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1. Introduction
In this contribution, we discuss on higher layer parameters and remaining issues on Rel-18 WIs including MC enhancements, eDSS and BWP without restriction.


2. Multi-carrier enhancement
2.1. Multi-carrier scheduling with a single DCI
nCI-value
At the last RAN1 meeting, the value range on nCI value for DCI format 0_3/1_3 was discussed. Based on the agreement at the previous RAN1 meetings, unique nCI value would be configured by RRC for each set of cells. In addition, it was also agreed that at most 4 sets of cells can be configured per PUCCH group. It means that at least 4 unique values can be used for multi-cell scheduling.
Furthermore, it should be discussed whether the nCI value for DCI format 0_3/1_3 should not overlap with that for legacy DCI format. According to the agreement at the RAN1#112 meeting, SS sets for legacy DCI and DCI format 0_3/1_3 would be configured separately. However, it has not been agreed the PDCCH monitoring occasion is always separated, and hence we think it should be possible that the PDCCH monitoring occasion is shared between legacy DCI format and DCI format 0_3/1_3. For this case where MO is shared between legacy DCI and DCI format 0_3/1_3, given that it was not agreed to align the DCI sizes between legacy DCI and DCI format 0_3/1_3, UE can distinguish legacy DCI and DCI format 0_3/1_3 in the same resource at least from DCI size perspective. 
With this understanding, we think 0…7 seems sufficient.
Proposal 1: For multi-cell scheduling with a single DCI, the value range for nCI value can be 0…7.


ScheduledCell-ListDCI-0-3/1-3
Based on RAN1 agreements, it is unclear whether the possible co-scheduled cells for DCI format 0_3 or 1_3 should be the sub-set of that for DCI format 1_3 or 0_3 and it should be clarified. In our understanding, according to the previous RAN1 agreement, the same reference cell is used for UL and DL, and hence at least this reference cell needs to be included in both scheduled cell list for DCI format 0_3 and 1_3 for the same set when both DL and UL multi-cell scheduling are configured. While there is no clear agreement, given that BD/CCE/DCI size count is managed for a set of cells for both UL and DL, it would be good that possible co-scheduled cells for DCI format 0_3 or 1_3 is the sub-set of that for DCI format 1_3 or 0_3 to make it simple.
Proposal 2: For multi-cell scheduling with a single DCI, cells in ScheduledCell-ListDCI-0-3/1-3 should be a subset of cells in ScheduledCell-ListDCI-1-3/0-3.


ScheduledCellCombo-ListDCI-0-3/1-3
According to the UE feature discussion for multi-cell scheduling, it was agreed that UE can indicate the support of FDRA-based co-scheduled cell indication and/or co-scheduled cell indicator-based co-scheduled cell indication. Therefore, a UE may support only co-scheduled cell indicator-based indication. In addition, it can be considered only one combination of co-scheduled cells is configured and always the same combination of cells is scheduled by MC DCI, and this case is not precluded from specification. Therefore, the value range for the number of candidate combinations of co-scheduled cells should be from 1 to 16.
Proposal 3: For multi-cell scheduling with a single DCI, the value range for the number of candidate combinations of co-scheduled cells should be 1…16.


[bookmark: _Hlk135069591]Joint indication table for Type-1B field
As summarized by rapporteur in [4] at the RAN1#112bis-e meeting, the following alternatives can be further discussed for the configuration of joint table for Type-1B field.
· Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
· Alt.1a: single joint table with increased table size
· Alt.1b: single table provided for all BWPs of all cells (each row can be size-matched for the active/target BWP of corresponding cells)
· Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
· Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell

In our understanding, Alt.1 seems aligned with the agreement in RAN1, however, it would limit the configuration flexibility considering that Type-1B field related parameters are BWP-specific. Hence, enhancements captured as Alt.1a/1b/2/3 can be considered for joint table configuration.
For Alt.1a, this seems the simplest solution to increase the flexibility for multiple BWP operation to some extent. For Alt.1b, the difference from current Alt.1/1a is unclear, and hence further clarification is needed. For Alt.2, the number of combinations of active BWPs among different cells can be limited based on the max. number of joint tables e.g., if up to 4 joint tables can be configured, only up to 4 combinations of active BWPs among different cells are possible and scheduling based on MC DCI cannot be used in case of other combinations of active BWPs as Type-1B field cannot be indicated. To avoid such restriction, Alt.2 seems not preferable. For Alt.3, it may complicate the configuration/indication of the joint coding table. Therefore, we prefer Alt.1a which is aligned with the agreement in RAN1 if such enhancement on configuration flexibility for Type-1B field is necessary.
Proposal 4: For multi-cell scheduling with a single DCI, the size of joint indication table for Type-1B field can be further discussed consider the configurations for each BWP.



