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1. Introduction
Cross-carrier scheduling for P(S)Cell was introduced with the purpose of improving scheduling capacity for UEs on shared band in Rel-17[1]. Since RAN1#102e, there is much discussion and some agreements have been made. 
In this contribution, we discuss some RAN2 impacts related to cross-carrier scheduling from sSCell to P(S)Cell.
2. Discussion
1. 
2. 
Cross-Carrier Scheduling Configuration
As per RAN2#116-e discussion, the following two options were compared for indicating that P(S)Cell is scheduled by a Scell, depending on the existence of CIF field in the DCI transmitted on P(S)Cell:

Option1: Configure sSCell scheduling PCell function  by setting ‘schedulingCellInfo’ in CrossCarrierSchedulingConfig for PCell to ‘other’
If CIF in the DCI always exists for sSCell scheduling PCell case,  sSCell scheduling PCell function is configured by setting the value of ‘schedulingCellInfo’ in CrossCarrierSchedulingConfig for PCell to ‘other’.  In this way, we can reuse the legacy IE ‘CrossCarrierSchedulingConfig’ by just modifying the field descriptions.
For example, when ‘schedulingCellInfo’ in CrossCarrierSchedulingConfig for PCell is set to be ‘other’, and the ‘schedulingCellId’ in CrossCarrierSchedulingConfig for PCell is set to be the ID of SCell-1, and cif-inSchedulingCell is set to be a value dedicated for P(S)Cell, e.g. cif-inSchedulingCell=1, it means that SCell-1 is sSCell and PCell can be scheduled by SCell-1. Moreover, when a DCI with CIF=1 is received on SCell-1, UE will interpret it as a grant for PCell transmission/reception. Possible TP is drafted in Annex. 1a. 
Option2: Introducing a new IE  to configure sSCell scheduling PCell function
If CIF in the DCI does not always exist for sSCell scheduling PCell case,  an Rel-17 new RRC IE can be introduced to configure sSCell scheduling PCell, e.g. schedulingCellInfo-r17 with a candidate value as ’own+other’. When schedulingCellInfo-r17=’own+other’ is configured, it means PCell can be self-scheduled and cross-carrier scheduled. Possible TP is drafted in Annex. 1b.


In RAN1#107-e, the following agreement was made:
	Agreement
Confirm the WA from RAN1#106bis-e with addition of below Note (shown in blue)
Working Assumption
· [bookmark: _Hlk87469634]When CIF for sSCell to Pcell cross-carrier scheduling is configured, non-fallback DCI formats on P(S)Cell include same number of CIF bits as the corresponding non-fallback DCI formats on sSCell that are used for sSCell to P(S)Cell scheduling 
· Note: per RAN1#102-e agreement, when sSCell to P(S)Cell scheduling is configured for the UE, cross-carrier scheduling from P(S)Cell to another cell is not allowed. The CIF bits included in non-fallback DCI formats on P(S)Cell are considered reserved.


The agreement indicates that the CIF field of non-fallback DCI formats on P(S)Cell always exists when sCell schedules P(S)Cell. So it is straightforward to introduce option 1.

Proposal 1 Adopt option 1 for indicating P(S)Cell is scheduled by a Scell.
Monitoring Capability
In RAN1#107-e, the following agreement was made:
	Agreement
•	Alt1: When CCS from sSCell to P(S)Cell is configured for the UE, 
o	r16monitoringcapability is not configured for PDCCH monitoring on P(S)Cell and not configured for PDCCH monitoring on sSCell; 
o	r16monitoringcapability can be configured for PDCCH monitoring on Scells other than sSCell



Therefore, the field descriptions should be adapted accordingly in the running CR.

Proposal 2 Adopt the TP on TS 38.331 for monitoring capability in the Annex.
Search space linkage
In RAN1#106-e meeting, the following agreement is made for search space linkage between sScell and P(S)cell:
	Agreement
· When CCS from sSCell to P(S)Cell is configured for a UE
· at least the number of PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell) is indicated to the UE using the SS set linking approach as in Rel16


