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1	Introduction
This contribution contains corrections related to DL signals and channels under the Rel-16 NR-U maintenance agenda item.
2	Correction Related to DL Signals and Channels
38.213 Section 10.4 provides the UE procedure for search space set group switching as shown below. The context of the correction described in this contribution is the case when the UE is provided with SearchSpaceSwitchTrigger which configures a location of a search space set group switching flag field for a serving cell in DCI format 2_0 – in other words, explicit search space group switching.[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc29899586][bookmark: _Toc29917315][bookmark: _Toc36498189][bookmark: _Toc45699217][bookmark: _Toc66974095]10.4	Search space set group switching
A UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
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.
When a UE is provided searchSpaceGroupIdList, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList.
A UE can be provided by searchSpaceSwitchDelay a number of symbols  where a minimum value of   is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . UE processing capability 1 for SCS configuration  applies unless the UE indicates support for UE processing capability 2. 
· Table 10.4-1: Minimum value of  [symbols]

Minimum  value for
 UE processing capability 1 [symbols]
Minimum  value for
 UE processing capability 2 [symbols]
0
25
10
1
25
12
2
25
22

A UE can be provided, by searchSpaceSwitchTimer, a timer value for a serving cell that the UE is provided searchSpaceGroupIdList or, if provided, for a set of serving cells provided by cellGroupsForSwitchList. The UE decrements the timer value by one after each slot based on a reference SCS configuration that is the smallest SCS configuration  among all configured DL BWPs in the serving cell, or in the set of serving cells. The UE maintains the reference SCS configuration during the timer decrement procedure. 
If a UE is provided by SearchSpaceSwitchTrigger a location of a search space set group switching flag field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1; 
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer
-	if the UE monitors PDCCH for a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH for the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0



Search space set groups (SSSGs) are configured via the parameter searchSpaceGroupIdList which is configured in the IE SearchSpace and indicates the search space set group (Group 0 or Group 1 or both) to which the search space belongs. A list of up to 10 search spaces are configured within the IE PDCCH-Config which is configured per BWP per serving cell.
According to the yellow highlighted text above, switching between two different SSSGs is performed on a per-serving cell basis for those serving cells configured with a list of SSSG IDs (the parameter searchSpaceGroupIdList). Optionally, up to 4 groups of up to 16 serving cells each can be configured via the parameter cellGroupsForSwitchList. also located within the IE PDCCH-Config (see PDCCH-Config extract from 38.331 below). If cell group(s) for switching happen to be configured, then switching between two different SSSGs is performed for all cells within the group together. Furthermore, this is subject to the optional UE capability FG 10-9c (see the feature group description below).
[bookmark: _Toc68517181][bookmark: _Toc68517252][bookmark: _Toc68517861]Cell groups for switching are optionally configured subject to UE capability (FG 10-9c).
According to the cyan text highlighted above, a timer value can be configured to control when the UE switches back to Group 0, and this is provided by the parameter searchSpaceSwitchTimer. This is also configured on a per-serving cell basis (see PDCCH-ServingCellConfig extract from 38.331 below). If cell groups for switching happen to be configured, then a common timer value is configured for all serving cells that belong to the same group. 
Clearly, 38.213 Section 10.4 is written to cover both of the following cases:
· Cell groups for switching not configured – all switching behavior occurs per-serving cell individually
· Cell groups for switching configured – switching behavior is common to all serving cells within the group

[bookmark: _Toc68517182][bookmark: _Toc68517253][bookmark: _Toc68517862]When cell groups for switching are not configured, search space set group switching occurs individually per serving cell. Otherwise, switching occurs for all serving cells in the cell group together.
However, we have found that 38.331 is not aligned with 38.213 for the first case (cell groups for switching not configured) for the case explicit switching, i.e., when switching is triggered by DCI 2_0. According to the magenta text highlighted above, the UE should be configured with SearchSpaceSwitchTrigger which provides a bit location in DCI 2_0 corresponding to a particular serving cell (see SlotFormatIndicator extract from 38.331 below). According to RAN1 understanding, one would expect that the list of bit positions configured by switchTriggerToAddModList should have length up to maxNrofAggregatedCellsPerCellGroup cells (i.e., up to 16 cells) like all other lists in SlotFormatIndicator including the following:
· slotFormatCombToAddModList
· availableRB-SetsToAddModList
· co-DurationsPerCellToAddModList