2.2. UL Tx switching
Minimum separation time
Regarding the minimum separation time, it was identified during the discussion at the RAN1#112bis-e meeting that just capturing previous RAN1 agreement seems not appropriate as the case with X=0us should mean no separation time restriction at all same as Rel-16/17 and Rel-18 with only 2 bands involved for the two switchings. Therefore, in the following latest draft CR, the corresponding part is still within the square brackets.
	-	Within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch,
[-	the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.]


As we proposed in [1], we think that just following two types of UEs should be supported, and to avoid the incapability, UE reporting the capability [MinSwitchSeparation] (FG49-Y) should be the second type of UE rather than the first type of UE.
1. UE which requires 500 us separation time between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots 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
2. UE which does not require such separation time even 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, i.e., such case can be handled same as the case where UL transmissions involved in the two uplink switching are on just 2 bands
Therefore, “MinSwitchSeparation” can be changed to “NoSwitchSeparation” and the TP for corresponding part is provided as below.
Proposal 5:
Adopt following TP for TS38.214 6.1.6 regarding minimum separation time.
	-	If the UE does not report [NoSwitchSeparation] capability, wWithin any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, 
[-	the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than max {X, Y}, where500 µs
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.]




Clarification on conditions where one Tx switching instance is used for Tx switching of two Tx chains
RAN1 has been discussed on the conditions where one Tx switching instance is used for Tx switching of two Tx chains. As RAN1 replied to RAN4 that “RAN1 is still discussing some details on example scenarios, including under which conditions one Tx switching instance is used for Tx switching of two Tx chains” [2], it should be clarified in RAN1 and the conditions should be captured in TS38.214. We have proposed following conditions.
Proposal 6:
When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· To determine the N2 of Toffset, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL, and the minimum SCS among the UL carriers after Tx switching is used as µUL 
· To determine the Tswitch of Toffset, the minimum SCS among the UL carriers involved in Tx switching is used as µUL  
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), and when the two UL transmissions after TX switching are at least partially overlapped in time domain, one TX switching involving more than 2 bands should be performed, and T0 is the start of the earlier UL transmission of the two UL transmission; otherwise, twice of TX switching should be performed.


Further clarification on switching period frequency location determination based on band priority
At the RAN1#112bis-e meeting, it was pointed that further clarification on switching period frequency location determination based on band priority is necessary. For example, if the highest priority band is used for transmission both before and after the switching, how to determine the switching period frequency location seems unclear based on the agreement made at the RAN1#112 meeting. We identified following two alternatives during the discussion at RAN1#112bis-e meeting.
	If the highest priority band transmits before and after switch (e.g., priority is configured as A>B>C and switching is performed from A+B to A+C),
· Alt.1: UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the second highest priority band (e.g., in the example above, switching period location is on switching-to bands (A+C) as B is second highest priority band)
· Alt.2: NW guarantees sufficient switching gap if the highest priority band transmits before and after the switching (i.e., no interruption on the highest priority band)


We think Alt.2 is restrictive for scheduling and hence Alt.1 is preferable. Alt.1 seems quite straightforward extension of the agreement made at the RAN1#112 meeting.
Proposal 7:
If the highest priority band is used for transmission before and after switch (e.g., priority is configured as A>B>C and switching is performed from A+B to A+C),
· UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the second highest priority band (e.g., in the example above, switching period location is on switching-to bands (A+C) as B is second highest priority band)

Proposal 8:
Adopt following TP for TS38.214 6.1.6 regarding switching period frequency location determination based on band priority.
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band is a switch-to band, or if the second highest priority band is a switch-to band and the highest priority band is both a switch-from band and a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band, or if the second highest priority band is a switch-from band and the highest priority band is both a switch-from band and a switch-to band.]