TS 38.331
-	searchSpaceId
Identity of the search space. SearchSpaceId = 0 identifies the searchSpaceZero configured via PBCH (MIB) or ServingCellConfigCommon and may hence not be used in the SearchSpace IE. The searchSpaceId is unique among the BWPs of a Serving Cell. In case of cross carrier scheduling, search spaces with the same searchSpaceId in scheduled cell and scheduling cell are linked to each other. The UE applies the search space for the scheduled cell only if the DL BWPs in which the linked search spaces are configured in scheduling cell and scheduled cell are both active.
-	nrofCandidates
Number of PDCCH candidates per aggregation level. The number of candidates and aggregation levels configured here applies to all formats unless a particular value is specified or a format-specific value is provided (see inside searchSpaceType). If configured in the SearchSpace of a cross carrier scheduled cell, this field determines the number of candidates and aggregation levels to be used on the linked scheduling cell (see TS 38.213 [13], clause 10).
Following the RRC description highlighted above, search space with the same ID in scheduled cell and scheduling cell are linked to each other in NR Rel-15/16. All the search spaces configured in the scheduled cell are expected to have a light configuration for cross-carrier scheduling, i.e. including only searchSpaceId and nrofCandidates. 
However, in the case of sScell scheduling P(S)cell, on one hand, P(S)cell is the scheduled cell which may be assumed to have a light configuration. On the other hand, it is already agreed that search spaces for P(S)cell self-scheduling can also be configured in P(S)cell without any explicit restriction for Type B UEs. Thus the following question occurs:
Question1: Can a search space in P(S)cell with full configuration (i.e. including fields such as monitoringSlotPeriodicityAndOffset besides searchSpaceId and nrofCandidates) has the same ID as a search space in sScell with full configuration?
Question2: If the answer to question1 is yes, then how to handle/interpret the following configuration as illustrated in the figure, i.e. a search space in P(S)cell with full configuration has the same ID as a search space in sScell with full configuration?


If there is no change on the current description of the linkage rule, the above-mentioned search spaces are linked to each other. Particularly, the linked search space in sScell will be used to schedule P(S)cell and nrofCandidates of the linked search space in P(S)cell with full configuration is used when monitoring PDCCH scheduling Pcell from sScell. In this way, the same nrofCandidates is shared between P(S)cell self-scheduling and sScell scheduling P(S)cell, which is strange and not flexible. 
To handle this issue, there may be the following alternatives:
Alt. 1: As shown in TP in Annex for Alt1, keep the current description on the linkage rule and clarify that UE is not expected to be provided a search space in P(S)cell with a full configuration that has the same ID as a search space in sScell scheduling P(S)Cell with the full configuration; 
Alt. 2: As shown in TP in Annex for Alt2, update the current linkage rule, i.e. a search space in P(S)cell with light configuration (including only searchSpaceId and nrofCandidates) and a search space in sScell with full configuration with the same searchSpaceId are linked to each other in case of sScell scheduling P(S)cell;
Alt. 3: As shown in TP in Annex for Alt3, keep the current description on the linkage rule and configure an additional nrofCandidates-v17xx for sScell scheduling Pcell if a search space in P(S)cell with full configuration is linked to a search space in sScell.
As illustrated in Figure 1-3, one example is provided for each alternative achieving the same target, i.e. 3 search spaces for sScell self-scheduling, 1 search space for sScell scheduling P(S)cell and 2 search spaces for P(S)cell self-scheduling. It is clearly observed Alt. 1 will consume the most number of SS IDs and Alt. 3 will need the least.
[image: ]
[bookmark: _Ref87023524]Figure1. Example for Alt.1
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Figure2. Example for Alt.2
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Figure3. Example for Alt.3
If Alt. 1 is adopted, it means search spaces for P(S)cell self-scheduling and search spaces for sScell self-scheduling can’t be configured with the same ID, which may cause search space ID shortage since a maximum of 10 search space IDs are available for one BWP. Although Alt. 3 can save search space ID capacity as shown in Figure 1 by sharing search space for P(S)cell self-scheduling and cross-carrier scheduling (e.g. SS2 of P(S)cell in Figure 1), it may introduce additional RRC signaling overhead. Instead, Alt. 2 does not introduce new RRC parameter, but implicitly determines the linkage based on whether a full configuration is provided for the search space having the same ID. In other words, whether P(S)cell and Scell are linked through a search space ID depends on whether the corresponding search space configuration in P(S)cell is light, if so, search spaces corresponding to the search space ID constitute a search space linkage, otherwise, they are used for Pcell self-scheduling and Scell scheduling other cells than Pcell, respectively. Therefore, Alt. 2 is preferred since it provides a good tradeoff with minimized spec impact. 

