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	Reason for change:
	In the RAN1 LS R1-1810009, RAN1 discussed how the UE knows the number of PDCCH candidates for each scheduled cell in case of cross-carrier scheduling. RAN1’s understanding is that:
	Without ASN.1 signaling change with possible field description updates:
	Search space with ID#s configuration configured on a BWP of a scheduled cell is used to determine the number of PDCCH candidate(s) for each aggregation level monitored in a search space with ID#s of a BWP of the scheduling cell for the BWP of the scheduled cell
	Otherwise, RAN1 would like to know whether it is possible to realize previous RAN1 conclusion by modifying the ASN.1, e.g., update of crossCarrierSchedulingConfig, PDCCH-Config, SearchSpace, etc. 

Then in RAN2 replies LS R2-1816064, two solutions are provided:
1)	Solution without ASN.1 change discussed in RAN2: 
•	A search space of the scheduled cell is always configured in the PDCCH-Config for each BWP of the scheduled cell. From the crossCarrierSchedulingConfig the UE knows the scheduling cell in which it has to search for the grants and assignment.
•	The SearchSpace configured in the PDCCH-Config of the scheduled cell points to the CORESET ID of the CORESET that is configured in the scheduling cell. 

If allowing nrofCandidates configued in non-active BWPs in the scheduled cell to be used for nrofCandidates mapping, RAN1 solution actually can work.

However, if not allowing nrofCandidates configued in non-active BWPs in the scheduled cell to be used for nrofCandidates mapping, BWP switching may be needed.

Since the searchSpace configured in scheduled cell is only used for getting the nrofCandidates for replacing the nrofCandidates in corresponding searchSpace configured in scheduling cell, nrofCandidates configued in non-active BWPs in the scheduled cell should be allowed to be used for nrofCandidates mapping, which means RAN1 solution can work by modifying the corresponding field description.

	
	

	Summary of change:
	Updating the field description of the searchSpaceId and  searchSpacesToAddModList

Impact analysis
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Cross carrier scheduling

Inter-operability:
1. If the network is implemented according to the CR and the UE is not, there is an rist on different understanding on RRC processing delay.
2. If the UE is implemented according to the CR and the network is not, there is an rist on different understanding on RRC processing delay.

	
	

	Consequences if not approved:
	Cross carrier scheduling with different nrofCandidates is not supported since the configuration of search spaces and control reosurce sets is not defined properly.
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–	PDCCH-Config
The PDCCH-Config IE is used to configure UE specific PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH. 
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
[bookmark: _Hlk508633395]    downlinkPreemption                  SetupRelease { DownlinkPreemption }                                 OPTIONAL,   -- Need M
    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                            OPTIONAL,   -- Need M
    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                            OPTIONAL,   -- Cond PUCCH-CellOnly
    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                               OPTIONAL,   -- Need M
    ...
}

-- 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).

	downlinkPreemption
Configuration of downlink preemption indications to be monitored in this cell. Corresponds to L1 parameter 'Preemp-DL' (see 38.214, section 11.2)
FFS_RAN1: LS R1-1801281 indicates this is "Per Cell (but association with each configured BWP is needed)" => Unclear, keep on BWP for now.

	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). If this serving cell is cross-carrier scheduled (see crossCarrierSchedulingConfig in ServingCellConfig), the SearchSpace(s) are configured in the PDCCH-Config of the scheduling cell.

	

	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



	Conditional Presence
	Explanation

	PUCCH-CellOnly
	The field is optionally present, Need M, for the PDCCH-Config of an SpCells as well as for PUCCH SCells. The field is absent otherwise.


[bookmark: _Toc510018687][bookmark: _Toc524434660][bookmark: _Hlk507137600]
End of the 1st change

Start of the 2nd change

–	SearchSpace
The IE SearchSpace defines how/where to search for PDCCH candidates. Each search space is associated with one ControlResourceSet.
SearchSpace information element
-- ASN1START
-- TAG-SEARCHSPACE-START

[bookmark: _Hlk522058102]SearchSpace ::=                         SEQUENCE {
[bookmark: _Hlk508859624]    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},
[bookmark: _Hlk508861657]        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},
            ... 
        }
    }                                                                                                                   OPTIONAL    -- Cond Setup
}

-- TAG-SEARCHSPACE-STOP
-- ASN1STOP

	SearchSpace field descriptions

	common
Configures this search space as common search space (CSS) and DCI formats to monitor.

	controlResourceSetId
The CORESET applicable for this SearchSpace. Value 0 identifies the common CORESET#0 configured in MIB and in ServingCellConfigCommon. Values 1..maxNrofControlResourceSets-1 identify CORESETs configured in System Information or by dedicated signalling. The CORESETs with non-zero controResourceSetId locate in the same BWP as this SearchSpace.

