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1	Introduction
RAN2 is receiving LS R1-2003040 which indicates following:
For search space set switching in developed in Rel-16 NR-U WI, the following RRC parameters are defined: 
· searchSpaceSwitchTrigger-r16 
· searchSpaceSwitchingGroup-r16 
· searchSpaceSwitchingTimer-r16
· searchSpaceGroupIdList-r16
[bookmark: _Hlk37401650]A search space switching trigger in DCI 2_0 allows the gNB to explicitly signal switching of search space monitoring between two groups of search space sets for one or more groups of serving cells. The parameter SearchSpaceSwitchTrigger-r16 in the SlotFormatIndicator IE configures the position in DCI 2_0 of the trigger bit (positionInDCI parameter). It should also indicate to which serving cell the trigger applies. In addition, serving cells can be grouped together so that the trigger applies to all cells in the group. Each serving cell group is configured with the higher layer parameter searchSpaceSwitchingGroup-r16 containing up to 16 serving cells.
Furthermore, the parameter searchSpaceGroupIdList-r16 configured within the SearchSpace IE assigns one or two group indices, with possible values 0 or 1, to each search space set.  This parameter indicates which search space set should be monitored according to the switching procedure in [clause 10.4. in 38.213]. The searchSpaceGroupIdList-r16 configuration is only relevant within the SearchSpace IE.
In the current version of 38.331, there is a CHOICE to configure either servingCellId or groupId within the  searchSpaceSwitchTrigger-r16 parameter in SlotFormatIndicator information element. From RAN1's perspective, according to the mechanism outlined above, such a choice serves no purpose, and it is sufficient to include just servingCellId.
Based on above discussion we ask RAN2 to modify the SearchSpaceSwitchTrigger-r16 parameter within the SlotFormatIndicator information element as follows:
    searchSpaceSwitchTrigger-r16     SEQUENCE {
            positionInDCI        INTEGER(0..maxSFI-DCI-PayloadSize-1), 
            id                   CHOICE {
            servingCellId          ServCellIndex,
                groupId                INTEGER (0..1)
            }
     } OPTIONAL, -- Need N

Regarding coding of related parameters there is two RIL issues raised:
	U613
	
	
	SlotFormatIndicator
	3
	searchSpaceSwitchTriggerList
If configured, provides position in DCI of the bit field indicating search space switching flag for a group of serving cells in searchSpaceSwitchingGroup-r16 (see TS 38.213 [13], clause 11.5.2)
[Proposed Change]
Field description for searchSpaceSwitchTrigger should be revised.A list of SearchSpaceSwitchTrigger objects is configured for one or more groups of serving cells.
	 

	U624
	Ericsson

	6.3.2
	searchSpaceSwitchTrigger
	3
	[Description]: 
The field description refers to a group of serving cells. However, this is only correct if searchSpaceSwitchingGroup-r16 is configured. Otherwise, it only applies to a single serving cell.
Note that the name searchSpaceSwitchingGroup (cell group) can easily be confused with searchSpaceGroupId (search space group.)
[Proposed Change]:
“If configured, provides position in DCI of the bit field indicating search space switching flag for a serving cell or if searchSpaceSwitchingGroup-r16 is configured, for a group of serving cells (see TS 38.213 [13], clause 11.5.2).”
To avoid confusion between the parameters, it would be useful to use a more self-descriptive name, e.g. cellGroupForSwitching instead of searchSpaceSwitchingGroup.
	



In this paper we discuss how to resolve these issues.
2	Discussion
Currently we have following parameters related to these issues raised by RAN1 and RILs mentioned above:
PDCCH-Config (BWP specific):
	searchSpaceSwitchingGroupList
The list of serving cells which are bundled for the search space group switching purpose (see TS 38.213 [13], clause 11.5.2).

	searchSpaceSwitchingTimer
The value of the timer in slots for monitoring PDCCH in the active DL BWP of the serving cell before moving to the default search space group (see TS 38.213 [13], clause 11.5.2). For 15 kHz SCS, {1..20} are valid. For 30 kHz SCS, {1..40} are valid. For 60kHz SCS, {1..80} are valid.



SearchSpace (part of PDCCH-Config):
	searchSpaceGroupIdList
List of search space group IDs which the search space set is associated with. The network configures at most 2 search space groups per BWP where the group ID is either 0 or 1.



SlotFormatIndicator (common to all BWPs of a serving cell):
	searchSpaceSwitchTrigger
If configured, provides position in DCI of the bit field indicating search space switching flag for a group of serving cells in searchSpaceSwitchingGroup-r16 (see TS 38.213 [13], clause 11.5.2).



