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	Reason for change:
	1. Search space switching trigger config is only possible for up to 4 cells instead of 16 cells

In 38.331, it is only possible to individually configure up to 4 cells or 4 cell groups. However, there is no agreement to restrict the configuration for individual cells to 4. 

The following RAN1 agreement was made on the size for cellGroupsForSwitchList, but no agreement was made, and it was not RAN1's intention, to limit the size to 4 cells for the search space trigger list:
	RAN1#100b-e (R1-2002685)
The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1, 2, 3 or 4. Inform RAN2 of this decision.



*	NOTE: searchSpaceSwitchingGroupList has been replaced with cellGroupsForSwitchList (defined within SearchSpaceSwitchConfig)

The limitation to 4 is only valid for the number of cell groups for switching, but should not limit the total number of cells that could be configured with search space switching trigger configuration in the case that cell groups are not configured.

Rather, it should be possible to address up to maxNrofAggregatedCellsPerCellGroup=16 cells in DCI 2_0. This would then align with number of cells that can be configured with available RB sets and channel occupancy durations (i.e. maxNrofAggregatedCellsPerCellGroup=16 cells), and also with RAN1’s intention. 

It would in principle be possible to configure in total 16 cells with search space switching trigger, however, only under the below conditions:
a. It forces the network to configure cell groups implying restrictions in the flexibility: If the UE receives the trigger in DCI 2_0, it has to switch the search space for all cells in the cell group
b. The configuration of cell groups requires a separate UE capability (FG 10-9c in addition to the FG 10-9), so only those UEs can be configured with up to 16 cells, while UEs not supporting this capability can only be configured with up to 4 cells.

	Index
	Feature
	Note
	Mandatory/ Optional

	10-9
	Search space set group switching with DCI 2_0 monitoring
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	10-9c
	Joint search space group switching across multiple cells
	Configured with a group of cells and switch search space set group jointly over these cells
	Optional with capability signalling



For convenience, we have copied specification text from RAN1 specifications related to such search space switching.
[bookmark: _GoBack]
Related text in TS 38.213, clause 10.4:
	If a UE is provided cellGroupsForSwitchList, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList



Related text in TS 38.213, clause 11.1.1:
	For each serving cell in the set of serving cells, the UE can be provided: 
[…]
-	a location of a search space set group switching flag field in DCI format 2_0, by SearchSpaceSwitchTrigger, that indicates a group from two groups of search space sets for PDCCH monitoring for scheduling for the serving cell or the set of serving cells, provided by CellGroupsForSwitching, as described in Clause 10.4.



Related text in TS 38.212, clause 7.3.1.3.1:
	-	If the higher layer parameter switchTriggerToAddModList is configured
-	Search space set group switching flag 1, Search space set group switching flag 2, …, Search space set group switching flag M.



2. Missing field descriptions
There are missing field descriptions for slotFormatCombToReleaseList, availableRB-SetsToRelease-r16, co-DurationsPerCellToReleaseList-r16, and switchTriggerToReleaseList-r16  

	
	

	Summary of change:
	1. Add possibility to configure up to 16 cells for search space switching:
· Dummify the existing switchTriggerToAddModList and switchTriggerToReleaseList which can only configure up to 4 cells/cell groups.
· Add a new switchTriggerToAddModList and a new switchTriggerToReleaseList such that up to 16 cells can be configured.
· Add clarification in the field description that at most one cell within a  cell group is configured with search space switching, which would apply to all cells in the same cell group as described in TS 38.213, clause 10.4.

2. Add missing field descriptions
Add field descriptions for slotFormatCombToReleaseList, availableRB-SetsToRelease-r16, co-DurationsPerCellToReleaseList-r16, and switchTriggerToReleaseList-r16  

Impact analysis
Impacted functionality: Search Space Switch Configuration for individual serving cells
Inter-operability: 
1. If the network is implemented according to the CR and the UE is not, the network would add/remove search space switching configuration for specific cells, while the UE would not act accordingly, such that the UE would potentially miss PDCCH commands.
2. If the UE is implemented according to the CR and the network is not, there are no interoperability problems.

This CR shall be implemented by UE supporting the search space switching feature.

	
	

	Consequences if not approved:
	1. If cells cannot be configured individually, there will be less flexibility than intended/agreed by RAN1, i.e. only 4 cells instead of 16 cells can be subject to search space switching.

2. Missing field descriptions.
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< Start of change >
[bookmark: _Toc60868170][bookmark: _Toc60777389]–	SlotFormatIndicator
The IE SlotFormatIndicator is used to configure monitoring a Group-Common-PDCCH for Slot-Format-Indicators (SFI).
SlotFormatIndicator information element
-- ASN1START
-- TAG-SLOTFORMATINDICATOR-START