	dummy1, dummy2
This field is not used in the specification. If received it shall be ignored by the UE.

	dci-Format0-0-AndFormat1-0
If configured, the UE monitors the DCI formats 0_0 and 1_0 with CRC scrambled by C-RNTI, CS-RNTI (if configured), SP-CSI-RNTI (if configured), RA-RNTI, TC-RNTI, P-RNTI, SI-RNTI

	dci-Format2-0
If configured, UE monitors the DCI format 2_0 with CRC scrambled by SFI-RNTI

	dci-Format2-1
If configured, UE monitors the DCI format 2_1 with CRC scrambled by INT-RNTI

	dci-Format2-2
If configured, UE monitors the DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI or TPC-PUCCH-RNTI

	dci-Format2-3
If configured, UE monitors the DCI format 2_3 with CRC scrambled by TPC-SRS-RNTI

	dci-Formats
Indicates whether the UE monitors in this USS for DCI formats 0-0 and 1-0 or for formats 0-1 and 1-1.

	duration
Number of consecutive slots that a SearchSpace lasts in every occasion, i.e., upon every period as given in the periodicityAndOffset. If the field is absent, the UE applies the value 1 slot. The maximum valid duration is periodicity-1 (periodicity as given in the monitoringSlotPeriodicityAndOffset).

	monitoringPeriodicity
Monitoring periodicity of SRS PDCCH in number of slots for DCI format 2-3. Corresponds to L1 parameter 'SRS-monitoring-periodicity' (see 38.212, 38.213, section 7.3.1, 11.3)

	monitoringSlotPeriodicityAndOffset
Slots for PDCCH Monitoring configured as periodicity and offset. If UE is configured to monitor DCI format 2_1, only the values 'sl1', 'sl2' or 'sl4' are applicable. Corresponds to L1 parameters 'Montoring-periodicity-PDCCH-slot' and 'Montoring-offset-PDCCH-slot' (see 38.213, section 10)

	monitoringSymbolsWithinSlot
The first symbol(s) for PDCCH monitoring in the slots configured for PDCCH monitoring (see monitoringSlotPeriodicityAndOffset and duration). The most significant (left) bit represents the first OFDM in a slot. The least significant (right) bit represents the last symbol. The bit(s) set to one identify the first OFDM symbol(s) of the control resource set within a slot. Corresponds to L1 parameter 'Montoring-symbols-PDCCH-within-slot' (see 38.213, section 10)

	nrofCandidates-SFI
The number of PDCCH candidates specifically for format 2-0 for the configured aggregation level. If an aggregation level is absent, the UE does not search for any candidates with that aggregation level. The network configures only one aggregationLevel and the corresponding number of candidates. Corresponds to L1 parameters 'SFI-Num-PDCCH-cand' and 'SFI-Aggregation-Level' (see 38.213, section 11.1.1).

	nrofCandidates
[bookmark: _GoBack]Number of PDCCH candidates per aggregation level. Corresponds to L1 parameter 'Aggregation-level-1' to 'Aggregation-level-8'. 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). (see 38.213, section 10). If this serving cell is cross-carrier scheduled (see crossCarrierSchedulingConfig in ServingCellConfig), the nrofCandidates is used for the SearchSpace configured in the PDCCH-Config of the scheduling cell, with the searchSpaceId the same as the searchSpaceId in this SearchSpace.

	nrofPDCCH-Candidates
The number of PDCCH candidates for DCI format 2-3 for the configured aggregation level. Corresponds to L1 parameter 'SRS-Num-PDCCH-cand' (see 38.212, 38.213, section 7.3.1, 11.3)

	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

	searchSpaceType
Indicates whether this is a common search space (present) or a UE specific search space as well as DCI formats to monitor for.

	ue-Specific
Configures this search space as UE specific search space (USS). The UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), and SP-CSI-RNTI (if configured)


[bookmark: _Hlk514219242]
	Conditional Presence
	Explanation

	Setup
	This field is mandatory present upon creation of a new SearchSpace. It is optionally present, Need M, otherwise.

	SetupOnly
	This field is mandatory present upon creation of a new SearchSpace. It is absent otherwise.


[bookmark: _Toc510018688][bookmark: _Toc524434661]–	SearchSpaceId
The IE SearchSpaceId is used to identify Search Spaces. The search space with the SearchSpaceId = 0 identifies the search space configured via PBCH (MIB) and in ServingCellConfigCommon (searchSpaceZero). The number of Search Spaces per BWP is limited to 10 including the common and UE specific Search Spaces.
SearchSpaceId information element
-- ASN1START
-- TAG-SEARCHSPACEID-START

SearchSpaceId ::=                   INTEGER (0..maxNrofSearchSpaces-1)

-- TAG-SEARCHSPACEID-STOP
-- ASN1STOP

End of the 2nd change
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