZE (2..4)) OF ServCellIndex

	8
	ScheduledCellCombo-ListDCI-1-3
	Configure the table for combinations of co-scheduled cells for DL scheduling via DCI format 1_3
FFS: reusing ScheduledCellCombo-ListDCI-1-3 as default for UL DCI format 0_3 when ScheduledCellCombo-ListDCI-0-3 is not configured
	SEQUENCE (SIZE ([1]..16)) OF ScheduledCellCombo

	10
	ScheduledCellCombo-ListDCI-0-3
	Configure the table for combinations of co-scheduled cells for UL scheduling via DCI format 0_3
FFS: reusing ScheduledCellCombo-ListDCI-1-3 as default for UL DCI format 0_3 when ScheduledCellCombo-ListDCI-0-3 is not configured
	SEQUENCE (SIZE ([1]..16)) OF ScheduledCellCombo

	28
	TDRA-FieldIndexListDCI-1-3
	Configure joint TDRA table for DL scheduling via DCI format 1_3

[Ø Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
² Alt.1a: single joint table with increased table size
² 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)
Ø Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
Ø Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
Ø Alt.4: Other approach if any]
	SEQUENCE (SIZE (1..64[maxNrofDL-Allocations])) OF TDRA-FieldIndexDCI-1-3

	29
	TDRA-FieldIndexDCI-1-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple cells, where the TDRA index for a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the order of cells in ScheduledCell-ListDCI-1-3  (i.e., first TDRA index is for the first cell in ScheduledCell-ListDCI-1-3 and so on), and the number of TDRA index in a row of TDRA-FieldIndexDCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3
	SEQUENCE (SIZE ([2]..4)) OF INTEGER (0..[maxNrofDL-Allocations]-1) 

	30
	TDRA-FieldIndexListDCI-0-3
	Configure joint TDRA table for UL scheduling via DCI format 0_3

[Ø Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
² Alt.1a: single joint table with increased table size
² 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)
Ø Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
Ø Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
Ø Alt.4: Other approach if any]
	SEQUENCE (SIZE (1..128[maxNrofUL-Allocations])) OF TDRA-FieldIndexDCI-0-3

	31
	TDRA-FieldIndexDCI-0-3
	Configure each row of the of the joint TDRA field table for UL scheduling via DCI format 0_3 containing the applicable TDRA field indexes for multiple cells, where the TDRA index for a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 0-1, the order of TDRA index in each row refers the order of cells in ScheduledCell-ListDCI-0-3 (i.e., first TDRA index is for the first cell in ScheduledCell-ListDCI-0-3 and so on), and the number of TDRA index in a row of TDRA-FieldIndexDCI-0-3 should be the same as the number of cells included in ScheduledCell-ListDCI-0-3
	SEQUENCE (SIZE ([2]..4)) OF INTEGER (0..[maxNrofUL-Allocations-r16]-1) 

	33
	rateMatchDCI-1-3
	Configure each row of the joint rate matching indication table for DL scheduling via DCI format 1_3, where bitmap for a cell points to a corresponding rate matching indication applicable for DCI format 1-1 (i.e., MSB and LSB of bitmap refer rateMatchPatternGroup1 and rateMatchPatternGroup2 for a cell, respectively), and the order of rate matching indication bitmap in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first bitmap is for the first cell in ScheduledCell-ListDCI-1-X and so on). [The number of entries in a row of rateMatchDCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3]
	SEQUENCE (SIZE ([2]..4)) OF  BIT STRING (SIZE(1..2))

	35
	ZP-CSI-DCI-1-3
	Configure each row of the joint ZP-CSI-RS trigger table for DL scheduling via DCI format 1_3, where index for a cell points to a corresponding ZP-CSI-RS trigger applicable for DCI format 1-1, and the order of ZP-CSI-RS trigger index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on). The number of entries in a row of ZP-CSI-DCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3.
	SEQUENCE (SIZE ([2]..4)) OF BIT STRING (SIZE(2)  [INTEGER (0..3) ]

	37
	TCI-DCI-1-3
	Configure each row of the joint TCI table for DL scheduling via DCI format 1_3, where index for a cell points to a corresponding TCI applicable for DCI format 1-1, and the order of TCI index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on). The number of entries in a row of TCI-DCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-1-3.
	SEQUENCE (SIZE ([2]..4)) OF BIT STRING (SIZE(3) [INTEGER (0..7) ]

	39
	SRS-RequestCombo
	Configure each row of the joint SRS request table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS request applicable for DCI format 1-1 and 0-1, and the order of SRS request index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. [The number of entries in a row of SRS-RequestCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-RequestListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-RequestListDCI-0-3.]
	SEQUENCE (SIZE ([2]..4)) OF BIT STRING (SIZE(2[x]))

	41
	SRS-OffsetCombo
	Configure each row of the joint SRS offset indicator table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS offset indicator applicable for DCI format 1-1 and 0-1, and the order of SRS offset indicator index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. The number of entries in a row of SRS-OffsetCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-OffsetListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-OffsetListDCI-0-3.
	SEQUENCE (SIZE ([2]..4)) OF INTEGER (0..3) 

	50
	numberOfBitsForRV-DCI-1-3
	Configure size of RV field for DCI format 1_3
	[INTEGER (0..2)]

	51
	numberOfBitsForRV-DCI-0-3
	Configure size of RV field for DCI format 0_3
	[INTEGER (0..2)]




For UL Tx Switrching with 3 or 4 bands
Proposal 2.16: For Uplink Switching band combinations including a cell with a SUL carrier, the UE does not simultaneously transmit on two bands.
Proposal 2.17: Either reverse the RAN1#112 agreement on the minimum separation time, or agree to the corresponding CR text and UE feature group

[bookmark: _Toc135049107][BWP_wor] BWP without Restrictions
The following observations and proposals are made for BWP without restriction:
Observation 3.1: Option A and Option B-1-2 UEs can’t meet intra-frequency cell search/measurement performance requirements and will likely require either measurement gaps or interruptions also for intra-frequency mobility 
Observation 3.2: Option B-1-1 UE can be assumed to meet the same intra-frequency cell search/measurement performance as the UEs that have the CD-SSB within their active BWP
Observation 3.33: Option C UE: It is not clear if the intra-frequency cell search/measurements would be based on assuming that the neighbours transmit NCD-SSB on the same frequency as the NCD-SSB of the currently active BWP, or if L3 measurements would work (or rather not work) the same way as Option A and Option B-1-2 UEs.
Proposal 3.1: Clarify for Option A and Option B-1-2 UE what is the L3 intra-frequency measurement assumption and how the UE finds intra-frequency neighbours when the SSB is not within the currently active BWP.
Proposal 3.2: Clarify that Option B-1-1 UE must meet all the L3 intra-frequency measurement requirements as if the SSB was within the currently active BWP also when the SSB is NOT within the currently active BWP
Proposal 3.3: Clarify whether the Option C UE is basing its L3 intra-frequency measurements on assumptions that neighbour cells deploy same-frequency NCD-SSB as the NCD-SSB in the currently active BWP, or if these are based on CD-SSB and the behaviour follows that of the Option A an Option B-1-2 UEs.