However, this is not the case for switchTriggerToAddModList. As can be seen from the SlotFormatIndicator extract below, the maximum length of the list is 4. While this makes sense for the 2nd case above (cell groups for switching configured), it is not in line with RAN1's intention for the 1st case (cell groups for switching not configured). The consequence of this is that DCI 2_0 will be limited to indicate switching on up to 4 serving cells only unless cell groups are configured. But as pointed out above, cell groups are an optional UE capability. Thus, for a UE not capable of cells groups, the limited list size can lead to excess power consumption for the UE due to inability to control the monitoring behavior on certain serving cells. 
Based on this, we propose to request RAN2 to change the list size from 1..4 to  1..maxNrofAggregatedCellsPerCellGroup. This would restore the flexibility that RAN1 originally intended. An alternative approach could be to make FG 10-9c as a pre-requisite for FG 10-9. While this is a less preferred approach due to loss in flexibility, it can be further discussed.
[bookmark: _Toc68605309]To align 38.213 and 38.331 with RAN1's original intention, request RAN2 to increase the maximum size of the lists switchTriggerToAddModList-r16 and switchTriggerToReleaseList-r16 to maxNrofAggregatedCellsPerCellGroup (i.e., max 16 instead of 4).
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Draft prETS 300 ???: Month YYYY

	4/4	
FG 10-9c for configuration of cell groups for switching:
	10. NR-unlicensed
	10-9
	Search space set group switching with DCI 2_0 monitoring
	1. Two groups of search space sets
2. Monitor DCI 2_0 with a search space set switching field 
3. Support switching the search space set group with PDCCH decoding in group 1 
4. Support a timer to switch back to original search space set group
1. 5. Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group
	
	Yes
	N/A
	
	Per band 
	N/A
	N/A
	N/A
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-9c
	Joint search space group switching across multiple cells
	2. Configured with a group of cells and switch search space set group jointly over these cells
	one of {10-9, 10-9b}
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Without this capability, the UE will switch search space set groups for different cells independently

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling



In PDCCH-Config:
SearchSpaceSwitchConfig-r16 ::= SEQUENCE {
    cellGroupsForSwitchList-r16  SEQUENCE(SIZE (1..4)) OF CellGroupForSwitch-r16 OPTIONAL, -- Need R
    searchSpaceSwitchDelay-r16   INTEGER (10..52)                                OPTIONAL  -- Need R
}

CellGroupForSwitch-r16 ::=      SEQUENCE(SIZE (1..16)) OF ServCellIndex

In PDCCH-ServingCellConfig:
PDCCH-ServingCellConfig ::=         SEQUENCE {
    slotFormatIndicator                 SetupRelease { SlotFormatIndicator }                                OPTIONAL,   -- Need M
    ...,
    [[
    availabilityIndicator-r16           SetupRelease {AvailabilityIndicator-r16}                            OPTIONAL,   -- Need M
    searchSpaceSwitchTimer-r16          INTEGER (1..80)                                                     OPTIONAL    -- Need R
    ]]
}


In SlotFormatIndicator:
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-SetsToReleaseList-r16 SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex                   OPTIONAL, -- Need N
    switchTriggerToAddModList-r16     SEQUENCE (SIZE(1..4)) OF SearchSpaceSwitchTrigger-r16                                     OPTIONAL, -- Need N
    switchTriggerToReleaseList-r16    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
    ]]
}

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)
}



Conclusion
In this paper we observed the following:
Observation 1	Cell groups for switching are optionally configured subject to UE capability (FG 10-9c).
Observation 2	When cell groups for switching are not configured, search space set group switching occurs individually per serving cell. Otherwise, switching occurs for all serving cells in the cell group together.

Based on the discussion in the previous sections we propose the following:
Proposal 1	To align 38.213 and 38.331 with RAN1's original intention, request RAN2 to increase the maximum size of the lists switchTriggerToAddModList-r16 and switchTriggerToReleaseList-r16 to maxNrofAggregatedCellsPerCellGroup (i.e., max 16 instead of 4).