Now basically we can have two different cases (and basically third one combination of two):
1. CASE1: Cell A can transmit  searchSpaceSwitchTrigger for cell A or cell B
2. CASE2: Cell A part of cell-group#1 can broadcast searchSpaceSwitchTrigger for  cell-group#2 or cell-group#1
3. CASE3: CASE1 for some cells, and CASE2 for some cells
In CASE1: Cell A can be configured to transmit searchSpaceSwitchTrigger for cell A or cell B
In CASE2: Cell A part of cell-group#1 can be configured to broadcast searchSpaceSwitchTrigger for  cell-group#2 or cell-group#1
Then regarding coding of searchSpaceSwitchTrigger, indicating for DCI position a servingCellId  works for both CASE1 and CASE2, because from cell-ID UE can figure out also searchSpaceSwitchingGroup of the cell assuming that a cell can only belong to a searchSpaceSwitchingGroup. Current RAN2 signaling seems to allow a cell to belong to multiple switching groups but this does not make much sense as then can there would be a conflict for a cell when it receives DCI indicating search space switching for group of cells. And when studying RAN1 ASN.1 excel parameter sheet this seems to be implicitly mentioned as well:
	.  NR_unlic-Core
	DL signals and channels
	 
	 
	 
	 
	searchSpaceSwitchingGroup-r16
	 
	 
	The serving cells in the group will be bundled for the search space group switching purpose
• One more groups can be configured, maximum is FFS
	SEQUENCE (SIZE (1..[16])) OF servingCellId
	 
	TBD
	UE-specific
	 
	For a configured search space switching group, if one cell is switched to a search space group, all other cells in the same serving cell group will be switched to that search space group.
At most one serving cell in a cell group is configured with SearchSpaceSwitchTrigger-r16. 



Observation 1: RAN1 proposal seems to be correct although existing RAN2 signaling is not broken but just allows explicit configuration of searchSpaceSwitchingGroup for DCI position.
Observation 2: RAN2 should introduce limitation to avoid ambiquity in the configuration not to allow a serving cell to belong to multiple searchSpaceSwitchingGroup. 
Observation 3: RAN2 has not captured this limitation yet “At most one serving cell in a cell group is configured with SearchSpaceSwitchTrigger-r16.”
U624 raises valid concern that currently CASE1 from above does not seem to be covered. 
Observation 4: searchSpaceSwitchTrigger field description erroneously does not allow switching of search space for a cell.
Below we try to solve all the above mentioned issues in a TP
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3	Text proposal to 38.331
[bookmark: _Toc20426032][bookmark: _Toc29321428][bookmark: _Toc36757198][bookmark: _Toc36836739][bookmark: _Toc36843716][bookmark: _Toc37068005]–	PDCCH-Config
The IE PDCCH-Config is used to configure UE specific PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH. If this IE is used for the scheduled cell in case of cross carrier scheduling, the fields other than searchSpacesToAddModList and searchSpacesToReleaseList are absent.
PDCCH-Config information element
-- ASN1START
-- TAG-PDCCH-CONFIG-START

PDCCH-Config ::=                    SEQUENCE {
    controlResourceSetToAddModList      SEQUENCE(SIZE (1..3)) OF ControlResourceSet                 OPTIONAL,   -- Need N
    controlResourceSetToReleaseList     SEQUENCE(SIZE (1..3)) OF ControlResourceSetId               OPTIONAL,   -- Need N
    searchSpacesToAddModList            SEQUENCE(SIZE (1..10)) OF SearchSpace                       OPTIONAL,   -- Need N
    searchSpacesToReleaseList           SEQUENCE(SIZE (1..10)) OF SearchSpaceId                     OPTIONAL,   -- Need N
    downlinkPreemption                  SetupRelease { DownlinkPreemption }                         OPTIONAL,   -- Need M
    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M
    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M
    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                       OPTIONAL,   -- Need M
    ...,
    [[
    controlResourceSetToAddModList-r16  SEQUENCE (SIZE (1..5)) OF ControlResourceSet                 OPTIONAL,   -- Need N
    controlResourceSetToReleaseList-r16 SEQUENCE (SIZE (1..5)) OF ControlResourceSetId-r16           OPTIONAL,   -- Need N
    searchSpacesToAddModList-r16        SEQUENCE(SIZE (1..10)) OF SearchSpace-v16xy                 OPTIONAL,   -- Need N
    searchSpaceSwitchingTimer-r16       INTEGER (1..80)                                       OPTIONAL,    -- Need R
    searchSpaceSwitchingGroupList-r16   SEQUENCE(SIZE (1..ffsValue)) OF SearchSpaceSwitchingGroup-r16 OPTIONAL, -- Need R
    uplinkCancellation-r16              SetupRelease { UplinkCancellation-r16 }                     OPTIONAL,    -- Need M
    monitoringCapabilityConfig-r16      ENUMERATED { r15monitoringcapability,r16monitoringcapability } OPTIONAL
    ]]
}