Higher layer parameters for UL Tx switching
Based on the discussion at the RAN1#112bis-e meeting, following three new RRC parameters were agreed and captured in [3]. There is a typo which should be fixed as below. In addition, if Proposal 7 regarding further clarification on switching period frequency location determination is agreed, it should also be mentioned in the field description of “BandPriority”.
	BandPriority
	Configure priority for each band to determine the switching period location so that the switching period location is on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest periority band (or the second highest priority band if the highest priority band is used for transmission both before and after the switch) as specified in TS38.214

[Details up to RAN2]

	associatedBand
	Indicate an associated band for the band so that another Tx chain is associated with the configured associated band when two Tx chains are currently associated with two separate bands and oneT is indicated via uplinkTxSwitching-DualUL-TxState and one of two Tx chains is switched to the band for 1 port transmission

[Details up to RAN2]

	uplinkTxSwitchingOption-bandPair
	Indicate which option is configured for dynamic UL Tx switching for the band pair

[Details up to RAN2]



Proposal 9:
Field description of BandPriority is updated as below.
· Configure priority for each band to determine the switching period location so that the switching period location is on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest periority band (or the second highest priority band if the highest priority band is used for transmission both before and after the switch) as specified in TS38.214



3. eDSS
Higher layer parameters for enabling monitoring of PDCCH candidates that overlap with LTE CRS REs
In [4], it is still FFS whether to introduce new higher layer parameters to enable monitoring PDCCH candidates that overlap with LTE CRS REs as shown below.
	pdcchCandidateReception-WithCRSOverlap
	When configured, UE is required to monitor PDCCH candidates that overlap with LTE CRS RE(s)
	ENUMERATED {'enabled'}


There is a corresponding description in the draft CR of TS38.213 as below.
	If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList, the UE 
-	is not required to monitor the PDCCH candidate if the UE is not provided XYZ,
-	monitors the PDCCH candidate if the UE is provided XYZ and is not provided lte-CRS-PatternList3 or lte-CRS-PatternList4.
If a UE is provided availableRB-SetsPerCell, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by an available RB set indicator field in DCI format 2_0 as described in clause 11.1.1. If the UE does not obtain the available RB set indicator for a symbol, the UE monitors PDCCH candidates on all RB sets in the symbol.
*** Unchanged parts are omitted ***
When precoderGranularity = allContiguousRBs, a UE does not expect 
-	to be configured a set of resource blocks of a CORESET that includes more than four sub-sets of resource blocks that are not contiguous in frequency
-	any RE of a CORESET to overlap with any RE determined from
-	lte-CRS-ToMatchAround, or from LTE-CRS-PatternList if the UE is not provided XYZ, or
-	lte-CRS-PatternList3 or lte-CRS-PatternList4 if the UE is provided XYZ, or
-	with any RE of a SS/PBCH block.
If a UE is provided two TCI states indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in a CORESET associated with a Type3-PDCCH CSS set, the UE may assume the quasi co-location information indicated in both of the two TCI states for the PDCCH reception in the CORESET.



The part “XYZ” corresponds to the explicit parameter to enable monitoring of PDCCH candidates that overlap with LTE CRS REs. During the discussion at the RAN1#112bis-e meeting, it was suggested by the editor that RAN1 should discuss and conclude in the UE feature/RRC parameter discussions whether such explicit parameter is necessary or not.
In current specification, “if at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround or of LTE-CRS-PatternList, the UE is not required to monitor the PDCCH candidate”. It would mean that even legacy gNB may provide configurations of search space set and LTE CRS rate matching pattern such that a PDCCH candidate overlaps with LTE CRS REs, but the UE is not required to monitor the PDCCH candidate in such case. So, for explicit confirmation from gNB on the UE’s reported capability, the explicit parameter to enable monitoring of PDCCH candidates that overlap with LTE CRS REs would be necessary.
Proposal 10:
New RRC parameter to enable monitoring of PDCCH candidates that overlap with LTE CRS REs is introduced.



4. BWP without restriction
Higher layer parameters for enabling Option B-1-1 or B-1-2
In [4], it is still FFS whether to introduce new higher layer parameters to enable option B-1-1 or option B-1-2 as shown below.
	BM/RLM/BFD based on SSB outside the active BWP without interruptions 
	 The UE is allowed to perform RLM/BM/BFD measurements based on SSB outside the active BWP without interruptions
	{Enabled}

	BM/RLM/BFD based on SSB outside the active BWP with interruptions 
	 The UE is allowed to perform RLM/BM/BFD measurements based on SSB outside the active BWP with interruptions only if there is no CSI-RS, no NCD-SSB (UE shall support NCD-SSB configuration) and no CD-SSB configured for RLM/BM/BFD in the active DL BWP of the corresponding carrier(s) to be measured.
	{Enabled}