Proposal 3 For sScell scheduling P(S)cell, use implicit way to indicate whether a P(S)cell search space is cross-carrier linked to another (scheduling) search space having the same searchSpaceId in sScell, e.g., by including only searchSpaceId and nrofCandidates within the P(S)cell search space configuration.
3. Conclusion
Based on the discussion, we have the following proposals:
Proposal 1 Adopt option 1 for indicating P(S)Cell is scheduled by a Scell.
Proposal 2 Adopt the TP on TS 38.331 for monitoring capability in the Annex.
Proposal 3 For sScell scheduling P(S)cell, use implicit way to indicate whether a P(S)cell search space is cross-carrier linked to another (scheduling) search space having the same searchSpaceId in sScell, e.g., by including only searchSpaceId and nrofCandidates within the P(S)cell search space configuration.
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5. 
6. Annex
3. 
4. 
5. 
TP on TS 38.331 for monitoring capability
–	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. If the IE is used for a dormant BWP, the fields other than controlResourceSetToAddModList and controlResourceSetToReleaseList 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
    ...,
    [[
    controlResourceSetToAddModListSizeExt-v1610 SEQUENCE (SIZE (1..2)) OF ControlResourceSet             OPTIONAL,   -- Need N
    controlResourceSetToReleaseListSizeExt-r16 SEQUENCE (SIZE (1..5)) OF ControlResourceSetId-r16        OPTIONAL,   -- Need N
    searchSpacesToAddModListExt-r16     SEQUENCE(SIZE (1..10)) OF SearchSpaceExt-r16                     OPTIONAL,   -- Need N
    uplinkCancellation-r16              SetupRelease { UplinkCancellation-r16 }                          OPTIONAL,   -- Need M
    monitoringCapabilityConfig-r16      ENUMERATED { r15monitoringcapability,r16monitoringcapability }   OPTIONAL,   -- Need M
    searchSpaceSwitchConfig-r16         SearchSpaceSwitchConfig-r16                                      OPTIONAL    -- Need R
    ]]
}

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

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

	PDCCH-Config field descriptions

	controlResourceSetToAddModList, controlResourceSetToAddModListSizeExt
List of UE specifically configured Control Resource Sets (CORESETs) to be used by the UE. The network restrictions on configuration of CORESETs per DL BWP are specified in TS 38.213 [13], clause 10.1 and TS 38.306 [26]. The UE shall consider entries in controlResourceSetToAddModList and in controlResourceSetToAddModListSizeExt as a single list, i.e. an entry created using controlResourceSetToAddModList can be modifed using controlResourceSetToAddModListSizeExt (or deleted using controlResourceSetToReleaseListSizeExt) and vice-versa. 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.

	controlResourceSetToReleaseList, controlResourceSetToReleaseListSizeExt
List of UE specifically configured Control Resource Sets (CORESETs) to be released by the UE. This field only applies to CORESETs configured by controlResourceSetToAddModList or controlResourceSetToAddModListSizeExt and does not release the field commonControlResourceSet configured by PDCCH-ConfigCommon.

	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). When cross-carrier scheduling from sSCell to P(S)Cell is configured for the UE, r16monitoringcapability is not configured for PDCCH monitoring on P(S)Cell and not configured for PDCCH monitoring on sSCell.

	searchSpacesToAddModList, searchSpacesToAddModListExt
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). If the network includes searchSpaceToAddModListExt, it includes the same number of entries, and listed in the same order, as in searchSpacesToAddModList.

	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 11.2A).



	SearchSpaceSwitchConfig field descriptions

	cellGroupsForSwitchList
The list of serving cells which are bundled for the search space group switching purpose (see TS 38.213 [13], clause 10.4). A serving cell can belong to only one CellGroupForSwitch. The network configures the same list for all BWPs of serving cells in the same CellGroupForSwitch.

	searchSpaceSwitchDelay
Indicates the value to be applied by a UE for Search Space Set Group switching; corresponds to the P value in TS 38.213 [13], clause 10.4. The network configures the same value for all BWPs of serving cells in the same CellGroupForSwitch.