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

-- TAG-PDCCH-CONFIG-STOP
-- ASN1STOP

	PDCCH-Config field descriptions

	controlResourceSetToAddModList
List of UE specifically configured Control Resource Sets (CORESETs) to be used by the UE. The network configures at most 3 CORESETs per BWP per cell (including UE-specific and common CORESETs). In case network reconfigures control resource set with the same ControlResourceSetId as used for commonControlResourceSet configured via PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on servingCellConfigCommon.

	downlinkPreemption
Configuration of downlink preemption indications to be monitored in this cell (see TS 38.213 [13], clause 11.2).

	monitoringCapabilityConfig
Configures either Rel-15 PDCCH monitoring capability or Rel-16 PDCCH monitoring capability for PDCCH monitoring on a serving cell. Value r15monitoringcapablity enables the Rel-15 monitoring capability, and value r16monitoringcapablity enables the Rel-16 PDCCH monitoring capability (see TS 38.213 [13], clause 10.1).

	searchSpacesToAddModList
List of UE specifically configured Search Spaces. The network configures at most 10 Search Spaces per BWP per cell (including UE-specific and common Search Spaces).

	searchSpaceSwitchingGroupList
The list of serving cells which are bundled for the search space group switching purpose (see TS 38.213 [13], clause 11.5.2). A serving cell can only belong to one searchSpaceSwitchingGroup.

	searchSpaceSwitchingTimer
The value of the timer in slots for monitoring PDCCH in the active DL BWP of the serving cell before moving to the default search space group (see TS 38.213 [13], clause 11.5.2). For 15 kHz SCS, {1..20} are valid. For 30 kHz SCS, {1..40} are valid. For 60kHz SCS, {1..80} are valid.

	tpc-PUCCH
Enable and configure reception of group TPC commands for PUCCH.

	tpc-PUSCH
Enable and configure reception of group TPC commands for PUSCH.

	tpc-SRS
Enable and configure reception of group TPC commands for SRS.

	uplinkCancellation
Configuration of uplink cancellation indications to be monitored in this cell (see TS 38.213 [13], clause 11.5).



>>Skipped unchanged parts
[bookmark: _Toc20426113][bookmark: _Toc29321509][bookmark: _Toc36757292][bookmark: _Toc36836833][bookmark: _Toc36843810][bookmark: _Toc37068099]–	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-SetToAddModList-r16  SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF AvailableRB-SetsPerCell-r16  OPTIONAL, -- Need N
    availableRB-SetToRelease-r16     SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex    OPTIONAL, -- Need N
    searchSpaceSwitchTrigger-r16     SEQUENCE {
        positionInDCI                    INTEGER(0..maxSFI-DCI-PayloadSize-1), 
        id                               CHOICE {
            servingCellId                    ServCellIndex,
            groupId                          INTEGER (0..1)
        }
    } OPTIONAL, -- Need N
    co-DurationPerCellList-r16       SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OFCO-DurationPerCell-r16   OPTIONAL -- Need N
    ]]
}

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

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

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


-- TAG-SLOTFORMATINDICATOR-STOP
-- ASN1STOP

	SlotFormatIndicator field descriptions

	availableRB-SetPerCell
position in DCI of the bit(s) indicating the availability of RB sets for UE's serving cells (see TS 38.213 [13], clause 11.1.1).

	co-Duration
Indicates Channal Occupancy duration in symbols.

	co-DurationPerCell
Position in DCI of the bit field indicating Channal Occupancy duration for UE's serving cells (see TS 38.213 [13], clause 11.1.1). If not configured, the UE uses SFI indication to determine the channel occupancy duration (if SFI is available).

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

	searchSpaceSwitchTrigger
If configured, provides position in DCI of the bit field indicating search space switching flag for a cell or a  group of serving cells if the cell is part of ina searchSpaceSwitchingGroup-r16 (see TS 38.213 [13], clause 11.5.2). At most one serving cell in a searchSpaceSwitchingGroup-r16 is configured with SearchSpaceSwitchTrigger.

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

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



	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).

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



>>Skipped unchanged parts 




4	Proposal
Agree on proposed TP in 3 Text proposal to 38.331to solve two RIL issues as well as the LS from RAN1 R1-2003040  