We are wondering if these parameters are necessary, since based on the UE capability the network would configure BWP without containing SSB and RLM/BM/BFD based on SSB outside the BWP. Such configurations are sufficient for UE to be aware that the network would like to enable Option B-1-1 or B-1-2 according to its capability. Unless the network understands and intends to enable Option B-1-1 or B-1-2, the network would not provide such configurations. It is the difference from the discussion in Section 3 regarding explicit parameter to enable monitoring of PDCCH candidates that overlap with LTE CRS REs.
Some company mentioned that explicit enabling would be preferable according to the following RAN2 guidance. But in this particular case, we think that configuring BWP without containing SSB and RLM/BM/BFD based on SSB outside the BWP is the explicit configuration as such configuration is not expected for any other case.
	5 	Avoid defining functionality that has no RRC configuration but is dependent on capability bits.
The specification should not be written so that the network determines what configuration it can use for a UE implicitly by the reported UE capabilities. Instead, the gNB should always configure the UE explicitly by DL RRC signalling, respecting the reported capabilities. 
A problematic case in Rel-15 was the UL/DL MIMO layers, which resulted in a late-stage introduction of explicit MIMO signalling support by RAN2 (maxLayersMIMO-Indication).  


In addition, for RLM, the draft CR for options B-1-1 and B-1-2 describes just whether UE indicates capability for option B-1-1 or B-1-2.
	The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP, as described in clause 12, on the primary cell unless the UE indicates a capability [Option B-1-1] or [Option B-1-2] [18, TS 38.306]. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in clause 13, the UE is expected to perform RLM using the associated SS/PBCH block when the associated SS/PBCH block index is provided by RadioLinkMonitoringRS.
If the UE is configured with a SCG, as described in [12, TS 38.331], and the parameter rlf-TimersAndConstants is provided by higher layers and is not set to release, the downlink radio link quality of the PSCell of the SCG is monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the PSCell unless the UE indicates a capability [Option B-1-1] or [Option B-1-2] [18, TS 38.306].


Therefore, new RRC parameters to enable Option B-1-1 or B-1-2 are not necessary.
Proposal 11:
New RRC parameters to enable Option B-1-1 or B-1-2 are not introduced.



5. Conclusion 
In this contribution, we made following proposals.
Multi-carrier enhancement
Proposal 1: For multi-cell scheduling with a single DCI, the value range for nCI value can be 0…7.
Proposal 2: For multi-cell scheduling with a single DCI, cells in ScheduledCell-ListDCI-0-3/1-3 should be a subset of cells in ScheduledCell-ListDCI-1-3/0-3.
Proposal 3: For multi-cell scheduling with a single DCI, the value range for the number of candidate combinations of co-scheduled cells should be 1…16.
Proposal 4: For multi-cell scheduling with a single DCI, the size of joint indication table for Type-1B field can be further discussed consider the configurations for each BWP.
Proposal 5:
Adopt following TP for TS38.214 6.1.6 regarding minimum separation time.
	-	If the UE does not report [NoSwitchSeparation] capability, wWithin any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, 
[-	the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than max {X, Y}, where500 µs
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.]


Proposal 6:
When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· To determine the N2 of Toffset, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL, and the minimum SCS among the UL carriers after Tx switching is used as µUL 
· To determine the Tswitch of Toffset, the minimum SCS among the UL carriers involved in Tx switching is used as µUL  
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), and when the two UL transmissions after TX switching are at least partially overlapped in time domain, one TX switching involving more than 2 bands should be performed, and T0 is the start of the earlier UL transmission of the two UL transmission; otherwise, twice of TX switching should be performed.
Proposal 7:
If the highest priority band is used for transmission before and after switch (e.g., priority is configured as A>B>C and switching is performed from A+B to A+C),
· UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the second highest priority band (e.g., in the example above, switching period location is on switching-to bands (A+C) as B is second highest priority band)
Proposal 8:
Adopt following TP for TS38.214 6.1.6 regarding switching period frequency location determination based on band priority.
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band is a switch-to band, or if the second highest priority band is a switch-to band and the highest priority band is both a switch-from band and a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band, or if the second highest priority band is a switch-from band and the highest priority band is both a switch-from band and a switch-to band.]


Proposal 9:
Field description of BandPriority is updated as below.
· Configure priority for each band to determine the switching period location so that the switching period location is on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest periority band (or the second highest priority band if the highest priority band is used for transmission both before and after the switch) as specified in TS38.214

eDSS
Proposal 10:
New RRC parameter to enable monitoring of PDCCH candidates that overlap with LTE CRS REs is introduced.

BWP without restriction
Proposal 11:
New RRC parameters to enable Option B-1-1 or B-1-2 are not introduced.
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