TP on TS 38.331 for Alt1 of search space linkage 
[bookmark: _Toc60777372][bookmark: _Toc76423658]–	SearchSpace
	SearchSpace field descriptions

	searchSpaceId
Identity of the search space. SearchSpaceId = 0 identifies the searchSpaceZero configured via PBCH (MIB) or ServingCellConfigCommon and may hence not be used in the SearchSpace IE. The searchSpaceId is unique among the BWPs of a Serving Cell. In case of cross carrier scheduling, search spaces with the same searchSpaceId in scheduled cell and scheduling cell are linked to each other. The UE applies the search space for the scheduled cell only if the DL BWPs in which the linked search spaces are configured in scheduling cell and scheduled cell are both active.
For an IAB-MT, the search space defines how/where to search for PDCCH candidates for an IAB-MT. Each search space is associated with one ControlResearchSet. For a scheduled cell in the case of cross carrier scheduling, except for nrofCandidates, all the optional fields are absent.
When cross-carrier scheduling from sSCell to P(S)Cell is configured for the UE, search spaces in sSCell that are not linked to P(S)Cell should be configured with values different from the searchSpaceId(s) of the search space(s) in P(S)Cell.


TP on TS 38.331 for Alt2 of search space linkage 
–	SearchSpace
The IE SearchSpace defines how/where to search for PDCCH candidates. Each search space is associated with one ControlResourceSet. For search space(s) in a scheduled cell except for P(S)Cell in the case of cross carrier scheduling, or for the search space(s) in P(S)Cell linked to the search space(s) in sSCell that schedules P(S)Cell when cross-carrier scheduling from sSCell to P(S)Cell is configured, except for nrofCandidates, all the optional fields are absent (regardless of their presence conditions).
SearchSpace information element
	SearchSpace field descriptions

	searchSpaceId
Identity of the search space. SearchSpaceId = 0 identifies the searchSpaceZero configured via PBCH (MIB) or ServingCellConfigCommon and may hence not be used in the SearchSpace IE. The searchSpaceId is unique among the BWPs of a Serving Cell. In case of cross carrier scheduling, search spaces with the same searchSpaceId in scheduled cell except for P(S)Cell and scheduling cell are linked to each other. When cross-carrier scheduling from sSCell to P(S)Cell is configured for the UE, for a search space in P(S) cell linked to a search space in the sScell with the same value of searchSpaceId, except for nrofCandidates, all the optional fields are absent. The UE applies the search space for the scheduled cell only if the DL BWPs in which the linked search spaces are configured in scheduling cell and scheduled cell are both active.
For an IAB-MT, the search space defines how/where to search for PDCCH candidates for an IAB-MT. Each search space is associated with one ControlResearchSet. For a scheduled cell in the case of cross carrier scheduling, except for nrofCandidates, all the optional fields are absent.



TP on TS 38.331 for Alt3 of search space linkage 
–	SearchSpace
[bookmark: _Hlk92730109]The IE SearchSpace defines how/where to search for PDCCH candidates. Each search space is associated with one ControlResourceSet. For a scheduled cell in the case of cross carrier scheduling, except for nrofCandidates, all the optional fields are absent (regardless of their presence conditions).
SearchSpace information element
-- ASN1START
-- TAG-SEARCHSPACE-START

SearchSpace ::=                         SEQUENCE {
    searchSpaceId                           SearchSpaceId,
    controlResourceSetId                    ControlResourceSetId                                        OPTIONAL,   -- Cond SetupOnly
    monitoringSlotPeriodicityAndOffset      CHOICE {
        sl1                                     NULL,
        sl2                                     INTEGER (0..1),
        sl4                                     INTEGER (0..3),
        sl5                                     INTEGER (0..4),
        sl8                                     INTEGER (0..7),
        sl10                                    INTEGER (0..9),
        sl16                                    INTEGER (0..15),
        sl20                                    INTEGER (0..19),
        sl40                                    INTEGER (0..39),
        sl80                                    INTEGER (0..79),
        sl160                                   INTEGER (0..159),
        sl320                                   INTEGER (0..319),
        sl640                                   INTEGER (0..639),
        sl1280                                  INTEGER (0..1279),
        sl2560                                  INTEGER (0..2559)
    }                                                                                                   OPTIONAL,   -- Cond Setup
    duration                                INTEGER (2..2559)                                           OPTIONAL,   -- Need R
    monitoringSymbolsWithinSlot             BIT STRING (SIZE (14))                                      OPTIONAL,   -- Cond Setup
    nrofCandidates                          SEQUENCE {
        aggregationLevel1                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel2                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel4                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel8                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel16                      ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8}
    }                                                                                                   OPTIONAL,   -- Cond Setup
    searchSpaceType                         CHOICE {
        common                                  SEQUENCE {
            dci-Format0-0-AndFormat1-0              SEQUENCE {
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-0                           SEQUENCE {
                nrofCandidates-SFI                      SEQUENCE {
                    aggregationLevel1                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel2                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel4                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel8                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel16                      ENUMERATED {n1, n2}                         OPTIONAL    -- Need R
                },
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-1                           SEQUENCE {
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-2                           SEQUENCE {
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-3                           SEQUENCE {
                dummy1                                  ENUMERATED {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20}  OPTIONAL,   -- Cond Setup
                dummy2                                  ENUMERATED {n1, n2},
                ...
            }                                                                                           OPTIONAL    -- Need R
        },
        ue-Specific                                 SEQUENCE {
            dci-Formats                                 ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1},
            ...,
            [[
            dci-Formats-MT-r16                   ENUMERATED {formats2-5}                                OPTIONAL,    -- Need R
            dci-FormatsSL-r16                    ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1, formats3-0, formats3-1,
                                                             formats3-0-And-3-1}                        OPTIONAL,    -- Need R
            dci-FormatsExt-r16                   ENUMERATED {formats0-2-And-1-2, formats0-1-And-1-1And-0-2-And-1-2}
                                                                                                        OPTIONAL     -- Need R
            ]]
        }
	}                                                                                                   OPTIONAL     -- Cond Setup2
...,
[[
	nrofCandidates-v17xx                       SEQUENCE {
        aggregationLevel1                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel2                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel4                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel8                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel16                      ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8}
    }                                                                                                   OPTIONAL,   -- Cond Setup
]]
}