SlotFormatIndicator ::=     SEQUENCE {
    sfi-RNTI                    RNTI-Value,
    dci-PayloadSize             INTEGER (1..maxSFI-DCI-PayloadSize),
    slotFormatCombToAddModList  SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF SlotFormatCombinationsPerCell
                                                                                                                              OPTIONAL, -- Need N
    slotFormatCombToReleaseList SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex                       OPTIONAL, -- Need N
    ...,
    [[
    availableRB-SetsToAddModList-r16  SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF AvailableRB-SetsPerCell-r16   OPTIONAL, -- Need N
    availableRB-SetsToRelease-r16     SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex                 OPTIONAL, -- Need N
    switchTriggerToAddModList-r16dummy1     SEQUENCE (SIZE(1..4)) OF SearchSpaceSwitchTrigger-r16                                   OPTIONAL, -- Need N
    switchTriggerToReleaseList-r16dummy2    SEQUENCE (SIZE(1..4)) OF ServCellIndex                                                  OPTIONAL, -- Need N
    co-DurationsPerCellToAddModList-r16 SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF CO-DurationsPerCell-r16     OPTIONAL, -- Need N
    co-DurationsPerCellToReleaseList-r16 SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex              OPTIONAL  -- Need N
    ]],
	[[
	switchTriggerToAddModList-r16   SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF SearchSpaceSwitchTrigger-r16   OPTIONAL, -- Need N               
    switchTriggerToReleaseList-r16  SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex                  OPTIONAL  -- Need N 
	]]                                               
}

CO-DurationsPerCell-r16 ::=   SEQUENCE {
    servingCellId-r16            ServCellIndex,
    positionInDCI-r16            INTEGER(0..maxSFI-DCI-PayloadSize-1),
    subcarrierSpacing-r16        SubcarrierSpacing,
    co-DurationList-r16          SEQUENCE (SIZE(1..64)) OF CO-Duration-r16
}

CO-Duration-r16 ::=    INTEGER (0..1120)

AvailableRB-SetsPerCell-r16 ::=   SEQUENCE {
    servingCellId-r16                 ServCellIndex,
    positionInDCI-r16                 INTEGER(0..maxSFI-DCI-PayloadSize-1)
}

SearchSpaceSwitchTrigger-r16 ::=   SEQUENCE {
    servingCellId-r16                  ServCellIndex,
    positionInDCI-r16                  INTEGER(0..maxSFI-DCI-PayloadSize-1)
}

-- TAG-SLOTFORMATINDICATOR-STOP
-- ASN1STOP

	SlotFormatIndicator field descriptions

	availableRB-SetsToAddModList
A list of AvailableRB-SetsPerCell objects (see TS 38.213 [13], clause 11.1.1).

	availableRB-SetsToRelease
A list of RB sets to be released.

	co-DurationsPerCellToAddModList
A list of CO-DurationPerCell objects. If not configured, the UE uses the slot format indicator (SFI), if available, to determine the channel occupancy duration (see TS 38.213 [13], clause 11.1.1).

	co-DurationsPerCellToReleaseList
A list of CO-DurationPerCell objects to be released.

	dci-PayloadSize
Total length of the DCI payload scrambled with SFI-RNTI (see TS 38.213 [13], clause 11.1.1).

	sfi-RNTI
RNTI used for SFI on the given cell (see TS 38.213 [13], clause 11.1.1).

	dummy1, dummy2
These fields are not used in the specification. If received it shall be ignored by the UE.

	slotFormatCombToAddModList
A list of SlotFormatCombinations for the UE's serving cells (see TS 38.213 [13], clause 11.1.1).

	slotFormatCombToReleaseList
A list of SlotFormatCombinations to be released.

	switchTriggerToAddModList
A list of SearchSpaceSwitchTrigger objects. Each SearchSpaceSwitchTrigger object provides position in DCI of the bit field indicating search space switching flag for a serving cell or, if cellGroupsForSwitchList-r16 is configured, group of serving cells (see TS 38.213 [13], clause 10.4). If cellGroupsForSwitchList-r16 is configured, only one of the cells belonging to the same cell group is configured with SearchSpaceSwitchTrigger, while the configuration is common to all cells belonging to the cellGroupsForSwitchList-r16 (see TS 38.213 [13], clause 10.4). 

	switchTriggerToReleaseList
A list of SearchSpaceSwitchTriggers to be released. If the serving cell identified by servCellIndex belongs to a cellGroupsForSwitchList-r16, the SearchSpaceSwitchTrigger is released for all serving cells in the cellGroupsForSwitchList-r16.



	AvailableRB-SetsPerCell field descriptions

	positionInDCI
The (starting) position of the bits within DCI payload indicating the availability of the RB sets of a serving cell (see TS 38.213 [13], clause 11.1.1).

	servingCelIId
The ID of the serving cell for which the configuration is applicable.



	CO-DurationsPerCell field descriptions

	co-DurationList
A list of Channel Occupancy duration in symbols. 

	positionInDCI
Position in DCI of the bit field indicating Channel Occupancy duration for UE's serving cells (see TS 38.213 [13], clause 11.1.1).

	servingCelIId
The ID of the serving cell for which the configuration is applicable.

	subcarrierSpacing
Reference subcarrier spacing for the list of Channel Occupancy durations (see TS 38.213 [13], clause 11.1.1).



	SearchSpaceSwitchTrigger field descriptions

	positionInDCI
The position of the bit within DCI payload containing a search space switching flag (see TS 38.213 [13], clause 11.1.1).

	servingCellId
The ID of the serving cell for which the configuration is applicable or the group of serving cells as indicated by CellGroupsForSwitch-r16 containing this servingCellId.



< End of changes >