SearchSpaceExt-r16 ::=                   SEQUENCE {
    controlResourceSetId-r16                ControlResourceSetId-r16                                    OPTIONAL,   -- Cond SetupOnly2
    searchSpaceType-r16                     SEQUENCE {
        common-r16                              SEQUENCE {
            dci-Format2-4-r16                       SEQUENCE {
                nrofCandidates-CI-r16                   SEQUENCE {
                    aggregationLevel1-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel2-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel4-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel8-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel16-r16                  ENUMERATED {n1, n2}                         OPTIONAL    -- Need R
                },
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-5-r16                      SEQUENCE {
                nrofCandidates-IAB-r16                  SEQUENCE {
                    aggregationLevel1-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel2-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel4-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel8-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel16-r16                  ENUMERATED {n1, n2}                         OPTIONAL    -- Need R
                },
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-6-r16                       SEQUENCE {
                ...
            }                                                                                           OPTIONAL,   -- Need R
            ...
        }
    }                                                                                                   OPTIONAL,    -- Cond Setup3
    searchSpaceGroupIdList-r16                      SEQUENCE (SIZE (1.. 2)) OF INTEGER (0..1)           OPTIONAL,    -- Need R
    freqMonitorLocations-r16                        BIT STRING (SIZE (5))                               OPTIONAL     -- Need R
}

-- TAG-SEARCHSPACE-STOP
-- ASN1STOP

	SearchSpace field descriptions

	nrofCandidates, nrofCandidates-v17xx
Number of PDCCH candidates per aggregation level. The number of candidates and aggregation levels configured here applies to all formats unless a particular value is specified or a format-specific value is provided (see inside searchSpaceType). If configured in the SearchSpace of a cross carrier scheduled cell, this field determines the number of candidates and aggregation levels to be used on the linked scheduling cell (see TS 38.213 [13], clause 10). When cross-carrier scheduling from sSCell to P(S)Cell is configured for the UE, nrofCandidates and nrofCandidates-v17xx determine the number of candidates and aggregation levels to be used for P(S)cell self-scheduling on the P(S)cell and the cross-carrier scheduling from sScell to P(S)cell on the sScell, respectively.

	searchSpaceId
Identity of the search space. SearchSpaceId = 0 identifies the searchSpaceZero configured via PBCH (MIB) or ServingCellConfigCommon and may hence not be used in the SearchSpace IE. The searchSpaceId is unique among the BWPs of a Serving Cell. In case of cross carrier scheduling, search spaces with the same searchSpaceId in scheduled cell and scheduling cell are linked to each other. The UE applies the search space for the scheduled cell only if the DL BWPs in which the linked search spaces are configured in scheduling cell and scheduled cell are both active.
For an IAB-MT, the search space defines how/where to search for PDCCH candidates for an IAB-MT. Each search space is associated with one ControlResearchSet. For a scheduled cell in the case of cross carrier scheduling, except for nrofCandidates, all the optional fields are absent.
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